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Introduction

PARTICIPATORY INNOVATION 
CONFERENCE
The world runs by and is, at the moment, rapidly transforming. Economical, ecological, and technological 
developments transcend existing boundaries and incite us to rethink and redesign society. Whether or not to 
innovate is not the issue. The challenge lies in whether we can innovate fast enough, necessary for realising 
the transition. Innovators of this transformation increasingly adopt an approach of human-centred and open 
innovation. An approach where stakeholders from government, organisations, companies, and users participate in 
new ways. An approach where solutions are realised that make our society future proof. New innovators redesign 
the world as it runs by.

“Innovation is when many people change their practices” stated Hiroshi Tamura - former director of i.school, 
University of Tokyo - in his PIN-C 2012 keynote. This definition of innovation is quite different from the standard 
business definition of ‘new goods or services for which customers will pay’. It raises crucial questions on how 
such changes in practices come about. Innovation happens between people, where different views, perspectives 
and stakes meet. In academia, new breakthrough contributions to understanding and supporting innovation also 
emerge in the borderlands between disciplines that traditionally do not collaborate. 

The 4th Participatory Innovation Conference will be held in The Hague, The Netherlands on 18-20 May 2015. 
Organised jointly by The Hague University of Applied Sciences and the University of Southern Denmark, 
Sønderborg, this conference will explore the role of participatory innovation and design throughout society. At the 
conference we aim to bring together researchers, artists, designers and practitioners, from different backgrounds 
and perspectives to point out new areas, challenges and approaches in the field of innovation and design. The 
scope of the conference expands beyond the typical notion of design to point out new areas, challenges and 
approaches – in short, the theme is reframing design.   

Reframing design
Currently it is becoming clear to many that the era of assuming that all wicked social problems can be solved by 
creating more products and services is over. Innovation is expanding from the design of products, technologies 
and services to the broader social innovation. Design still stays at the core of innovation, but the often functional 
approach of design and designers may be too narrow for these contexts. Therefore, participation and co-creation 
are becoming the norm in complex situations where cross-disciplinary teams add more value than entrepreneurial 
superstars. Stakeholders from governments, organisations, companies, as well as users participate and contribute 
to innovation in novel ways. When it comes to approaches, innovation is influenced by the hype of design thinking, 
by creativity, and by the arts.

Are the current forms of participation sufficient to ensure long-term, sustainable change? Who initiates 
participation, what roles do companies and organisations play? And is design the solution to all problems – can we 
really design society, democracy, life? To adapt design to these new conditions requires constructive dialogue at 
another level of reflection. 
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PIN-C 2015 

Together with practitioners, researchers and artists we will meet, explore and discuss the future of participatory 
innovation as a practice and as a research field – across research disciplines and organisational boundaries and through 
presentations, performances and artistic interventions. Only in a joint, participative and reflective process are we able 
to reframe our practices and embrace innovation.

The papers are organised in five tracks in the PIN-C2015 conference.
‘Art for Innovation’ brings together researchers, artists and practitioners to explore (new) ways in which art can 
contribute to innovation.

In ‘Designing societal innovation = innovating design?’ designers and design anthropologists jointly discover the role 
and value of design in tackling the bigger societal challenges.
‘Design as organisational practice’ challenges researchers and practitioners from design and organisational 
management to discuss conceptual and managerial aspects in the design of complex systems, organisations and 
infrastructures.
‘Designing for participation, democracy and governance’ addresses both the practical challenges of innovation 
practice and the more philosophical questions of design viewpoint and worldview required for the current and coming 
challenges in the field.
In ‘Designing through things’ makers and analysts jointly explore the challenges of designing for new ecologies of 
materials, artefacts and interactions. 

All papers in the proceedings are participatory double-blind reviewed. In the first round the papers were blindly 
reviewed by experts in the field of participatory innovation and design. In the second round authors reviewed and 
discussed their papers in-between them; creating a participatory community. All organised to not only improve quality, 
but increase communication and reflection. For only in dialogue and participating with a range of disciplines, varying 
from the humanities, business, and arts, we would be able to change our innovation practices.

Next to the tracks an extensive participatory program is offered, including two inspiring keynotes, three refreshing 
interactive art performances and an innovation safari through the city.

Welcome to a three-day experience of ….

Rianne Valkenburg
Jacob Buur 
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REFRAMING DEBT: HOW ART AND 
DESIGN CAN HELP TO CHANGE LIVES
Debt is traditionally seen as an individual problem, where somebody is sanctioned for not paying back a loan, 
a mortgage, the instalments of a purchase, interest, taxes or fines. Once your income is lower than your debts 
and the resulting fines combined, you’re caught in a catch 22 situation: you are obliged to do the impossible, and 
punished for not succeeding. The description of the situation in financial/legal terms is logical and simple: you are 
rightfully pressed legally and financially to pay what you owe.  A simple graph in two dimensions.
In the ONSbank project the same situation is taken as a four-dimensional phenomenon, because, well, real life is 
lived, as we all know, in four dimensions.
First, problematic debt obviously has a financial and legal dimension.  Asking about the chain of events that led to 
the situation in which somebody lost grip of his or her life and spiraled down into debt reveals a social dimension. 
Second, when somebody runs into misfortune or commits a blunder and loses grip, these well-known factors 
weigh in: class, education, family situation, and cultural and ethnic issues. Third, there is the aspect of personal 
development, as there are often also psychological reasons somebody ends up in severe debt. Depression, trauma, 
divorce, addictions, and a troubled self-image, often play a decisive role. This third dimension is crucial to the 
ONSbank project as it relates to the emotional, mental and intellectual capacity to get out of debt and successfully 
stay out of it. Fourth, there is the element of time, the process to be more precise, and the possibility to structure 
the process of change that enables young people to leave debt behind and regain some grip over their lives and 
develop a sense of a meaningful future for themselves. This fourth dimension brings all the previous three together 
in a designed process, a trajectory that has financial/legal, social, personal, and in a general sense of the word, 
political dimensions.
ONSbank is a combination of an alternative business model and an activation program in which confession, 
reflection and action help change the behavior and mentality that led to the creation of the debt in the first place. 
To become a client of this bank you first have to successfully complete a compulsory program and find new work 
together with an artist.

Johan Wagenaar (1952) is a visual artist, tutor at ArtEZ Institute of 
the Arts, and artistic leader of Het Instituut. 

Since 1995 Het Instituut deploys creativity and originality, and 
produce new lines of thought in spatial questions, social issues or 

political innovation programmes. Depending on the assignment, an interdisciplinary team is assembled 
from the worlds of art, design and science. 

To allow interdisciplinary collaboration to succeed, Het Instituut developed special working models that 
ensure the collaboration between the disciplines is successful. Our clients are active in policymaking, 
trade and industry and knowledge institutes. We work on location and our programmes are always 
specific to the context.

Keynote

7



REFRAMING DESIGN: ‘DESIGN AS A 
MEDIATING ACTIVITY’
‘Design Thinking’ has proven to be a fruitful way to deal with societal problems and challenges. But what does it in 
fact mean to approach problems as design problems? 

What does it imply for our ways to understand societal challenges, and for the ways in which we address them? In 
order to answer these questions, this lecture will further expand the “mediation approach” that has developed over 
the past years as a tool to understand and anticipate the impact of designed products on their users and social 
contexts. Not only the products of design activity, but also the activity of designing itself should be approached as 
a mediator: design thinking is not a functional tool to solve a problem, but a mediator in our very understanding 
of what a problem can be and how we could deal with it. Ascetic Design, then, takes this mediation perspective to 
Design Thinking. Its ascetic character does not consist in ‘refraining’ from design, but rather in ‘reframing’ it, as a 
highly mediated and mediating activity. Ascetic Design aims to give these mediations a central role, both in design 
activities, and in the design thinking that comes with it.

Peter-Paul Verbeek (1970) is professor of philosophy of technology and 
chair of the Department of Philosophy at the University of Twente. He is 
president of the Society for Philosophy and Technology and a member of 
the Dutch Council for the Humanities. Verbeek is an editor of Tijdschrift 
voor Filosofie and a member of the editorial board of SATS. Journal for 

Northern Philosophy and of the scientific advisory board of Philosophy & Technology.  Between April 2011 
and April 2013 he was chairman of the ‘Young Academy’, which is part of the Royal Netherlands Academy 
of Arts and Sciences. From 2010 until 2012 he held the Socrates chair at Delft University of Technology. Fall 
2006 he was guest professor at Aarhus University, Denmark.

Verbeek’s research focuses on the social and cultural roles of technology and the ethical and 
anthropological aspects of human-technology relations. In 2014, he received a VICI-award from the 
Netherlands Organization for Scientific Research to develop a theory of technological mediation, 
after having received a VIDI-award (2008), for studying the blurring boundaries between humans and 
technologies and a VENI-award (2004), for studying the moral significance of technology, and its 
implications for design.

Among his publications are Moralizing Technology: Understanding and Designing the Morality of Things 
(University of Chicago Press 2011) and What Things Do: Philosophical Reflections on Technology, Agency, 
and Design (Penn State University Press 2005).

Keynote
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DENMARK

In the Creative Clash report dedicated to the study of the effects of artistic interventions, the authors are 

happy to report that: “managers have discovered that it makes a lot of sense to use an innovation to generate 

innovation”. These managers “are experimenting with the potential of artistic interventions: bringing in 

people, practices, and products from the arts to help address issues their organisations are facing.” Great 

news for those who believe that art can and should make a difference outside the ‘traditional’ art field also. 

But how do we get art to work in organisations?

Challenges

The very idea that art has something valuable to offer to innovation seems to be grounded in “deeply-held 

beliefs in the ‘transformative power of the arts’“. Typically, the arts are seen as source of creativity, as a new 

way of looking at things, or as a destabilising and defamiliarising force, inviting us to question and rethink 

what we tend to take for granted. But how do these special qualities of the arts play out in the context of 

innovation? Are these the kinds of qualities that innovation needs? And are they what art has to offer in the 

first place?

In this track we want to open a friendly but critical perspective on the value of arts for innovation. Friendly 

because we too assume that art holds potential for renewal. Critical because we believe that the moment we 

reduce art to a will-less pro-innovation management tool, that potential is jeopardised. In a way then, our 

ambition is to explore how we can engage the arts without instrumentalising them. Put differently: if not in a 

slavish, straightforward fashion, how can art contribute to innovation?
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INNOVATION THROUGH ARTEFACTS: 
ARTFUL LEARNING IN MANAGEMENT 
EDUCATION 
 

CLIVE HOLTHAM 
CASS BUSINESS SCHOOL 
CITY UNIVERSITY LONDON 
SF329@CITY.AC.UK 

ANGELA DOVE 
ANGELA DOVE CONSULTING 
AMHDOVE@BTINTERNET.COM 
  

 

ABSTRACT 

Our interest is on how physical artefacts can 

enhance innovation in management learning. We 

draw on some two decades of practice in both 

academic and consulting environments, paralleled 

by research into the learning impacts of these 

artefacts. Even in the generally rational and 

conventional environment of MBAs and 

management learning, artefacts can have profound 

impacts in individual learning and change. What 

began as narrow and experimental, has 

subsequently broadened and become more 

mainstream across the business school. But there 

are also barriers to be overcome. 

CONTEXT 

Our high-level concern is with how to support learners 
in business schools to be more effective in business 
innovation. That divides into two halves: the teaching of 
innovation as well as innovation in teaching. Most of 
what we review here concerns both halves 
simultaneously. In terms of the granularity of the 
innovation dilemma, we examine three interlocking 
dimensions. Firstly, there is the organisation, in our case 
a business school within a capital-city based university. 
Secondly, there are the staff of the organisation, both 
academic and administrative. Finally, there are the 
students, who range through the whole spectrum of 
undergraduate, masters, MBA and executive education. 
Based on our experiences, we also take note of the 
barriers to innovation relating to these three dimensions. 

Having set these concerns and context, this paper is 
concerned with the evolution and thinking about the 
practice of using artefacts in the management learning 
process, often in ways that are unconventional for 
business schools, though not in other academic 
disciplines. 

 

METHODS 

The research method deployed in this paper is primarily 
participative and collaborative action research. This 
involves the authors at different times and places being 
all of researchers, designers of the collaborative and 
pedagogic activities, and also participants in the 
activities. Of relevance here is Stringer’s concept (1996) 
that action research can include “the search for 
understanding in the company of friends”.  

Given that the risks of bias are accentuated by this 
approach, a variety of methods of data collection were 
used. There was very extensive reflective note-taking by 
the organisers, including active use of artist-style 
sketchbooks. 

For the whole of the two decade period we have 
systematically documented the approaches 
photographically, and to a much smaller extent through 
video. In recent years, we have extended this so that the 
photographic documentation is largely undertaken by 
students themselves. This photographic documentation 
supports the creation both of individual artefacts, and of 
new artefacts created collectively by the cohort as a 
whole. It also provides a retrospective resource for the 
researcher into learning processes. 

LITERATURE 

Our theoretical framing was initially based on 
experiential learning (Dewey 1988), transitional objects 
(Winnicott 1971) and the Plan-Do-Study-Act cycle 
(Deming, 1986), which we prefer to the much more 
commonly used learning cycle (Kolb 1984). We 
augmented this with Theory U (Scharmer 2009). 
Latterly, we have been revisiting the Three Worlds 
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theory of knowledge (Popper 1978), which brings 
together the physical world (1), the mental world (2), 
and the products of the mind (3). For Popper, both 
analogue and digital technologies were grounded in a 
physical substrate of World 1, but computer 
programmes and designed physical artefacts both were 
also products of the human mind (World 3).  

Much of higher education is focussed on World 2 and 
the immaterial dimensions of World 3. An experienced 
anthropologist (Ingold 2011), however, points out the 
significance of making physical objects:  

“…making is less a matter of projection than one of 
gathering, more analogous, perhaps, to sewing or 
weaving than to shooting arrows at a target. .... the 
creativity of making lies in the practice itself, in an 
improvisatory movement that works things out as it 
goes along.” 

We apply Popper’s framework to draw out key features 
of how physical artefacts can create experiences quite 
different from what occurs in more conventional 
management education. 

 

INSTITUTIONAL DIMENSION OF 
INNOVATION  

The British higher education system, and the 
universities within it, is often accused of conservative 
tendencies, and reluctance to embrace innovation. There 
is an extensive national quality review regime which 
now extends to all universities. There is an extensive 
surveying of final year undergraduates for the National 
Student Survey, detailed results of which are publicly 
available. In professional schools such as health, law 
and business, many degree courses are subject to 
meeting standards created by the professions. Business 
Schools face up to three major accreditation bodies. 

Looking back over two decades at City University 
London, the university and its business school have 
been very much middle of the road, neither aggressively 
pursuing innovation for its own sake, nor posing 
unnecessary obstacles to innovation. What this means, 
is that the locus of innovation is very much at the level 
of lecturers and programme directors. Where significant 
financial, academic or reputational risks are involved, 
then naturally innovations will be analysed very closely. 
But where risks are low, and if academics or 
administrators can make a sensible case for innovation, 
it is as likely as not to be supported from above.  

 

STAFF DIMENSION OF INNOVATION 

Here we situate key uses of artefacts in management 
education through the lens of academics involved in 
innovative learning methods. Our mainstream work on 
innovation began in the early 1990’s, particularly within 
the then-new discipline of knowledge management. We 

had a concern with how knowledge stimulated and 
could be transferred within the innovation process. But 
despite being academically involved in innovation, this 
did not mean that we were ourselves were wholly 
committed to innovation in teaching and learning 
processes. To achieve that, we ourselves were at times a 
barrier to innovation, and therefore it is worth 
examining three specific experiences which reduced or 
removed such barriers. 

Firstly, one doctoral research project (Courtney, 2002) 
involved interviewing senior executives about barriers 
to innovation in client-server architecture. Early 
interviews using a client-server diagram involved much 
time wasted in explaining the diagram. It was decided to 
commission a toy-maker to make a one-off 3D wooden 
model of the diagram. This dramatically reduced the 
time needed to explain the concepts, and from then 
onwards we became interested in idea of “transitional 
objects” (Winnicott 1971). Although these could be 
mental or 2D as well as physical, our positive 
experience with 3D transitional objects initiated an 
interest that has continued through nearly two decades. 

Secondly, in 1999 there was an opportunity to present a 
keynote lecture on “knowledge and space” with many 
senior executives in attendance, and the two co-authors 
collaborated on the design of a physical object which 
might represent this (Figure 1). The outcome was an 
ordinary garden shed populated inside with many 
curious objects, and somewhat in the form of a 
participative art installation (Ward and Holtham 2000). 

 

Figure 1: Garden Shed as a stimulus to learning 

The third defining moment in our thinking came when 
one co-author was visiting a Canadian university and 
noticed a suitcase in a professor’s office. It turned out to 
be an Australian business school PhD thesis (Loi, 2004; 
Loi, 2005). The suitcase was full of smaller boxes and 
3D objects, with relatively little conventional text. This 
had an even more profound effect on shifting the 
authors' thinking - it was possible to transmit academic 
business knowledge other than through a 2D thesis. 

In 2005, the MBA Director proposed creating a new 
elective that would "be difficult to copy" and "drew on 
London as a learning space". Because of the risks 
involved, four professors (of information management, 
strategy, HR, and systems thinking) collaborated on the 
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design and implementation. The module was called 
"The Business Mystery"; it has been latterly renamed 
"The Art of Management". There are no lectures, and 
most of the activities involve external visits to 
arts/culture locations, with specially designed activities 
perhaps involving an educator in the discipline (eg a 
music teacher rather than a musician).  

Right from the start, students were required to produce Figure 2: MBA 

Figure 2: MBA Coursework - cardboard shoe box 

The coursework has always involved an artefact to be 
exhibited, and over the years these have involved actual 
artworks, installations, games, performances, collections 
and a very wide range of unusual exhibits. Latterly, due 
to time constraints, there has been a shift towards 
providing students with a blank artefact, such as the 
plain cardboard shoe boxes shown in Figure 2. These 
are used to represent to third parties the MBA student's 
personal journey.  

 

Figure 3: MBA Collective Activity - design and production of an 
optych at the Whitechapel Gallery 

The MBA elective also involves collective activities, 
such as production of a collaborative optych (Figure 3), 
and more recently the writing and presentation of a 
collaborative radio play. In both these cases, students 
had one hour jointly to plan the enterprise and then 90 
minutes to write/paint small team segments that in the 
final session interlocked to create a coherent whole. 

As the elective became an accepted part of the MBA, 
the initial personal risks were reduced, and it is now led 
by a single academic. 

When in 2011 employers asked for a greater emphasis 
on self-awareness and reflection from undergraduates, 
the co-authors developed a first year elective module 

called "The Reflective Practitioner". This also required 
the production of an artefact, but in this case all students 
were provided with a standard artefact. These have 
included Story Cubes, pizza boxes and latterly large 
matchboxes. 

 

Figure 4: BSc Reflective Practitioner - collaged pizza boxes publicly 
representing key qualities of the student 

It is interesting that the strong emphasis in this module 
since 2011 on making for exhibition has become 
fashionable, not least in the innovation fuelled design 
and technology firms adjacent to the university. 
Ironically, much of the interest in making has come 
from web and app developers, whose actual products 
are virtual and intangible. It seems that the more of the 
world that is web-based, the more importance is being 
placed on physical objects as playing a role in the 
development of these intangible products. The fashion is 
also fuelled by the growth of 3D printing and control of 
the internet of things via small computers such as the 
Raspberry Pi. 

STUDENT DIMENSION OF INNOVATION 

Up to the financial crisis of 2007/8, the approaches 
described above were generally well received by 
students across the board. But after that point, there 
became a steadily increasing set of concerns from a 
minority of students, approximately a quarter of a 
cohort. These relate to modules where such approaches 
are compulsory. There were no equivalent problems on 
elective modules. By around 2011 these had actually 
escalated (with changing annual cohorts of students) 
into strident complaints about "irrelevant" content and 
approaches, and near-libellous written comments on the 
faculty. High scoring modules began to get lower 
ratings. Ironically, this module had been created in close 
collaboration with employers, and the employers' 
advisory panel continued actively to support the 
approach. There was also continued support from senior 
colleagues. But since in the UK module scores and 
student literal feedback are made public to academic 
peers, this could not continue, and in one degree 
programme the module had to be massively revised to 
take account of this minority of strongly voiced 
comments. 
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Since the main variable was the change in the economic 
climate, our conclusion was that concern about 
employability was driving a particular type of perhaps 
quite rationally oriented student to feel they needed to 
challenge perhaps the only module in a one year degree 
that did not conform to traditional content transmission. 

In a higher education system such as the UK which is 
highly transparent on student feedback, it cannot be 
assumed that business students, especially on high fee 
professional degree programmes that have a dominantly 
rational approach to learning, will necessarily support 
innovative learning methods that take them out of their 
comfort zone. 

By contrast, the ratings on elective courses have 
continued to be high, and the feedback from employers 
and peers to the artefact work of students are highly 
supportive. Here are comments on the 2014 first year 
undergraduate exhibition: 

“I thought I was going to a Business Students 
Exhibition, surprisingly I met artists, engineers, 
architects, designers... all very passionate about their 
work. A beautiful surprise!” (Engineering Manager) 

“Yesterday was my second visit to a Cass creative 
exhibition. I expected to be wowed again by cubes and 
hexagons - the ongoing concept of six sided thoughts. 
This year the motif of the industrious was added to with 
a new theme of pizzas and their boxes.  By viewing the 
box as a grounded object and taking one side out of the 
six the students were able to think of the INSIDE as the 
sixth side and provide a three dimensional display as 
their true selves" (Lecturer in Health Sciences) 

 

RESULTS 

 

Figure 5: Popper worlds 

One reading of Popper's three worlds (Figure 5, our 
drawing) is that the physical substrate of W1 can 
stimulate mental processes (W2) which then lead to 
more innovative physical or intellectual products. 
However, our suggestion is that the type of artefacts that 
we have been deploying in innovative management 
education perhaps more dominantly impact on the 
mental processes of W2 and thence impact on the 
physical world. 

Taking the three dimensions of organisation, staff and 
students, the assessment in this case study was that the 
organisation level was broadly neutral in terms of 
innovative learning methods. Because of the personal 
risks, even willing faculty needed to have their 
confidence built; perhaps through isolated but powerful 
incidents. Perhaps the most surprising finding is the 
degree of resistance by a minority of business students 
to more artful methods, to being taken outside the 
comfort zone of transmissive teaching and passive 
learning.  

CONCLUSION 

In conclusion, we argue that management education 
needs to augment its classic learning methods taken 
from medicine, science and law, with methods derived 
from humanities and arts. There is great potential in the 
use of designed artefacts, as ends in themselves. And 
there are many ways in which artefacts can act as 
mediators in the creation and sharing of both individual 
and organisational knowledge. 

Popper’s three worlds provide a useful framework for 
underpinning such deployment of artefacts, and there is 
now a solid body of evidence supporting the value of 
artefacts in management learning. However, there are 
barriers and constraints, surprisingly mostly in student 
attitudes to what are “acceptable” management learning 
processes in the early 21st century. 
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ABSTRACT  
The arts lead the way in facilitating our creativity in 

opening up our imaginations to future innovations. 

Arts-based learning in continuing management 

education intention is to embed the arts right into 

the centre of business culture, making the arts an 

integral part of the business process.  This was also 

the aim of the Creativity, Innovation, and Change 

elective run on the Open University Business 

School (OUBS) Master of Business Administration 

(MBA) particularly the residential school which 

was a fertile ground for arts-based Interventions 

into creative problem-solving and opportunity-

finding which could be further applied to managing 

innovations and organizational change. 

This case study is based on a longitudinal study 

from 2008 to 2012 focusing on 10 residential 

schools on the Creativity, Innovation, and Change 

elective from the perspective of the workshop 

facilitator as an insider-researcher. These 

residential schools engaged participants in an arts-

based learning environment where creativity 

flourished - an environment where they could 

experience being flexible, receptive, and open to 

new possibilities.  A willingness to play around 

with new ideas leading to the creation of plans on 

how to manage the innovations back in the 

workplace was fostered.  

 

 

This paper reflects on being a workshop facilitator 

of ‘artful creations’ from a more practitioner-based 

approach in a case study format utilizing first-

person experiences and narratives. Lessons are 

drawn as a facilitator using a highly arts-based 

right-brained approach using images and metaphors 

versus a logically structured left-brained approach 

found in traditional creative problem solving 

(Henry 2010). Arts-based approaches engender 

liveliness with an openness to trust each other to 

take the time to generate new ideas, creating mood 

settings in which happiness and humour can be are 

expressed. Above all arts-based workshops are 

participatory: allowing debates involving 

contentious ideas to be voiced; enabling conflicts to 

be handled constructively; and encouraging risk-

taking at an emotional level. The power of the arts 

in management education lies in harnessing the 

emotional and energetic dimensions of its 

participants to create personal and organizational 

value. 

INTRODUCTION 
Arts-based interventions in management education 
involve all kinds of art forms: organizational theatre; 
theatre workshops; poetry workshops; workshops with 
painting or sculpture; music projects run by orchestra 
conductors, jazz bands, and presentations by dancers 
(Stockil 2004, Nissley 2010). These can vary from short 
workshops lasting only a few hours, short courses lasting 
days, modules lasting weeks or months to being 
embedded within a whole Masters programme. Over 
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15,000 students have studied on the OUBS MBA 
Creativity, Innovation, and Change elective in the 21 
years it run until 2012 when it was absorbed into the 
compulsory units on the MBA. Described on the OUBS 
website Henry (2010) as having a slightly maverick 
quality, nevertheless it was the most popular OUBS 
Masters elective in an 18-year longitudinal study. The 
elective consisted of 3 blocks designed by Dr Jane Henry 
and the MBA team at the OUBS. Block 1 Creativity, 
Cognition and Development (Henry et al. 2010) this 
offered a psychological orientation to creative 
approaches to management, focusing particularly on 
individual creativity. This was followed by Block 2 
Managing Problems Creatively (Henry & Martin 2010), 
which looked at ways in which managers and teams can 
approach problem management creatively. It was 
supported by the Techniques Library (Open University 
1999) with over 150 techniques ranging from problem 
exploration, mapping, idea generation, decision-making, 
acceptance-finding to action planning.  

The residential school sat in the middle of Block 2, and 
emphasized a variety of problem-solving and 
opportunity-finding approaches and frameworks. The 
residential school consisted of tutor workshops, and one-
hour elective slots, allowing tutors to facilitate the 
residential school content using their own ‘brand’ of 
creativity. This could range from left-brained approaches 
of creative problem solving with a selection of 
techniques from the Techniques Library to more right-
brained approaches employing storytelling, imagery and 
metaphor. The tutors tended to fall across a spectrum 
from those who facilitated using a left-brained approach, 
to a combination of both, to purely facilitating using a 
right-brained approach utilizing an arts-based approach. 
Block 3 Changing Organisations (Mayle 2007) followed 
Block 2, and dealt with ways of developing a creative 
organisational climate, managing innovations, and 
approaches to transforming organisations. Block 3 
compared various approaches to organisational change 
and restructuring, and was a perfect vehicle to apply the 
learning from the residential school. 

ARTS-BASED APROACHES 
The business challenge in the 21st Century, according to 
Adler (2006), is dominated by managing chaos and 
complexity captured in three distinct trends: 
discontinuous change; networked teams; and 
simultaneity. Previous business strategies advocating 
continuously improving existing products and processes 
are no longer working as business leaders are turning to 
artists and more arts-based approaches to invent the next 
new product: 

“Designing options worthy of implementation calls 
for levels of inspiration and passionate creativity 
that, until recently, have been more the domain of 
artists and artistic processes than the domain of most 
managers” (Adler 2006:487) 

Arts-based interventions based on visual arts, 
improvisational acting, reflective writing, drawing, 

music, poetry, film, is ideally suited to meeting the 
challenge of providing ideas that businesses are looking 
for in their search for ‘newness’. Darso (2004) sets out to 
understand how the arts function in business, found four 
art classifications of in Art-in-Business:  Decoration; 
Entertainment; Instrument; and Strategic. Decoration 
encompasses art in offices to corporate art collections, 
whilst Entertainment embraces corporate tickets to the 
theatre, opera, and art exhibition to its staff and clients. 
Using the arts as Instrument employs the arts for 
teambuilding, communication, leadership development, 
and problem-solving purposes using theatre games, and 
exercises. The ideal is to integrate the arts in a Strategic 
process of transformation, involving: personal 
development and leadership; culture and identity; 
creativity and innovation through ‘artful creation’. Darso 
(2004) defines ‘artful creation’, as art experiences that 
initiate an inner transformation, which open up a special 
kind of consciousness developed through direct 
experiences involving feelings that touches the person 
profoundly. Schuima (2009) builds on the work of Darso 
(2004) by identifying 4 Art-based Intervention (ABI) 
zones: Igniting, Instrumental, Intrinsic, Artful, which 
measure the intensity of the impact on arts in business in 
its people against the impact on the business.  

 
Figure 1: Four ABI’s Value Zones 

When both are low then the arts are used as 
entertainment in the Igniting Zone, whilst when they 
both are high in Artful Zone the impact of art in business 
effects the organizational environment, training and 
personal development, and enables organizational 
bonding and transformation. Schuima (2009) proposes a 
trajectory of Artful Organizational Development that 
moves from art being used as entertainment, through 
being embedded in the organisational environment up to 
organizational transformation.  

Artful Organisational Development is driven by art-
based interventions into organizations that enable ‘artful 
creation’ in the Artful Zone. Nissley (2008) describes 
five characteristics of ‘artful creation’ which provides a 
framework for categorizing arts-based interventions 
through:  presentational language - a means of 
representing knowing and expressing meaning through 
expressive forms, allowing us to see what we’re 
thinking; mediated dialogue – a creation of analogs 
mediating an inquiry into organizational life, where the 
analogs acted as a means through which insights may be 
elicited; metaphorical representations – symbolic 
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constructions to elicit, reveal, and transform existing 
sense-making; collaborative inquiry and co-creation, for 
the development of shared sense-making in groups, 
where the ‘artful creation’ is co-created by group 
members and the inquiry is self-guided; and unconscious 
processes – engaging ‘artful inquiry’ processes to make 
‘hidden thoughts’ more discussable, as a vehicle for 
gaining insights by externalizing unconscious or tacit 
thinking.  

In the field of management education the purpose of 
arts-based interventions is to enable arts-based learning.  
Kerr and Lloyd (2008) developed The Artful Learning 
Wave Trajectory Model of artful experiences that applies 
‘artful creation’ to the implementation of arts-based 
learning programs.  

 
Figure 2: The Artful Learning Wave Trajectory 

The model bridges from any one ‘art-work’ event to 
another, like the points in a trajectory, linking an 
individual’s perceptions of artful experiences. The points 
on model are: capacity; artful event; increased artful 
capability; through being artful; and becoming an artful 
being. Each part of the wave provides space for 
experimentation and discovery with any arts-based 
learning experience for the learner. Whilst the Artful 
Organisational Development trajectory focuses on arts-
based interventions into business the Artful Learning 
Wave Trajectory Model focuses on the arts-based 
learning interventions into business education. 

ARTS-BASED DATA AND METHODS 
The focus of the research is on arts-based learning 
interventions into business education specifically OUBS 
MBA Creativity, Innovation, and Change Residential 
School. The author has been involved in the Residential 
School as a workshop tutor from 1999-2012 as 5 day 
residential that over time reduced to 2.5 days. The case 
study is restricted to longitudinal study from 2008-2012 
over 10 residential schools whose format consisted of 7 
two hours tutor workshops, and 5-6 one hour elective 
slots. The focus of the case study is the facilitation of 
tutor workshops using arts-based approaches with the 
facilitator acting as participant observer enabling both 
reflection-in-action, and reflection-on-action as an 
insider-researcher (Schon 1987). This is also triangulated 
with participant feedback per residential school from 
between 8 to 10 participants as well as the Course 
Director feedback from each residential school.  

Participant observation was selected as the data 
collection method to gain a close and intimate familiarity 
with the participants and their experiences through an 

intensive involvement with them as a workshop tutor, 
over the duration of the 7 workshops. The 7 workshops 
acted as art-works events on the Artful Learning Wave 
Trajectory. The aim was to collect data that captured 
artful experiences of the participants to shed light on the 
5 characteristics of ‘artful-creation’:  presentational 
language; mediated dialogue; metaphorical 
representations; collaborative enquiry and co-creation; 
and unconscious processes (Nissley 2008).  

The participant observation level of involvement was 
active as a facilitator, whilst enabling the researcher to 
maintain a balance between insider and outsider roles 
(Spradley 1980). The facilitation style was an arts-based 
approach that was process-oriented, participatory, 
experiential approach engaging imagery and metaphor 
leading to the development of action plans full of 
strategies, tools, encompassing emotional and energetic 
dimensions both personal and organizational. The 
facilitation of arts-based approaches (Figure 3) is the 
antithesis of left-brained approaches defined by logic 
and reason (Figure 4).   

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Figure 3: Arts-based Participatory Workshop 

	  	  
Figure 4: Left-Brained Participatory Workshop 

The 7 workshops under investigation cover the six steps 
of Creative Problem Solving (Osborn 1993): Objective 
Finding, Data Finding, Problem Finding, Idea Finding, 
Solution Finding and Acceptance Finding. The first 
workshop in the evening set up the ground rules for arts-
based interventions into the Creative Problem Solving 
steps, and moved onto Objective Finding. The next 4 
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workshops focused on Data Finding, Problem Finding, 
and Idea Finding keeping the participants engaged in 
divergent thinking for the whole of the next day. The last 
2 workshops the following day were spent converging 
onto Solution Finding and Acceptance Finding expressed 
as a Journey Plan - an action plan encompassing the 
emotional and energetic dimensions of self and the 
organisation. These 3 groupings of workshops mirror the 
first three stages of participant observation research 
studies (Kawulich 2005): the first grouping of 
workshops established rapport with the participants; the 
next grouping of workshops immersing the researcher as 
the facilitator in the tutor workshops; and the last 
grouping of workshops enabled the researcher to reflect-
in-action on the recorded visual data expressed in the 
participant Journey Plans.  After each residential school 
when consolidating the information gathered the 
researcher was able to reflect-on-action on the totality of 
this particular arts-based intervention into management 
education. 

ARTS-BASED FACILITATION 
A detailed analysis of the author’s first-person 
experiences and narratives as a facilitator of ‘artful 
creations’ on the Creativity, Innovation, and Change 
residential schools is covered in the ‘The Artist Within’ 
conference paper (Jagiello 2012). The analysis of the 
data referred to this paper re-examines the reflective 
dairy entries for the 3 groupings of workshops. The first 
grouping of workshops: set the ground rules; bonded the 
group; introduced good listening skills by engaging the 
participants in the creative art of story-writing and story-
telling. The ground rules were introduced by using the 
concept of the Six Thinking Hats DeBono (1999), which 
were divided into 2 groups: silver, blue, black hats 
representing thinking about data, principles, and 
critiquing respectively found in a traditional MBA 
education; and another group of green, gold, red hats 
facilitating Creativity, Positivity, and Emotion 
respectively the building blocks of arts-based learning.      

The second grouping drew upon practices of Neuro-
lingustic Programming (Andreas & Faulkner 1996) the 
kinesthetic through 3D model building, the auditory 
through soundscaping, and visual through visual 
brainstorming, engaging all the senses to gain multiple 
perspectives on the problem, issue, challenge or 
opportunity. The 3D modeling exercise used colour-
coded flexi-straws for each participant to build a model 
of their organization.  

 
Figure 5: 3D Modeling using Flexi-straws 

The flexi-straws were coloured-coded to represent the 
data (white), procedures (blue), opportunities (yellow), 
actions (green) and emotions (red) found in the 
organization. The participants identified where in the 
organizational structure their problem existed. Then they 
paid attention to the ‘sound’ of the problem by creating a 
soundscape with 3 components: a keynote sound, sound 
signal, and ending with a soundmark (Schafer 2009) of 
the organization with this problem.  

Visual brainstorming enabled the participant to send the 
problem around the group with each member 
contributing an idea in the form of an image. Each 
idea/image built on the previous idea/image in a direct 
application of the SCAMPER (Eberie1996) model were 
ideas could be substituted, combined, adapted, magnified 
or minified, put to other uses, eliminated, rearranged or 
reversed until the problem returned to the problem-
owner with a stack of ideas. The Visual Brainstorming 
session used images to engage participants in new forms 
of representation to encourage new ways of seeing. 
Eisner (1997) describes this process as engaging in  
‘productive ambiguity’ in stimulating multiple 
perspectives around a problem vividly expressed in the 
‘particularity’ of the moment. The images of the ideas 
capture the internal thoughts and feelings of the 
participants raising questions that inquire further into the 
nature of the problem to reveal the ‘individual aptitudes’ 
of the problem-owner that might otherwise have been 
hidden. 

The next part of the workshop aimed to experiment with 
theatre conventions as an active inquiry mode (Jackson 
1993) in order to discover more about the human 
experience to translate, present, and transform personal 
and organizational problems. In moving from traditional 
managerial approaches to improvisation, Adler (2006) 
observes that core skills shift from sequential planning-
then-doing to simultaneous listening-and-observing-
while-doing. This core shift echoes the aims of 
Postdramatic Theatre (Lehmann 2006) as the shared 
generator of meaning between the performers and the 
audience. Theatre conventions such as narrative-action, 
context-building action, poetic action, and reflective 
action were employed by each group of 3 to 5 through 
the use of mime, still-images, tableaux, and freeze-frame 
conventions (Johnstone 1987).  

 
 
 Figure 6: Theatre Workshop using masks 
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The participants in each group learnt how to: identify 
with characters and events in the organisation; gain new 
understandings on their problem through the matching of 
content and convention; and above all discover new 
insights into their solution through risk-taking, 
experimentation, improvisation and interaction with the 
audience: 

 “ … it has become essential to blend the traditional 
skills of planning and analytical foresight with the 
ability to respond in the moment to problems and 
opportunities as they arise. Although improvisation 
has been evident in the arts, it has [only] more 
recently been acknowledged as an important 
[managerial skill] …” (Crossan 1997:1) 

The last groupings of workshops built on the previous 
improvisations by posting each participant’s problem 
accompanied with an image of its current reality, and an 
image of its future vision and a ‘How to ..?’ to bridge the 
gap. Each participant was then invited to post ideas to 
bridge the gap on all the other problems in the group 
except their own. The idea representing a basis element 
of thought, either concrete or abstract was expressed as 
an image or object from an Ideas Bank (Figure 7). 

	  
Figure 7: Ideas Bank 

The image or object gave birth to the following ideas 
(Grahamn & Bachmann 2004):   

• problem solution - tool, resource, procedure  
• evolutionary idea - strategy, model  
• symbiotic idea - where multiple ideas are 

combined 
• revolutionary idea - breaking away from 

traditional thought creating a brand new 
perspective 

• serendipitous discovery - not intended 
revelation (least understood by the recipient) 

• targeted innovation - a direct path of discovery 
• artistic innovation - disregarding practicality 

and holding no constraints  
• philosophical idea - a way of thinking 

These ideas were incorporated into a visual action plan 
capable of expressing the emotional and energetic 
dimensions of the self and the organization. The visual 
action plan mapped the territory by tracing a journey of 
possible actions with signposts of tools, emotions, 
resources, and strategies in form of a Journey Plan.  

The analysis of the Residential School Course Directors 
reports from 7 different directors on the tutor workshops 
facilitated using an arts-based approach acknowledged 
the unique and valuable contribution it brought to the 
residential school. A very useful balance to the left-
brained approaches to creative problem solving by 
bringing in a facilitator in arts-based approaches who is 
dynamic and enthusiastic with unique	  talents	  and	  skills	  
from	  the	  Creative	  and	  Cultural	  arts. At the end of each 
of the 10 residential schools each participant in the tutor 
group, whose size varied from 6 to 10, was asked to 
reflect on their experience. A typical response from the 
participants was that the experience: ‘inspired both 
scepticism & confidence, and was delivered beyond 
expectations in the end’ by a ‘excellent communicator’. 
This style of facilitation consistently created an 
atmosphere of aesthetic sensitivity and perceptiveness 
that bonded the group together in terms of presentation, 
facilitation, stretch, and response. As an experienced 
facilitator the author was able to bring a wealth of arts-
based approaches to the residential school: 

“Intensive, unique, sensitive, experienced tutor who 
is able to draw out hidden depths in people and 
encourage them to be more daring in a gentle way. 
Once again she ran a small group in an 
unconventional way but received the highest possible 
rating from everyone in the group… ”     (Dr Jane 
Henry, Course Director, 24/01/2011)  

ARTS-BASED INTERVENTIONS 
The purpose of arts-based interventions can be defined 
using Latour (2005) framework of participation outlined 
in his Actor-Network Theory as: ‘socio-material 
assembly’ - a collection of people and objects dealing 
with matters of concern which offers new possibilities of 
experience. The ultimate outcome of the residential 
school was the ‘socio-material assembly’ of a Journey 
plan - a visual action plan that captured the emotional 
and energetic dimensions of self and organization. 
Journey Plans with their non-analytic way of using 
metaphors, and analogies, can make the unsayable 
sayable, undoable doable, unthinkable thinkable (Firth & 
Leigh 1998). Journey plans play with emotions, work 
with ambiguity, and enable different interpretations to 
further develop intuitive approaches to problem-solving. 
They can stimulate reflection enabling new 
interpretations of new ways of perceiving reality, the 
problem and its solution. The Journey Plans created a 
personal and organisational landscape synthesizing all 
the parts of the personal with the organizational (Figure 
8 and 9). 
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Figure 8: Journey Plan – The Organisational Dimension 

	  
Figure 9: Journey Plan – The Personal Dimension 

The Journey Plan is a visualization of Symbolic 
Modelling (Lawley & Tompkin 2000) that describes a 
model of human perception through the framework of 
metaphorical constructs. The model acknowledges the 
different ways in which a person might try to articulate a 
problem: a glance; a look; a sound; a gesture; a word; a 
image. By considering different elements of people's 
communications and how they have organized and see 
their world and the relationships inherent in that world, 
offers a different level of understanding. Symbolic 
Modelling relies on the person's own system to find its 
own solutions whilst respecting their inherent wisdom 
and uniqueness. The stages of creating a Journey Plan 
(Evolved Landscape) can be further explained by 
referring to the 5 stages of Symbolic Modelling (Lawley 
& Tompkin 2000):  

   - Stage 1: Enter the Symbolic Domain  
     (Choose the images/objects from the Ideas Bank) 
   - Stage 2: Develop Symbolic Perceptions 
      (Attribute meanings to the selected images/objects) 
   - Stage 3: Model Symbolic Patterns  
     (Sequence the images/objects - ideas) 
   - Stage 4: Encouraging Conditions for Transformation  
     (Enable a dialogue about their meanings, groupings,  
       and relationships) 
    - Stage 5: Mature the Evolved Landscape  
      (Facilitate a change through movement/replacement  

of an image/object) 
 

Journey Plans are a great way to illustrate the power of 
Symbolic Modelling to explore the inherent logic of the 
Evolved Landscape which enabled individuals to reach a 
deeper understanding of their problem, opportunity or 
challenge through the introduction of new objects and/or 
images (ideas) that: 

• Concentrate attention on lower, more 
fundamental levels of organisation 

• Attend to higher, more significant groupings of 
patterns 

• Broaden attention to outside or beyond existing 
spatial boundaries 

• Lengthen attention to before or after a sequence 
of events 

• Identify the logical conditions necessary for 
change 

• Introduce one symbol to another so that 
information or resources can be transferred or 
exchanged 

The creation of the Journey Plans seeks to improve 
creativity, teamwork, and encourage new ways to inspire 
and motivate the participants as well as improving 
personal performance in the solution of organizational 
problems. The participant Journey Plans often started 
with the aim of finding a solution to an organizational 
problem but quickly shifted into being one of the 
signposts on a longer journey encompassing their career 
aspirations. Facilitating the participant’s journey plan 
brought out hidden depths and meanings that were more 
holistic for example around their work/life balance. One 
participant who could articulate the work-related part of 
their Journey Plan, but was struggling to understand the 
rest, in the facilitation unearthed that: ‘it is important to 
work hard’, ‘to earn money’, ‘to be happy’. Yet the 
person who made them most happy was the person they 
spent least time with. This realization brought tears to 
their eyes. The facilitation of the plans by participants 
and the facilitator connected and related the doing and 
relentless target setting at work with their being, identity, 
thoughts and feelings about life as an act of participatory 
innovation.  

DISCUSSION 
The skill of the facilitator of arts-based approaches is 
crucial to the implementation of arts-based interventions 
in managing joint creative processes whose focus is on 
participation. Participation as ‘socio-material assembly’ 
is a risky endeavour as the outcome is uncertain.  These 
risky trade-offs (Huybrechts 2014) include uncertainty: 
around sharing ideas and opening them up to change; the 
variety of domains of participant expertise; the complex 
systems developing within the network; and the blurred 
boundaries between the facilitator and the participant. 

The value in managing the risky trade-offs in 
participation lies in trying to find solutions to wicked 
problems (Conklin 2006) - a problem whose solution 
requires a great number of people to change their 
mindsets and behavior. Wicked problems display 
complex interdependencies, changing requirements, and 
incomplete and contradictory information. Complex 
global challenges such as climate change, healthcare, 
natural disasters, epidemics, social injustice, and the 
financial crisis. Wicked problems are characterized by 
their: novelty and uniqueness; no definably right or 
wrong answer; no given alternative solutions; and above 
all the problem is not understood until after the 
formulation of a solution. For participants in these 
residential schools, facilitated using arts-based 
approaches, their problem, issue, or opportunity was not 
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fully understood until after the formulation of their 
Journey Plan - an arts-based intervention into their 
continuing management education. 

Research on the impact of arts-based interventions on 
people and organizations (Biehl-Missal & Berthoin 
2011) concluded that arts-based interventions unfold 
their impact as a ‘spill-over’ effect which starts with the 
individual who participates in an artistic intervention; 
whose experiences effects the teams they work which 
can filter upwards to impact organizational development, 
resources, and assets (Schiuma 2011). This will call 
upon a unique skills set to facilitate arts-based 
approaches to continuing management education, 
summarized eloquently by Alder (2006) in her article 
‘The Arts and Leadership: Now that we can do anything, 
what will we do?’: 

“Designing innovative options requires more than 
the traditional analytical and decision-making skills 
taught during the past half century in most MBA 
programs. Rather, it requires skills that creative 
artists have used for years. Many management 
experts suspect that the traditional MBA is obsolete 
(Bennis & O’Toole, 2005; Ewers, 2005; and 
Mintzberg, 2004, among others).” (Alder, 2006:4) 

One of the authors of ‘Rethinking the MBA: Business 
Schools at a Crossroads’ (Datar et. al. 2010), David 
Garvin, Professor of Business Administration at the 
Harvard Business School, believes that business 
education becoming more like the liberal arts would 
facilitate a well-rounded human being who happens to be 
practicing business. With this in mind the University of 
the Arts London is planning to launch a new kind of 
MBA, which will combine the creative culture of an art 
and design school with the analytical and operational 
strengths of business education. This MBA will be 
centred on organisational creativity and innovation by 
exploring strategy, innovation and marketing as 
opportunity-creating rather than just problem-solving, to 
find new solutions to today’s complex global challenges.   
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ABSTRACT 

This paper discusses our reflections on the 

potential of creativity as an enabler of cross-

cultural conversation and collaboration, within a 

Participatory Design experience. We build 

reflections upon our own experience in organizing 

and facilitating ConstellACTION, a two days 

design workshop for the creation of a participatory 

artwork, during the 2014 edition of the 

Participatory Design Conference, held in 

Windhoek, Namibia. The goal was two-fold: 

raising awareness on civic participation in 

Namibia, and facilitating participation in 

generating ideas to tackle those challenges. The 

ConstellACTION experience enabled participation 

and awareness on social issues, showing features 

and fruitful potential of an art-combined 

participatory workshop. We discuss the dynamics 

that follow our considerations of how civic 

awareness arise in a mixed setting. 

 

INTRODUCTION 
Design challenges happen universally and respond 
differently to different needs. Design is about changing 
perspectives, looking to a situation through a different 
angle; finding accommodation between people’s needs; 
solving problems, and discovering new possibilities and 
solutions. However, design also implies changes that 
influence everyday people’s life. Thus, design processes 
need a consistent and general vision that touch and 
consider multiple voices, specifically, in the context of 
social and public design agenda, and in respect to civic 
participation. For facing the need to hear and listen at 
multiple agents, designers adopt and refine techniques 
for involving citizens, also in relation to the kind of 
services and public designs they are considering 
(Simonsen and Hertzum, 2011). Thus, we take into 
account the need for developing methods for involving 
citizens in public design. In this context, we rather 
prefer to use the term citizens instead of users, since we 
base our research interest on civic participation and 
public design agenda. The discussion around citizens 
and users has been debated from different perspectives 
and through different tones, and still it is matter of 
interest regarding the involvement in the design process 
and practices. Moreover, this is a sensitive theme when 
design is described as a relational practice (McHardy et 
al., 2011) that implies many actors held together by 
these practices and linking artifacts more than by a 
common point of view. 

With the goal to bring attention on a participative 
method for civic awareness, this paper describes a 
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participatory workshop meant to create rooms for 
communicating and for enabling conversation on civic 
issues between people with different perspectives on 
things and different needs.  

Very often, design challenge requires techniques for 
stimulating and supporting conversation and mutual 
understanding in relation to delicate and critical topics 
such as social issues and policymaking discussions. 
Participatory Design (PD) literature offers useful and 
flexible toolkits that allow designer and citizens to 
depict a complete image about the circumstance and for 
creating solutions. Still, in complex design conditions, 
designers need toolkits, techniques and practices for 
supporting and stimulating dialogue between citizens 
with different backgrounds, providing at the same time 
spaces for everyone to have a voice. Following this line, 
we had an interesting experience in organizing and 
running a two days workshop on design challenges at 
the 13th Participatory Design Conference, held in 
Windhoek, Namibia. The workshop was about 
stimulating conversation between Namibian citizens and 
people from all over the world. Participants discussed 
about civic participation, social activism, and 
participated all together in the design of a participatory 
installation. We called the installation ConstellACTION 
as a reminder that participating all together can make 
the difference in solving social issues, and as a reminder 
that the night sky of Namibia is one of the best of the 
world, astronomers say.  

We construct this paper reflecting on the potential of 
fostering creative activity to stimulate dialogue and 
collaboration. The following section focuses on the 
theoretical aspects that stimulated the creation of the 
workshop. We combine together three main areas of 
study: gender studies provide a theoretical framework 
for looking at cultural, social and attitudinal differences; 
and, literature on creativity and on PD offers practical 
information for organizing the workshop. The third 
section of the paper describes ConstellACTION: the 
process of organizing and running it. The fourth section 
examines data we collected in the process of running the 
workshop. We conclude the body of the paper 
discussing the meaning and the value of 
ConstellACTION. 

THEORETICAL AND CONCEPTUAL 
FRAMEWORK 

The workshop we organized has roots on civic critiques 
and on inclusion of ideas. Moreover, we drew the 
structure of the workshop throw: gender traditions, 
Participatory Design and creativeness. In this paragraph 
we discuss the three studies traditions separately in 
order to clarify the starting point behind the workshop 
experience of ConstellACTION. 

The next subsection focuses on gender studies, while 
the second subsection describes the research tradition on 
creativity. We conclude the section unfolding the 
potential of workshops techniques for converging 
different perspectives and stimulating creativity. 

GENDER STUDIES: INCLUDING PERSPECTIVES 
How to deal with different culture and needs is an 
important issue in contemporary participatory projects. 
Thus, this section illustrates an way of doing so. We 
draw from our workshop experience in Windhoek, on 
the particular aspect of attitudes towards participation. 
The context and the history of Namibia that includes 
issues such as colonization, ethnic conflicts, gender 
dynamics and political instability stimulated and 
encouraged the adoption of participation and 
collaboration through creativity; as we look at creativity 
as a stimulus for dialogue and collaboration across 
different cultures. Thus, we explore PD principles for 
crossing cultural differences. Moreover, PD actors can 
develop culturally appropriate senses of both creativity 
and collaboration by learning to detach preconceived 
notions of culture.   

If culture is important, how should it be addressed in PD 
projects, particularly in the case of Namibia? We argue 
for the need to decompose socio-cultural aspects into 
different perspectives most relevant to any particular 
case and, then studying each perspective in relevance to 
such cases and so on. Nevertheless, such kind of 
approach has limitations and is unrealistic in the context 
of a multicultural workshop. However, we believe it to 
be a good way to address culture in a participatory 
context. 

There are several reasons to view participatory 
experience through cultural narratives. We begin by 
placing participation in context of Namibian national 
policies within which participation is applied. For 
example, in terms of gender equity, SchoolNet Namibia 
an Information Communications and Technologies 
(ICTs) initiative employed to provide access and 
support Namibian civilian has recognized female heroes 
and role models in promotion of gender equality and 
empowerment. To be highlighted is that 75% of 
Namibian teachers are women (SchoolNet.org). 

We posit that a complete understanding of participatory 
collaboration as an agent for dialogue would mean 
attending to other cultural dimensions. As we learned 
from the civic participation workshop in Windhoek, the 
population includes many different ethnic groups. The 
economic culture is stratified. Rural areas, where most 
people live have strictly complex gender roles. Women 
are less educated thus; women and children tend to 
depend on the male “chief of the household” as the main 
source of income. In addition to these issues, Namibians 
expressed their mistrust on the government. Hence 
cultural, socio-economic and political aspects need to be 
taken in consideration in participatory collaboration 
projects particularly in countries such as Namibia. 

LET PEOPLE TO BE CREATIVE 
In many different ways art has been considered an 
occasion for communicating through unconventional 
channel and for stimulating a creative process that leads 
to novelty and innovation. 
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Research on creativity describes the process of being 
creative in four steps: preparation, incubation, aha 
moment, verification (Kneller 1965, MacKinnon 1976, 
May 1975). First it is about becoming aware of existing 
problems. The incubation step, differently, is about 
forgetting the problem. Then, the aha! moment is when 
a new idea suddenly comes up. Finally the creative 
process ends verifying and testing the idea. 
Nevertheless, the creative process is also about 
improvisation (Hallam and Ingold, 2007) and about 
making relations throughout an informative process 
(Ingold, 2010). Additionally, creativity refers to 
reflection-in-action (Schön 1987), when changes and 
innovations arise by experimenting and performing in 
everyday context. Thus, also relating to the work of 
Sarkar and Chakrabarti (2008), creativity is about 
having ideas and solutions that are novel and valuable – 
namely useful – for the context. 

Looking at the creative process as a tool for stimulating 
novelty and new value, Participatory Art is a vehicle for 
stimulating and activating creativity in the community, 
pursuing an egalitarian production of art (Bishop, 2006). 
Additionally, McHardy et al. (2011) describe art and 
design as relational practices (McHardy et al., 2011) 
that stimulate collective and participative reaction. 
Moreover, Participatory Art defines a collective action 
for looking to the future introducing artifacts and tools 
that encourage people interrelation and participation.   

In this context we emphasize the role that artifacts and 
tools can play in the creation of relationship and for 
connecting people together. Over the last twenty years, 
several authors discuss the effect and impact of the 
interrelation between people and things (Belfiore and 
Bennet, 2010; McHardy et al., 2011). Moreover, this tie 
and growing interrelation affect research in different 
fields including art and design, and influence overall 
cultural and policy agenda (Belfiore and Bennet, 2010; 
McHardy et al., 2011). And, art has been promoted as a 
tool for participating to the civic life though practical 
activities (McHardy et al., 2011). In this respect, 
Participatory Art is explained as a way for 
understanding everyday life and for addressing 
policymaking (Matarasso, 2003; Belfiore, 2006). Bishop 
(2006) explains Participatory Art as a desire for 
engaging and empowering citizens through a subject for 
facing commons issues and problems. Thus 
Participatory Art, through tools and subjects, engages 
and stimulates citizens’ creativity changing and/or 
improving their point of view and perspectives on 
specific themes, like public services and civic agendas 
might be. 

USING THE WORKSHOP AS A PARTICIPATORY TOOL 
The tradition of PD discusses different options, 
techniques and tools for engaging citizens in the 
participation to the design process of services and 
product. For example, workshops occupy a privileged 
place in the practices of PD and Innovation 
Communities. They facilitate communication between 

diverse parties, helping them to share goals, strategies, 
and outcomes (Muller, 1996). In Muller’s taxonomy of 
PD practices, diverse forms of workshops are used in 
across all the cycles of design (early and late) and 
within all contexts (Muller, 1993), both in real life and 
laboratory contexts. Additionally, Muller (1996) 
suggests that they take place in neutral sites - i.e., places 
that are neither part of the designers’ workplace nor of 
the users’ workplace.  

Workshops might introduce unconventional practices 
not necessarily documented, even though literature 
recognizes some distinct categories: Future Workshops 
(Jungk, 1987), Metaphorical Design Workshops 
(Madsen, 1994), Interaction Relabeling (Djajadiningrat, 
2000) and Inspiration Cards Workshops (Halskov, 
2006). These participative activities are ideal for co-
design activities to occur (Sanders et. al. 2010) and are 
beneficial for the design process for (Muller, 1996): (1) 
facilitating the development of new concepts; (2) 
engaging interested parties in the design process; (3) 
combining and converging people’s ideas to realize new 
concepts; (4) facilitating the production of input and/or 
artifacts that can serve the next stage on the design 
process.  

In the following, we present and discuss our workshops, 
emphasizing the fact that we did not know the potential 
participants, who were from different countries and had 
different backgrounds.  

METHOD: THE CONSTELLACTION 
WORKSHOPS 
In this section, we describe the context of the 
ConstellACTION, how the workshop happens and 
materializes; second, we describes on the activities and 
the phases of ConstellACTION workshop; third, we 
conclude presenting the qualitative data we collected 
during ConstellACTION. 

CONTEXT 
The experience we describe in these pages starts with a 
design challenge, posed by the PD conference 
organizing committee, and summarized in the following 
overarching question:  

“How can Namibian citizens get involved in decision 
and policy making along with the promotion of social 
activism?” (PDC2014) 

Aware that this was a challenge of impossible resolution 
within the time-frame of a conference, and which 
further required the understanding and active 
participation of the local community, we started 
conversations and brainstorming for creating a network 
of people between countries all over the world, 
including Italy, Mozambique, Namibia, Paraguay, USA. 
The goal of this multicultural collaboration was to 
create a participatory experience for facilitating 
collaboration and communication, between conference 
participants and the local community, in proposing 
participative methods for design challenges in civic 
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participation. The multinational collaboration process 
that followed lasted over half a year and led to the 
ConstellACTION workshop and participatory 
installation during the PD Conference.  

 
Figure 1: Examples of Challenge Cards 

The participatory workshop included two sessions of 
two hours workshops for creating Challenge Cards (see 
Figure 1). The design and the creation of the Challenge 
Cards linked the participatory artwork experience (see 
Figure 2). These activities can be divided in four 
moments that started with a discussion in the pleasant 
context of the Namibian Business Innovation Centre in 
connection with the Polytechnic of Namibia, in 
Windhoek. Participants to the workshop, organized by 
groups and provided by exemplary discussion themes, 
explored the many faces of the design challenge 
question. In order to ground the group activities to the 
Namibian context as much as possible, at least one 
person in each group was from Namibia. A moment 
aimed to create the ConstellACTION artwork, 
interweaved a third moment intended for designing and 
actually creating the Challenge Cards (see Figure 2) that 
have to be placed on the installation (see Figure 3).  

 
Figure 2: One of the group is participating in the creation of the 
artwork through the use of the drip colour technique 

Finally, the installation has been exposed in a public 
environment for raising awareness about the challenge 
and possibly gathers new ideas from the community 
related to each Challenge Card.  

In the following, we explained how these moments were 
organized and took place as part of each session of the 
workshops during the conference.  

 
Figure 3 The Challenge Cards are placed on the canvas with a quote 
from Sagan 

FIRST CONSTELLACTION SESSION: DISCUSSION AND 
THE FIRST STARS OF CONSTELLACTION 
During the first session workshop, groups of 
participants discussed about multiple themes related to 
the general question proposed as challenge by the 
conference committee. In order to stimulate the 
conversation and avoiding unpleasant embarrassment, 
participants were provided with a prototypical list of 
seven possible themes.  

After the presentation of the guidelines and the purpose 
of the workshop, participants actively began discussions 
on several themes among those proposed in the 
provided list (see Appendix A) and other related to the 
perceptions and the interests of participants themselves. 
For example, some groups discussed gender violence; 
some other discussed policies for allowing young to 
have a future; or about the high number of languages 
spoken by Namibians that reduce public participation.  

For stimulating the creative process in relation to the 
discussion, participants were invited to create their own 
stars (see Figure 1). As you can see in the Figure 2, 
participants painted together the Namibian starry night 
on a dark canvas, by adopting the dripping painting 
technique. Using this technique, also known as 
Pollock’s technique, the participants informally and 
casually dropped colours on a canvas that lay on the 
ground. This painting activity was a core moment for 
the workshop: first, for creating a trustful and informal 
atmosphere, and second, for take a breath from 
passionate discussions. Since this moment is central to 
break the ice between participants who do not know 
each other, we emphasize this activity through the name 
of the workshops. The choice of the starry night follows 
two ideas: on one hand, it underlines the local context 
(i.e., the Namibian desert is renowned by featuring one 
of the best views of a starry sky); on the other hand, it 
expresses how the contribution of every one results in a 
wonderful artwork. To highlight the importance of 
collaboration, another canvas has been prepared before 
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hand with an inspirational phrase “Consider again that 
dot. That's here. That's home. That's us. (Carl Sagan)”.  

SECOND CONSTELLACTION SESSION: CREATING 
THE CHALLENGE CARDS 
The second session of the workshop was held two days 
after the first, still during the conference. The groups 
were asked to summarize their previous discussions in 
the form of Challenge Cards. To do so, participants 
received sketching and collage materials for creating 
visual representation of the challenges they discussed 
and wrote in the cards (See Figure 2).  

Each card has two parts: on the left side the groups 
visually represented the challenge and on the right side 
the groups wrote a question summarizing the challenge, 
leaving a blank space for someone to provide an answer 
to it (See Figure 1). At the end of the session of the 
workshop, participants placed their cards in the canvas 
with the sentence from Sagan, in such a way that it 
would cover the inspirational phrase. During the 
following days, the installation was exposed in a public 
place. Thus, anyone could provide an answer to the 
challenges on the cards, placing their answer on the 
canvas with the sky and taking the visual representation 
of the challenge as a gift. We emphasize the concept of 
the gift since it is useful for creating and maintaining 
relationship (Mauss, 1923; Aime, 2010). Thus, in order 
to stimulate an enduring discussion about challenges 
and on civic issues, we decided to highlight this 
element, creating online channels for supporting 
possible and desirable dialogue between the 
ConstellACTION participants. We collect in a web 
platform direct and indirect pictures tagged in twitter 
and/or instagram with the hash-tag #ConstellACTION 
and directed to the twitter account of 
@aConstellACTION and to the instagram account of 
@ConstellACTION. The main purpose was to create 
an-online space for collecting and reading at the 
answers to questions and challenges posed in the 
Challenge Cards. The artwork has been exposed and 
some people stopped by to look at the cards. Even 
though a couple of people autonomously interact and 
participate to the installation, only two people 
contributed with an answer, and a couple of friends 
shared a new question.  

COLLECTED DATA 
The present work serves to understand and describe 
which dynamics might support, stimulate and facilitate 
sharing views, ideas and opinion, among people with 
different needs, overall in relation to civic participation 
and consciousness. 

The semi-protected environment of the PD conference 
lets us to observe the successful activities and dynamics 
during the ConstellACTION workshop.  

The workshop was opened for everyone. Everybody 
was welcomed to join the activities and 33 people 

created 6 groups. Each group created an average of 5 
cards (see Figure 3).  

We documented the workshop sessions through 
pictures, short videos, notes, and a questionnaire for an 
overall image about the participant’s perception. 
Additionally, informal discussions completed the 
general understanding about the dynamics that stimulate 
discussions and each other understanding. Thus, the 
following results are based on the qualitative analysis of 
the workshop data. 

AN OVERVIEW ON THE WORKSHOP 
Usually, the Business Innovation Centre that hosted the 
workshop adopts questionnaires for receiving feedbacks 
about the activities proposed. Thus, following this 
practice we distributed a nameless questionnaire for 
depicting an overview about the workshop that 
expresses a general trait we wished to stimulate: 
communication and empathy between participants. In 
fact even though the time for preparing the Challenges 
Cards was considered too short by the 40% of 
participants who gave detailed about aspects they liked 
or not, the 70% of people was satisfied in different 
manners by the kind of relationship and communication 
engaged with the participants. For example, in half of 
the descriptions, participants stated that they were 
satisfied by the combination of people with different 
competences and expertise, and from different 
countries. In addition, some participants underline the 
connection between the conference and the local 
community. Besides, one participant wrote that one of 
the most admirable aspects was about the engagement 
between locals and foreigners for discussing real issues. 
Following this line, some of the participants suggested:  

“Invite or put posters in the streets to invite people. I 
feel a lot of people maybe didn't hear about the 
workshop” 

And some other suggested to switch between the groups 
in order to stimulate the connections and the dialogue 
even more. At the same time, we encountered 
participants who whished more emphasis on the local 
community since there is the  

“[..] need to do workshops when local people are 
available. Not when foreigners are available”. 

The questionnaire give us a general picture about the 
level of interest and inclination in participating to this 
form of workshop, which invites people to produce and 
represent a concept, instead of prototyping a 
technological tool. Thus, this form of participation and 
activities engage people in discussing and participation 
between people who have different backgrounds. 

PICTURES AND VIDEO 
During the workshops we took pictures and made video 
for documenting the activities. The analysis of this 
documentation confirmed some details that have been 
also pencilled through field-notes during the workshops. 
For instance, we observed that each group needed in the 
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beginning ten minutes for creating the relations and 
balance between participants. The balance identified in 
the beginning of the workshop continued over the two 
sessions and left the space to participants to introduce 
themselves and feel free to express their mood. We 
could observe in multiple cases participants laughing 
and having fun together, bonding moments of 
seriousness and overwrought discussion. In this respect, 
each group was fully absorbed by the discussions and 
by the topics. For example, one of the group had a very 
good time in discussing their topic about the future for 
young people, in fact, until the last second, they cut 
papers and discussed how to better represent the stress 
of younger’s condition in Namibia. 

Following the balance between fun-seriousness, in 
many cases we could observe local participants 
explaining their point of view, as if there would have 
the wish to find a place to tell about personal 
perspectives and opinion. While local participants were 
presenting and telling about local conditions, other 
participants were genuinely listening at their words until 
the situation was ready for questions and for details, 
leaving spaces for fun and for laughter in order to 
balance the, sometime, intense rhythm of the discussion. 
Even though this game happened during both sessions, 
these dynamics were stronger in the second session 
when, while creating the Challenge Card, participants 
needed for additional details. 

Analysing the videos we observed that the use of the 
collage for the representations in the cards has specific 
dynamics and reasons. For example we observed that a 
table with a good range of stationary material (e.g.: 
magazines, colors, glue, papers) on the top stimulates 
and encourages participants’ involvement and 
discussion. We might describe these material as 
“prompting package” that is useful for two main 
reasons: first, the objects can be an occasions for 
participants to connect each other. For example, an easy 
question like “can I use the glue?” triggered and 
influenced the relationship and the collaboration; as 
well, looking together for images in a newspaper 
stimulated the debate during the selection of images 
themselves. Second, the materials on the table might 
stimulate some insights. At the same time, during the 
discussion, the table is a material support for linking 
participants and supporting the creation of a group. The 
stationary materials become visible when the discussion 
ends. In this sense, the discussion and the 
representation, no matter if talking about a collage or a 
draw, interlace each other. While the discussion 
stimulates the production of the cards, the production of 
the cards stimulates additional discussion. 

DISCUSSION 
Since creativity is a core feature for stimulating changes 
and fostering innovation, we adopted a traditional 
scheme for engaging people in discussion on civic 
issues and for stimulating the creative process for 
expressing their concerns. We organized the 

ConstellACTION workshop in three rough sections: 
discussion, pause and distraction, creation. Through this 
workshop we expected to stimulate crafting and 
practical activities, while raising awareness and 
reflections on complex and sensitive civic topics. 

The environment and the objects provided for the 
activities stimulate and encourage creativity, as well as 
mutual understandings between people who have 
different interests and look at the same subject from 
divers angles. Through this specific format of 
workshop/artwork people engaged in discussions related 
to civic participation in the context of Namibia, sharing 
interests, opinions and understanding. Moreover, people 
from various countries joined fruitful dialogue for 
developing awareness about local issues. Thus, through 
the Challenge Cards, which are the tangible outcomes of 
the discussions at the workshop, participants to the 
workshop express what they are concerned on and what 
they care about. Still, conscious of the fact that find 
actual solutions to civic issues need incomparable 
amount of time than a double session workshop, we 
focused on the kind of dynamics that let people to 
encounter each other and to connect together without (or 
reducing) boundaries. In this respect, we look at 
participatory methods that let a heterogeneous group of 
people to define a new perspective on potential civic 
challenges. In other words ConstellACTION 
encouraged participants to identify an aspect of broad 
social issue that matter for them without setting answers 
and improbable solutions, but through the definition of a 
common and novel way to consider the issue. We 
indeed observed two different steps of discussion: a first 
one serves to set the political direction of the group, 
while a second one serves to identify their main 
concerns, on both an individual or collective level. The 
second step of discussion that focuses on identifying 
issues and opinions and occurs after the painting 
activity.  

Even though for logistic reasons we had to split up the 
workshop in two sessions, we can assume that one 
session would have been more successful in terms of 
discussion dynamics. In both sessions, participants 
continued their activities as much as they could even 
though there was no light any more. Thus, a longer 
period for setting the directions of interest of the group 
followed by an interrupting activity, useful for resting 
the first discussion and for breaking the ice, would have 
open to deeper discussions about the objectives 
identifies in the first step of debates. Moreover, even 
though deeper and successful discussions happened 
during the second session, participants had to spend 
time to recall the discussion they had during the first 
session and they had to physically re-set the material for 
the workshop. 

CONSTELLACTION: TODAY’S CHALLENGE FOR THE 
FUTURE  
This format of workshop stimulates a direct 
participation during traditional workshop sessions and 
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uses a participatory artwork for connecting with 
everyday life issues and civic awareness. When we set 
up the ConstellACTION, we expect to stimulate 
awareness and consciousness over the themes 
represented on the Challenge Cards, stimulating a 
positive and sympathetic context. Opening up about 
critical issues and conditions might be difficult or not 
broadly accepted and shared, and through a pleasant and 
artful environment we are willing to stimulate further 
and grounded discussions. Through the 
ConstellACTION activities, we understood that the 
backward meaning was about to create a first step for 
civic awareness and discussion, a space for 
communicating about future willing for changes. Thus, 
even though we do not have any tangible answers to 
solve challenges proposed by participants, we know that 
ideas and changes transpire by word of mouth 
(Marshall, 1920) and whoever encountered the artwork 
and stopped by, participates to the discussion through 
different forms. In other words, this workshop seeks to 
stimulate discussion and awareness of today’s issues 
since changes and innovation interlink knowledge. In 
this respect, the manner in which citizens participate to 
the discussion can take place in many different ways. 
Thus, reconnecting to Bishop (2006) the artwork is a 
tool for creating a potential space for improving 
citizens’ point of view and perspectives on specific civic 
and collective themes. 

CONCLUSION: WHEN ARTWORKS SUPPORT 
CREATIVITY FOR CIVIC AWARENESS 
ConstellACTION did facilitate the discussion between 
participants, and helped to raise awareness on the issues 
discussed during the workshops, but failed in attracting 
others in participating of the subsequent installation. 
The challenge for future installations, is then how to 
better attract people to interact with the installation and 
how to facilitate a continuous conversation around the 
created cards? 

As we could observe, the workshops facilitated cross-
cultural face-to-face collaborations because of their 
focus on a creative experience by which participants felt 
engaged at all moments, and where everyone could 
contribute through divers levels of effort. Moreover, 
creating the installation together helped to break the ice 
and set a conversation mood for empowering the 
collaborative actions. The combination of compelling 
discussion on triggering themes, with contextual 
material (newspapers, magazines, colours, glue, paint), 
allowed participants to fully immerse in the discussion 
topics and limit the superficiality of the discussion 
themes (formulated a-priori). Additionally, linking 
together locals citizens and participants to the 
conference was fundamental. Locals provided a rich 
picture of the context in order to stimulate a grounded 
discussion on the design challenges. And, the PD 
Conference setting, with participatory and design 
experiences and expertise, was a nice match to create 
challenge cards with powerful, visually impacting and 

relevant messages. The ConstellACTION stimulated a 
lively and vibrant context.  

Thus, even though “civic awareness” is matter of 
interest over the all ConstellACTION activity, we 
observed a higher level of civic power embeds in the 
workshop activities in terms of mutual understanding 
and consciousness about social issues. The combination 
of dripping painting, for creating a participatory 
installation, and the traditional PD techniques, for the 
discussion, has been central for rising awareness, which 
means for engage participants in an equal discussion. 
Together, we all drew a space for stimulating public 
consciousness, which is at the base for looking at the 
future and for a public design process. And, awareness 
is a first step for stimulate public discussions and 
policies related to real needs. 
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APPENDIX A 

CONSTELLACTION WORKSHOPS - DISCUSSION THEMES  

Structural barriers, ICT Access and related technical infrastructure (electricity, internet connectivity in remote 
areas, connected computers and other devices, etc). According to the CIA Factbook, 60% of Namibians live in rural 
areas. One might argue that, in order to participate, Namibian citizens need infrastructure to communicate. Lacking this 
would create structural barriers for participation, which might affect even more to marginalize communities, lacking 
electricity and with little to no access to internet (e.g., rural communities). 

What forms of access are in place now and how can we make these tools accessible/available to all Namibians? Who 
has access information/technology and who does not? What shall be done to increase this access and reach? What have 
other countries done? What have they done that Namibia should and should not imitate? What participation tools if 
any are available in rural areas? 

Sustainability of participation initiatives. One challenge for namibians citizens lies on the limited resources to 
sustain, in the long term, social activism campaign and other participation initiatives.  

How can short and long-term maintenance/availability/durability be achieved? Where can resources come from?   

What about democracy?. Some Namibian citizens may see their government as not inclusive enough, or feel that 
freedom of speech is limited or purposefully thwarted. For this reason, citizens may not feel motivated or encouraged 
enough to participate in policy decision-making and social activism. 

How do Namibians feel about their democracy? How healthy do they think it is? What can be done to strengthen it? 
How can Namibians find motivation to participate more, even when circumstances might not be motivating enough? 

Trust. One reason why people might choose not to participate is because they do not trust the authorities in charge of 
taking action base on this participation.  

Is there cynicism towards government that hinders civic participation? Do Namibians trust their government? 

Right of Information. The government may not be supportive of the right to information, making it a closed 
government that do not provide enough information about its activities (public expenditures, contracts, budgets, 
government officials nominations, etc.).  

Is this situation also a reality in Namibia? How much is Namibian public information accessible and available? What’s 
the influence of this in citizens’ commitment with public issues?  

Civic Awareness. Many citizens may not be aware of their legal right to participation. Or, in some cases people may 
be reluctant to participate due to fear of a repressive regime. Some governments govern by fear and in such 
governments there is a culture of not questioning authority.  

How can Namibians gain awareness of their rights and overcome fears of participation?  

Conventional and unconventional forms of participation. Another challenge to participation is the limited number of 
“official” ways to do so available in the country. Some countries only rely on general elections to call citizens to 
participate, while others might have other additional participatory instruments. Moreover, citizens of some democratic 
countries might participate in unconventional forms participation when they develop distrust on their government.  

What types of participation platforms are available to Namibians? What forms of unconventional means of participation 
have they developed?  

Social-cultural context. In some African countries, socio-cultural structures can make it difficult for participants to 
participate in an equal level.  

Are social hierarchy structures such as sex, age, birth order, family background, occupation, social class, 
education a barrier to Namibian’s participation in decision making?   
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ABSTRACT 

Cyrafour is an activity that considers the 

opportunities of using human avatars (cyranoids) 

for empathic interpersonal remote communication.  

An unscripted conversation between two 

individuals (the sources) is transmitted through 

radio waves and reproduced by two copresent 

subjects (the cyranoids) following certain 

conversational guidelines. Cyrafour could be 

considered as a playful embodied identity game in 

which cyranoids are simultaneously together in and 

aside from a conversation generated elsewhere. 

Based upon observations of, and interviews with 

young adults participating in such encounters we 

suggest that this puzzling circumstance may allow 

for an empathic embodiment of the meaning 

transmitted and appears to create a frame for 

further discussion on the topics raised.  This 

activity appears to offer potential for the nurturing 

of the interperrsonal understandings that are the 

essential social glue of contemporary 

organisational life. 

 

INTRODUCTION 
The beginning of the 21st century has witnessed a 
renewed interest in embodied interactions. Challenging 
prevailing Cartesian assumptions that considered the 
body as just an accessory for the mind, a number of 
researchers from diverse fields (Dourish 2004, 
Frauenberger et al. 2010, Ehrsson 2007) insist on 
putting a spotlight on the corporeal nature of perception 
on the (phenomenological) grounds that "the body is our 
general medium for having a world" (Merleau-Ponty 
1996).  

It could be argued that such a paradigm shift has had 
important practical consequences for the design and use 
of media products and computer interfaces (Biocca 
1997), and most notably, for communication 
technologies responsible for enabling interaction 
between people in different locations (Sävenstedt 2004). 
Telepresence allows professionals to form teams 
independently of their location and work 
collaboratively. By facilitating a collision of different 
perspectives in a professional environment, telepresence 
might potentially foster innovation and hence 
technology developers behind services like 
videoconferencing, virtual reality and on-line education 
constantly seek to improve the sensorial richness 
available to its users in order to erode the "tele" in 
telepresence.   However, optimistic narratives on the 
high value of remote, disembodied interactions have 
been criticized for, among other reasons, the lack of 
empathic qualities they entail (Dreyfus 2008) when 
compared to their "offline" world counterparts.   

In this paper, we present an experiential activity for 
embodying remote communication. Cyrafour (a 
portmanteau of the words indicating the main elements 
that constitute this activity: cyranoids and four 
participants) is a performative exercise in which four 
individuals participate, two as a source and two as their 
personal surrogates (cyranoids). Different spontaneous 
conversational activities (from a guided discussion to a 
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word game) between the two sources are "cloned" 
through speech shadowing (Marslen-Wilson 1985) by 
the cyranoids. Elsewhere the first author presents a case 
(Encinas 2015) for the timely relevance of this activity   
in deepening the understanding of social interactions 
among human surrogates, which are becoming 
increasingly present in leisure, academic and artistic 
activities (Philippe et al. 2014). 

In this paper, analysis of the data belonging to three 
Cyrafour sessions (and interviews with the participants 
afterwards) are argued to prevent insights relevant to the 
study of empathy and embodiment and might regard 
Cyrafour as a rich method for immersing in others' 
discourse and points of view.  

EMPATHY AND CO-PRESENCE 
In this section we turn our attention towards the 
understanding of empathy. It seems relevant to examine 
how empathy is defined and promoted in order to judge 
its presence within Cyrafour. 

The distinguished psychology professor Simon Baron 
Cohen (2004) argues for a bifaceted definition of the 
word empathy. On one side, empathy is a cognitive 
ability that seeks to understand how others feel and 
think or, in other words, "to be in someone else's shoes". 
At the same time, he also considers empathy as affective 
(or emotional): "it is the drive to respond appropriately 
to another persons thoughts and feelings" (Baron-Cohen 
2004). A primitive human characteristic, empathy is 
considered an evolutionary ingredient of major 
importance as the ability to relate and respond to others 
states of consciousness played a significant role when 
establishing and stabilizing societal structures (De Waal 
2008). Carl Rogers, one of the founders of the 
humanistic approach to psychology, argued for listening 
to the feelings behind the words as an exercise to bring 
about change and learning. He coined the term 
"empathic listening" to characterize the dynamic, 
process-like nature of empathy (Rogers 1975). 

Empathy not only relates to communication but also 
encompasses a sense of embodiment. Undoubtedly, 
words are essential but so are eye contact, facial 
expression, posture, expressed emotions and tone of 
voice (Riess 2010), aspects of communication that 
require presence, or more accurately, "social presence" 
(Biocca 2003) or "corporeal copresence" (Zhao 2003): 
"conditions in which human individuals interact with 
one another from body to body" becoming "accessible, 
available and subject to one another" (Goffman 1959). 
Electronic communication technologies (like social 
media or video conferencing) allow for social presence 
to occur but due to limitations imposed by distance, 
some of the sensory and perceptual information of the 
face-to-face interaction is lost. Being present at a 
distance (or telepresent (Lombard 1997)) might prove 
socially beneficial in certain ways (Boyd 2007) but 
could also reduce the empathic baggage of the message 
transmitted (Dreyfus 1992). 

CONVERSATION SURROGATES AMONG US 
Cyrafour relies on cyranic interactions in order to set up 
remote communication. In the following section, we 
review the term cyranoid and summarize prominent 
present examples where they are employed.  

The 19th century play Cyrano de Bergerac depicted 
Cyrano, an eloquent but unattractive man, attempting, 
and succeeding in winning the heart of a woman by 
teaming up with a handsome but shallow partner. 
Through secretly governing the speech of his partner, 
Cyrano was able to shape the image of a perfect lover, 
both intelligent and good-looking. Few centuries later, 
psychologist Stanley Milgram, coined the term 
Cyranoid to describe "people who do not speak thoughts 
originating in their own central nervous system: Rather, 
the words they speak originate in the mind of another 
person who transmits these words to the cyranoid by 
radio transmission" (Milgram 1977). After his pilot 
studies Milgram concluded that the use of cyranoids 
could be a promising tool for social psychology studies 
as he observed that when subjects were interacting with 
cyranoids, they failed to recognize the source of their 
words as remote, an effect to which Milgram referred to 
as the "cyranic illusion". 

There are different elements involved in a cyranic 
interaction: the "shadower" who receives a message sent 
by the "source" and simply repeats it to the "interactant" 
face to face. Though Milgram was never to deepen his 
research on this subject, researchers have recently 
started to explore and report interesting findings 
concerning cyranic interactions. The second author 
investigated the implications of using cyranoids as 
educational mediators and as artistic interventions 
(Mitchell 2010, Mitchell et. al, 2011). Also, Kevin Corti 
& Alex Gillespie (2014) have revitalized the cyranoid 
method and underlined its dramatic importance as a 
social psychological research tool after replicating 
Milgram's pilot studies and, in Holland,  a creative new 
media organisation presented an interactive 
performance show in which human avatars can be 
directed through Skype (Butler 2014).  

Cyrafour takes advantage of its technical simplicity and 
flexibility to posit itself as an artistic activity that 
stimulates understanding and fosters innovative 
thinking. Also, Cyrafour could be employed as an 
interaction research tool to investigate aspects 
concerning how meaning is represented and acted upon 
during a conversation. By choosing the appropriate 
topic, participants might render this activity meaningful 
in business, academic or leisure environments.  

DOUBLE SPEECH SHADOWING 
Cyrafour engages four participants divided in two 
remotely located pairs. One pair act  as "sources", each 
individual equipped with a one directional microphone 
that transmits their words via radio waves, and the other 
pair act as "cyranoids", each one receiving a voice 
stream from their respective "source" via headphones.  
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Each cyranoid relays the utterances from their “source” 
outloud to the other cyranoid facing them. That is 
source 1 transmits to cyranoid 1 and cyranoid 1 speaks 
with cyranoid 2 at the same time, cyranoid 2 shadows 
the speach of source 2 and talks to cyranoid 1. The 
"sources" maintain a unscripted conversation that is 
transmitted in real time to the "cyranoids" who, in turn, 
enact the same conversation by shadowing the speech 
they receive via radio transmission. It could be argued 
that the conversation between cyranoids is then a 
"clone" of that between sources as there is no feedback 
mechanism that informs the sources as to what the 
cyranoids say. 

The following subsections describe the setup of the 
different experimental conversational activities that 
were intended to spark interaction among Cyrafour 
Sources and the results observed. b  

Each Cyrafour session was videotaped together with a 
semi-structured interview of the participants of each 
session. Later, video data was analyzed iteratively, by 
identifying themes related to the research interest and 
relevant literature and contradictions arising from the 
observed data against what was revealed by participants 
during the interviews. On the next iteration, the themes 
discovered were examined and "tested" and later 
clustered when appropriate. Finally, once issues, 
contradictions and findings were identified, subsequent 
viewing of the data provided instances that clearly 
exemplified results and supported discussion. 

A MONOTHEMATIC CONVERSATION  

Setting 
This Cyrafour activity presents two pairs of IT Product 
Design master students (a Master program offered by 
the University of Southern Denmark) maintaining a 
conversation (Figure 1). One pair, the sources, were 
invited to openly discuss a topic chosen by a co-present 
facilitator. The discussion revolved around the question 
"what is IT Product Design?” apparently, a subject 
widely debated among students pursuing this 
postgraduate degree. The facilitator asked questions to 
stimulate the discussion. The sources spoke into a 
microphone so to transmit their conversation to the 
cyranoids via mobile phone communication. In a 
different room, the other pair, the cyranoids, would 
receive a live voice stream (through an earphone 
connected to a mobile phone) that would be verbalized 
in real time hence, "cloning" the conversation between 
the sources.  

Findings 

The following are the main issues identified within the 
collected data from this session: 

- Subjective Mimicry: The Cyranoids appeared not to 
restrict themselves to a strict repetition of the words 
heard, but adapted their tone and body language (eye 
contact, posture) to the message conveyed. E.g. 

stressing an utterance (“I really don’t think so”) with 
vigorous hand movement.    

- Expressing Hardship: The Cyranoids complain to each 
other humorously when unable to shadow the speech of 
the sources shaping what could be described as a 
friendly and understanding atmosphere distinct to that in 
which the Sources converse. 

- (Over) Present Facilitator: Sources included the 
facilitator in their conversation by directing their 
attention to and expecting questions from him when 
their speech fainted. The role of the facilitator became 
too relevant as it generated non-alignment between the 
"original" and the "cloned" conversations. 

- Source Indifference: although initially informed of 
their role as "Sources" for the Cyranoids, Sources do not 
seem to adapt their elocution for this task, which leads 
to the Cyranoids sometimes having difficulty in 
repeating all the words they hear.  

Figure 1. Sources (above) and Cyranoids (below) discussing 
about IT Product Design 

TWO TRUTHS ONE LIE 

Setting 
This activity was chosen in order to explore the 
complexities of turn taking and spontaneous 
commentary. Two truths one lie is a conversation game 
for two participants. Taking turns, each speaker offers 3 
facts about her life. Out of the 3 one is a lie, hidden 
between 2 truths, and it is the task of the listener to 
uncover it. In this Cyrafour session, Sources played Two 
Truths One Lie and cyranoids "cloned" their 
conversation by the same technical means described in 
the previous section. Afterwards, the same game was 
played with roles reversed. Thus the cyranoids became 
the sources and vice versa (Figure 2) 
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Figure 2. Sources (above) and Cyranoids (below) playing 
Two Truths One Lie 

Findings 
In this session, some of the issues reported in the 
previous phase of the experiment were also present (like 
"Source Indifference"). However, and for the sake of 
clarity, the following lines depict only unprecedented 
observations: 

- Cyranic Illusion: on a number of occasions, cyranoids 
seem to be confused as to whether the message 
conveyed by their interlocutor actually originates in 
them only to later discover, with a certain relief, that 
their speech was being controlled by the source. ("What 
are you saying?" "Oh, you are just repeating [source's 
words])  

- Parallel Play: during the course of the game, it 
appears as obvious that cyranoids do not limit 
themselves to "clone" verbally the game played by the 
sources. Non-verbal cues such as frowning, smiling, 
pointing with the finger and even verbal ones ("that is a 
lie") indicate that the cyranoids are themselves engaged 
in the game, albeit remotely, while shadowing the 
sources' speech.  
- Element of Surprise: unexpected discursive turns 
transmitted by the sources (e.g. jokes) seem to have a 
stronger impact on (both) cyranoids behavior than in 
those of the sources (e.g. Laughing periods last longer). 
The Sources' spontaneity (e.g. humor) seems to be a 
force that disengages the cyranoids from their ongoing 
speech shadowing practice triggering lively gesturing 
and talking. 

THE EXISTENCE OF GOD 

Setting 
The previous Cyrafour experiences involved 
conversational activities that required a sort of 
“comfortable” engagement by the sources. The last 
phase of the experiment involved a personal and at 

times controversial, involvement. The sources (an 
atheist and a theist) watched a video of Stephen 
Hawking arguing against the existence of God. 
Afterwards, they were invited to give their opinion on 
Mr. Hawking's disclosure. The cyranoids (also an 
atheist and a theist) enacted the conversation as in 
previous occasions, with a certain peculiarity. The 
atheist source would transmit her speech to the theist 
cyranoid and vice versa. As a result, cyranoids were 
compelled to voice the words of someone with 
diametrically opposed beliefs (Figure 3). 

Figure 3. Sources (above) and Cyranoids (below) wondering 
about the existence of God 

Findings 
- Parallel Dialogue: The immersive task of shadowing 
the speech of the Sources seems to absorb most of 
cyranoids' attention. However, the task of relating the 
concepts is interrupted regularly when the cyranoids 
express their own opinion on a certain sentence they just 
cloned or when reacting to the other cyranoid 
comments.  This appeared to be a consequence of eitther 
their cyranic activity or of their personal view being 
confused. Aside from the dialogue imposed by the 
sources, cyranoids seem to communicate with each 
other outside of their cyranic activity and maintain what 
could be described as a” parallel dialogue” at a personal 
level.  

- Exposing Understanding: verbal communication 
involves a number of supporting non-verbal cues that 
further express its meaning. Cyranoids expose their 
understanding of the message being communicated 
mainly, through facial expression (e.g. frowning when 
not sure of being cloning a message correctly) 

- Communicative Compromise: as noted earlier, 
cyranoids seem to alternate between a purely imitative 
performance of the sources' speech and a personal 
interpretation of such content. Attention seems to be 
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divided between listening, understanding, verbalizing 
and commenting which affects the clarity of the 
message conveyed and, in turn, the understanding of the 
info coming from the co-present cyranoid.  

- Refuge from Meaning: some cyranoids seem to 
systematically avoid verbalizing certain sentences, 
employing silence instead. This, together with a careful 
and intentional modification of their bodily arrangement 
might signal the existence of manoeuvres to convey 
uncomfortable messages or to escape from doing so. 

TUNING IN TO INTERPERSONAL GAPS 
These observations suggest that particpants in Cyrafour 
had deepened their mutual understandings through 
participating in the activity.  It appears that this is true 
not only in relation to the instances and the aspects in 
which the cyranoids were effective relays for the 
sources, but when participants stumbled in acting as 
human avatars.  Difficulties in performing Cyrafour 
such as Refuge from Meaning, Communicative 
Compromise, Parallel Dialogue, and how participants 
responded to such challenges, suggest that Cyrafour or 
other speech shadowing activities might be fruitfully 
applied in addressing difficulties nurturing professional 
collaborations.  

RELAYING ORGANISATIONAL GLUE 
Developing close interpersonal relationships can take 
considerable time. However, within many organizations, 
the rapid formation of high trust working relationships 
is increasingly important for effective team working 
(Costa et al. 2001, Hacker 2002, Jarvenpaa & Leidner 
1998). The demand for teamwork at a distance has 
increased (McDonough et al. 2001) but the "fragile 
sphere of virtual relationships requires a much higher 
level of trust than do conventional hierarchically 
controlled settings" (Panteli 2005, para 16). The 
effectiveness of virtual teams maybe increased by face-
to-face meetings " for the purpose of easing the process 
of collaboration and coordination" (Dube and Pare 
2003:6 and see also Bos et al. 1998). Cyrafour seems to 
present cyranic interactions as plausible means to 
facilitate such processes. Embodying and verbalizing 
some else’s discourse and ideas has an impact on 
everyone involved: sources generate a message that will 
not only be listened to, but spoken out loud and hence 
they can possibly be held accountable for their words 
not on the fuzzy grounds of memory (”I recall you 
said..”) but concerning the responsibility or agency over 
the message by the cyranoid after speech-shadowing (”I 
know you said so because I said it). This ambiguous 
situation seems to demand further discussion and, in all 
Cyrafour sessions, participants gathered together once 
the activity was over to clarify, discuss or simply joke 
about the outcomes of the activity. 

Telepresent individuals wishing to work together may 
have met face-to-face a number of times and thus there 
is often an imbalance in group teleconferences. Meeting 
somebody for the first time poses challenges whether 

the interaction is face-to-face or via video link 
(Bekkering & Shim 2005). All synchronous initial 
encounters share similar challenges of how, when and 
what to say. Regulating conversational mechanisms 
such as turn taking is more difficult in group 
interactions and in remote interactions, the challenge of 
grounding conversations is further increased (Anderson 
et al. 1999, Geisler & Rogers 2000, Monk 2003). 
Technological developments of teleconferencing 
systems hold the promise of making mediated 
conversations much more similar to face-to-face 
meetings yet the sensorial richness is diminished when 
there is space separating team members. Cyranoids 
share a message generated elsewhere and, attending to 
Cyrafour results, they do so keeping an alignment 
between what they say and what they show: adding 
verbal and non-verbal clues to the cloned conversation 
in order to facilitate the message conveyed and the 
understanding of such message by the interlocutor 
hence grounding the conversation. 

Furthermore, if technological developments are 
successful in more closely replicating non-mediated 
communication then they may also result in bringing 
more of the difficulties of a face-to-face encounter into 
the remote communication session. Nowak et al. (2004) 
have argued that preferences for face-to-face meetings 
may be a result of social rather than technological 
effects. Burgoon et al. (2002) have also questioned 
whether face-to-face encounters should be the 
benchmark against which mediated communication 
measured. However, as Monk and Reed (2007) show, 
communication technologies do offer new ways of 
socialising that are yet to be fully exploited - perhaps in 
direct contradiction to notions of “proper use” (Pool, 
1983:27). Cyranoid techniques are one such instance in 
that they appear to offer potential for both co-located 
and remote interactions for introductions and integration 
of weakly tied team members. 

Finally, in terms of making positive initial impressions, 
how something is said maybe more important than what 
is said (Argyle 1982:21). A cyranoid can act as a 
conversational interface between two people that know 
each other well. When doing so, the cyranoid will thus 
have greater opportunity to concentrate on appropriate 
delivery and body language rather than the content of 
his or her utterances. The technique thus has promise 
not so much an "icebreaker" but as a means of exploring 
existing well navigated “channels” between well 
acquainted dyads and utilise aspects of Walther's (1996 
cited by Jarvenpaa & Shaw 1998) proposed 
“Hypersonal Effect”. Or, as after Fjuk and Sorenson 
(1997) the telecommunication system becomes the tool 
but the medium is the person. A high degree of what 
Biocca et al. (2001) termed “social presence” may 
potentially be experienced by parties interacting through 
a cyranoid. Meyerson et al. (1996) argued that "swift 
trust" is acquired through "doing rather than relating". A 
cyranoid technique is an active cooperative exercise that 
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requires immediate reliability and so may also be 
conducive to swift trust formation. 

CONCLUSION 
We have presented a qualitative analysis of participant 
observations and interviews from Cyrafour, an 
experiential activity to explore and better understand 
cyranoids as a method to investigate issues related to 
empathy and embodiment. This initial study suggests 
that valuable interpersonal understandings may be 
developed through participants experiencing the novel 
perspectives that Cyrafour offers upon the opportunities 
and challenges of conversational interaction. Our hope 
is that this account provides new opportunities for 
developing empathic human interpersonal relations 
particularly in contexts of organisations experiencing 
changes in personnel.  
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ABSTRACT 

Shared understanding is often the ultimate goal 

driving any communication exchange. In an 

industry-based context where multi-disciplinary 

design teams are commercially employed to 

deliver timely and concrete outcomes, establishing 

a common understanding amongst team members 

is imperative for achieving the deliver timely and 

concrete outcomes. 

One of the challenges faced by Multi-disciplinary 

design teams is the clear communication of 

discipline-specific information to colleagues who 

may not share the same technical or procedural 

frame of reference. It is not uncommon for senders 

of expert-specific messages to find that intended 

recipients do not comprehend the message’s 

original meaning. In such instances where a 

message fails to create common knowledge, a 

sender might choose to renew and re-communicate 

it by employing language from another domain as 

a strategy for generating greater clarity and 

alignment amongst team members. In this 

negotiated understanding, technical language may 

be replaced by figurative or poetic language as a 

way of overcoming previous gaps in transmission 

and comprehension of design thinking. 

While linguistic concepts such as analogy and 

metaphor are often associated with literary 

domains, this paper explores the ways in which 

messages that were previously constrained by the 

precision of technical terminology might be 

transformed into a more effective medium by the 

use of connotative and creative language in design 

contexts.   

INTRODUCTION 
Communication is most often in the form of language, 
in design teams there are a range of communication 
options including graphics and gesture but the 
predominant means of communication is in spoken 
language.  Of interest in this paper is that the use of 
spoken language is often "enhanced" through the 
application of poetic form, most notably metaphor or 
analogy.  This paper explores the concept of analogy 
and then considers its prevalence of use by members of 
a design team whilst designing in the industrial context. 

In his primer Why Poetry Matters, poet and academic 
Jay Parini (2008, p. ix) reflects: ‘Poetry doesn’t matter 
to most people. That is most people don’t write it, don’t 
read it, and don’t have any idea why anybody would 
spend valuable time doing such a thing.’ However, his 
text adumbrates more fully the nature of poetry as he 
advocates for its uses and applications to be recognised 
in wider contexts. Parini is not alone in his eloquent 
plea for poetry to be regarded as a relevant, central and 
dynamic art form with poet and literary critic Edward 
Hirsch also underscoring its social value in his 
statement: 

Poetry is as ancient as the drawing of a horse at 
Lascaux, or an Egyptian hieroglyphic, and yet it 
also feels especially relevant to a post-9/11 world, a 
world characterized by disaffection and 
materialism, a world alienated from art. The horrors 
we face daily around the globe—terrorist 
bombings, ethnic cleansing, the ravages of the HIV 
epidemic, children becoming soldiers— challenge 
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us to find meaning in the midst of suffering. Poetry 
answers the challenge. It puts us in touch with 
ourselves. It sends us messages from the inventor 
and also connects us to others. It is intimate and 
secretive; it is generously collective. (Hirsch, 2006, 
p. xiv) 

While Hirsch’s comments largely point to the 
ontological, heuristic and consoling role that poetry can 
perform in contemporary circumstances, the suggestion 
of poetry’s latent capacity to respond to communication 
challenges and assist in the building of a shared 
community is something we wish to explore further in 
this paper. The notion that poetry can be utilitarian 
when it works as a ‘means of exchange’ and a ‘form or 
reciprocity’ (Hirsch, 2006, p. xv) is particularly 
pertinent to our discussion on communication strategies 
for multi-discipline design teams. 

Using aspects of poetic language as a practical 
intervention in commercial scenarios where team 
members may seek to clarify, refine and renew 
discipline-specific information may, at first, appears a 
little left field.  This would particularly be the case if the 
language of poetry was commonly regarded as a 
rarefied, esoteric and aesthetic art form with its 
‘distinctive features’ defined (and limited) by ‘form, 
rhythm, rhyme and the often elliptical style’ (Thorne, 
2006, p. 9). Importantly, we wish to expand that 
referential framework and make a case that poetic 
language, in particular, matters (or is useful) because ‘it 
refines our ability to make comparisons (Parini, 2008, p. 
xi). The use of analogy and metaphor, so prevalent in 
poetry, can create stepping stones as a pathway to new 
understandings. Peter Stanlis helps unpack this idea 
when recounting an interview with celebrated poet 
Robert Frost: 

Frost compared a poet to a man standing at the edge 
of a Vermont boulder-strewn field, trying to reach 
the other side of the field by leaping from one 
boulder to another, without touching the ground. 
Since the boulders are scattered he cannot cross the 
field in a straight line, as a scientist or expository 
prose writer would, but must use metaphors, 
analogies and figures to zig-zag his way across. 
Through his imagination the poet must leap from 
one boulder to the next and the next; only with 
audacity, courage, and skill will he reach the other 
side without falling to the ground or finding himself 
stalled with no boulder to leap to, never to arrive at 
his destination. And, Frost emphasized, there is no 
way to retrace his way once he has made his first 
leap or two. He will either cross the field or not. 
(Stanlis, 2010, p. 59) 

While Frost’s analogy describes the fundamental task a 
poet has in drawing on the most effective tools to create 
and send a message to a reader, his analogy also serves 
a dual purpose of highlighting the task ahead for design 

team members as they seek to create ‘boulders’ of 
shared knowledge during the process of creating a 
design.  Dobson's (1978) poem provides an interesting 
analogy in itself describing the joining of ideas to create 
meaning is like moving across an expanse using 
"stepping stones". 

‘And the poem that exists 
will never equal the poem that does not exist. 
Trembling, it crosses the frontier at dawn 
from non-being into being 
carrying a small banner, 
bearing a message … .’ 
                  —Rosemary Dobson, Over the Frontier 

THE CONCEPT OF ANALOGY 
Whilst technical language remains a critical element in 
the discursive practices of multi-discipline design 
teams, we posit in instances where referential and 
precise language has stalled and not comprehended by 
other team members that poetic/figurative language 
might be drawn on as an intervention for renewing and 
transforming the original message. Because, as Eagleton 
(2007, p. 42) argues, poetic language is “verbally 
inventive”, those involved in a communication 
exchange that requires comparisons to be made between 
similar objects or concepts may find less constrained 
and more connotative language assists them in the 
production of a shared understanding.  The recourse to 
analogy or metaphor can be seen as an act of creative 
expansion and adding a layer of personalised meaning 
for those involved in a communication transaction. Such 
a personalised transaction may increase team bonding 
and social cohesion as evidenced in Berthoin Antil and 
Strauss’2013 (p. 18) work where it is stated   
‘Improvement in internal relationships is one of the 
most frequently mentioned effects of artistic 
interventions’. 

One of the motivating reasons for drawing on analogy 
or metaphor, put simply, these demonstrate how two 
things are alike by highlighting shared characteristics, 
for the purpose of showing that if two things are similar 
in some ways, they are similar in other ways as well.  
These may be used in the identification or explanation 
phase of a project would be the need to make the 
intended message clearer, thus increasing the possibility 
of achieving the desired outcome of a shared 
comprehension between the ‘maker’ and the 
‘appreciator’ (Cohen, 1978) of the message. When 
someone employs analogy or metaphor as a mode to 
communicate correspondences/associations/ 
relationships they participate in a conceptual mapping 
exercise that often relies on a strategy of using ‘familiar 
concrete domains to discuss less familiar or abstract 
domains … ’ (Gentner et al, 2001, 202). Drawing on the 
work of cognitive linguists, the categorisation of one 
conceptual domain in terms of another one is often how 
metaphor (and we would also argue analogy) might be 
defined (Kovecses, 2010). As Kovecses further 
explains: 
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The two domains that participate in conceptual 
metaphor have special names. The conceptual 
domain from which we draw metaphorical 
expressions is called source domain, while the 
conceptual domain that is understood this way is 
the target domain. The target domain is the domain 
that we try to understand through the use of the 
source domain. (Kovecses, 2010, p.6) 

However, intrinsic to the effective correspondence and 
mapping between the source and target domains is the 
‘principal of unidirectionality’ (2010, p.6) where ‘the 
metaphorical process typically goes from the more 
concrete to the more abstract, but not the other way 
around’ (Kovecses, 2010, p.6). Or as Rhian Williams 
(2009, p.216) contends, ‘becoming increasingly alert to 
poetic uses of figurative language can give you a new 
awareness of wordplay in all your encounters with the 
world.’ This alertness to possible ‘wordplay’ may 
ultimately enable a team member to shift from the 
technical to a more aesthetic, figurative or imagistic 
mode of address as they more creatively map a concept 
for other team members.  

We acknowledge human encounters are complex and 
that linear models construct a communication act.  This 
communication can be regarded simply in terms of a 
message being sent from a sender to a passive receiver.  
Communication in team contexts typically involves 
collaboration and the lack of sophistication in a linear 
construct may pose difficulty in creating shared 
understanding. Therefore, the transactional model of 
interpersonal communication best explains and 
‘emphasizes the dynamism of interpersonal 
communication and the multiple roles people assume 
during the process’ (Wood, 2013, p.17). Wood's model 
dispenses with the binary categorisation of sender and 
receiver. Instead it portrays participants as 
communicators ‘who participate equally and often 
simultaneously in the communication process’ (Wood, 
2013, p.17). And importantly, as Wood points out, ‘this 
model includes the feature of time to call our attention 
to the fact that messages, noise, and fields of experience 
vary over time’ (2003, p.17). While communication 
encounters can take place amidst flux and various 
interferences, participants may choose to reduce this 
‘noise’ by renewing messages via the resources of more 
creative and poetic language resources.  

The preeminent poet Wallace Stevens’ (2009, p. xiii) 
astute summation that ‘Poetry is a response to the daily 
necessity of getting the world right’ is also somewhat 
indicative of the task confronting a multi-discipline 
design team when working to ensure their messages and 
responses correctly align. Their task too is to get the 
world ‘right.’ 

THE PRACTICE: INDUSTRY CONTEXT 
The project on which this paper is founded explores 
how members of a multidisciplinary design team 
communicate, or share, ideas related to technical 

information and design concepts as part of the design 
team's activities. The research project monitored a real 
world design team engaged in a major design project 
requiring a year for the design phase of the design and 
build project. The design team was involved in team 
designing a phase 3 version of a light rail carriage for 
Hong Kong. The team comprised members from a 
diverse range of discipline backgrounds, domain 
experience (within the railway manufacturing industry), 
and company experience. The team was established for 
the development of an updated version of an existing 
train model. The principal team consisted of sub-teams 
who focused their attention on specific aspects or 
components of the design, e.g. the drive system or the 
driver console. This situation necessitated that sub-team 
membership to be dynamic, responding to the specific 
design needs existing at any point of time during the 
project. The necessity for forming and reforming teams 
as the specific design need arose led to a fluid design 
environment where designers were brought together for 
a specific purpose and once completed the design sub-
teams reform to address new design tasks. This situation 
led to the designers having to adapt to a changing group 
of design collaborators as well as communicate a 
diversity of design concepts.  

To effectively monitor and analyse the design activity of 
the team, the research project adopted a methodology 
that allowed consideration of both verbal and visual 
interactions. To facilitate this approach, design 
meetings, both formal and informal, were recorded on 
video over a 12-month period. The design activities 
monitored were associated with the design of the light 
rail system. The study involved the coding of over 
14,000 communication instances which advanced the 
design aspects of the project, i.e. team management and 
social interactions were not analysed as they did not 
relate specifically to design communication. The team 
structure fell across two of Maher et al’s. (2000a) team 
structure of intermittent team collaboration and leader 
lead collaboration in that the sub-teams had autonomy 
in their design activity but when bringing the design 
components together the primary team was managed by 
a project manager who was responsible for the 
organisational structure of the sub-teams entailing the 
moving members of the sub-teams across to other sub-
teams to provide specific technical or discipline 
expertise so as to meet the specific design needs of the 
sub-team.   

The analysis of coded interactions involved 
considerations of the communication instances using a 
developed framework. However, in order to 
accommodate the range of communication types 
employed within the design team (Holt 1991), the 
methodological strategy of interaction analysis was 
combined with discourse analysis/language constructs 
and protocol analysis. Moreover, the recorded design 
team interactions were analysed using the Noldus 
Observer video analysis system. Through merging the 
methodologies of interaction and discourse analysis 
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together it was possible to analyse both the visual and 
the verbal interactions. The final phase, statistical 
analysis, considered the frequencies, correlations and 
variations so as to better understand what contributed to 
effective communication amongst members of the team.  

THE RESULTS OF THE STUDY 
From the study of the team members' interactions, it is 
apparent that designers employ a wide range of 
communication strategies during their design 
collaboration in their endeavour to achieve a shared 
understanding of the specific aspect of design under 
consideration by the team as they progressed the 
project. What was evident was that combinations of 
verbal and visual forms of communication were both 
common and integral to the collaborative design 
process. Table 1 outlines the range of verbal and visual 
communication strategies used by the Project Team. As 
indicated above, only the design related communication 
instances were included in the analysis, communication 
which related to other aspects of the team activity were 
excluded from the analysis. 

VERBAL STRATEGIES 
1. Technical Language 

2. Analogy 

• Project specific 
• Domain specific 
• External to Domain 

VISUAL STRATEGIES 
3. Gesture 

4. Graphics - Sketching 

5. Existing Graphics 

6. Actual Objects 

Table 1: Communication Strategies Employed by the Team 

Of specific interest to this paper is the communication 
strategy of analogy which was evidenced in three forms: 

• Primary level - project-specific analogy; 
• Secondary level - domain-specific analogy; 
• External analogy - analogy from outside the 

domain. 

These are detailed more fully in the following: 

PRIMARY LEVEL ANALOGY 
The primary, project specific, analogy relates to 
references made by designers to aspects of the current 
project being addressed.  When an issue arose and 
needed clarification, the initiating member made 
reference to an aspect of the project that the team had 
previously solved while working on that (same) project.  
Examples of the primary level of analogy used include: 

• "use the same locking system as we used on the 
floor panels"; 

• "yes it’s the same as we used to join the wall 
panels"; 

SECONDARY LEVEL ANALOGY 
The secondary, or domain specific, analogy employed 
by the designers drew from the broader domain of 
locomotive or railcar production.  In form of analogy 
the designers made reference to railway projects that 

they had worked on in the past or that they may have 
had some experience with or have made reference to in 
the past.  Examples of the second level of analogy used 
by the designers in the study include: 

• "why don't you cast the anti-chamber like we did on 
the Sprinter project"; 

• "its the same destination signing system as they use 
on the London underground". 

The above are examples of the analogy used in the 
design discussions, or as part of the design 
communication.  Though the designers were not using 
poetry they still drew upon the same linguistic strategies 
which poets do, but unknowingly. 

EXTERNAL ANALOGY 
The external analogy was drawn from outside to the rail 
manufacturing domain or industry.  The designers when 
using this form of analogy to communicate concepts 
would draw from a diverse range of technological fields 
and non-technological fields.  This form analogy draws 
from the members’ broader experience.  Examples of 
this level include: 

• "sikaflex, it's the black sticky stuff that holds the 
windscreen of the car in place, you know it stays 
soft and doesn't go hard"; 

• "the communication cable, its about as thick as your 
thumb"; 

• "the windscreen wiper is trapezoid just like the ones 
on the Mercedes car and the washer sprays out of 
the arms like on those other European cars". 

EVALUATION OF DATA 
The role of analogy in the collaborative design process 
is not well documented in the literature (Dunbar and 
Schunn 1990; Hickman 1990).  In research done to date 
on problem solving in scientific research teams two 
levels of analogy were identified.  The first level of 
analogy relates to the use of examples drawn from the 
specific project.  In the scientific context this would be 
the specific domain or experiment the research team is 
working on.  The second level of analogy identified in 
the science research domain was when the scientist 
mapped the entire system of relationships from one 
domain to another, for instance, two domains being 
from distant classes which belonged to a subordinate 
category, e.g. phage viruses and retroviruses are mapped 
together (Dunbar 1994, 382). 

The analogy used in design teams, for the purpose of 
creating shared understanding, proved a successful tool 
as often it was used when an initial communication 
where technical language, which is discipline specific, 
may not have achieved a successful outcome with 
designers from other disciplines. 

Table 2, below, provides a breakdown of the percentage 
of times the team used the different communication 
strategies. It may appear a small percentage of time that 
Analogy was employed but in context there were 
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>14,000 design interactions equated to over 1200 
instances where analogy of one type or another was 
employed in the effort to create shared understanding, it 
should be noted that most often two communication 
strategies were employed in parallel, so sketching was 
supported by technical language or one of the forms of 
analogy. 

COMMUNICATION 
STRATEGIES 

PERCENTAGE OF USE 

Technical language 64.0% 

Project analogy 2.8% 

Domain analogy 3.3% 

External analogy 3.0% 

Gesture 2.3% 

Sketch 5.6% 

Prepared graphics 18.3% 

Table 2: frequency of use of the communication strategies is shown in 
table. 

To look at the success rate when analogy is used in 
design meetings provides an interesting insight to the 
design team activity.  The success of analogy when used 
as the primary means of communicating in a design 
discussion is just under 60%, that does not sound overly 
effective when the total figure for effectiveness in 
gaining shared understanding is 84% but when put into 
the context of the range of communication strategies 
used it is one of the more effective strategies which 
involves a verbal only form of communication  
Typically when verbal communications strategies are 
used alone only 42% of the communications are 
understood ,so of the verbal only strategies the analogy 
is comparatively successful in achieving shared 
understanding among the designers. Also drawn from 
the study is that there are a diversity of concepts 
requiring communication in a design team there is a 
great deal of complexity to these concepts and therefore 
there is a need for designers to have in their 
"communication resources" the ability to employ a 
broad range of communication strategies as simple 
technical descriptions will not provide designers with 
the diversity of strategies by which to communicate 
complex concepts.  

As design educators there is a need to expose students to 
the complexity of a design team but also raise their 
awareness of the range of communication strategies, 
including how they can best support the attainment of 
among their design collaborators but also to stimulate 
creative thought as part of that process. We have found, 
on the contrary, that metaphor or analogy is persuasive 
in everyday life – not just in language but in thought 
and action. Our ordinary conceptual system, in terms of 
which we both think and act, is fundamentally 
metaphorical in nature (Lakoff & Johnson, 1980, p 3.). 

If we consider the preliminary part of this paper, which 
considered the complex and powerful communication 
form of analogy, metaphor as used in poetry and 
broadening the scope of understanding and in inspiring 
abstraction of thought, the third form of design 
communication of analogy provides and interesting 
context for the application of the techniques employed 
during the creative activity of the poet. We must 
consider the potential of employing enhanced linguistic 
techniques to increase the "palet" available to designers 
to support their endeavour of creating shared 
understanding among design team members. Also of 
consideration is the potential of broadening the scope of 
the concepts being considered and presenting them in a 
more thought provoking, engaging and stimulating 
form, which is a potential outcome of the application of 
informed language, which employs analogy as a part of 
the communication. 

CONCLUSIONS AND CONSIDERATIONS 
Lakoff & Johnson (1980, p 235.) provide an interesting 
insight into this form of communication in their 
statement: 

‘From the experientialist perspective, metaphor is a 
matter of the imaginative rationality. It permits an 
understanding of the experience in terms of another, 
creating coherence by virtue of imposing gestalts that 
are structured by natural dimensions of experience. New 
metaphors are capable of creating new understandings, 
and therefore new understandings, and therefore new 
realities. This should be obvious in the case of poetic 
metaphor, where language is the medium through which 
conceptual metaphors are created.’ 

Award-winning poet Judith Beveridge’s (2008, p. xiv) 
observation that ‘Poetry gives us a way of gaining a 
fuller sense of ourselves and others, a way of viewing 
the richness of experience, a way of discovering reality 
and identity anew… ’ makes a case for the way in 
which an appreciation for poetic language can enhance 
and experientially broaden the understanding and social 
dynamics amongst a multi-discipline design team. 

However, while we have presented the possibility of 
messages and communication exchanges being opened 
up and renewed through the use of poetic comparison, 
we also acknowledge that the use of metaphor and 
analogy may also distort or complicate a message when 
participants of design teams do not share the same 
interpretative frame for the associative language 
employed. When a person sending a message moves 
from a denotative to a connotative linguistic platform in 
an effort to be understood they are exponentially 
widening the subjective lens through which the message 
may be viewed. There is no guarantee that a more poetic 
re-figuring of an original message will result in greater 
clarity or comprehension. The accuracy of any message 
may in fact be unintentionally destabilised by the 
diversity and personal contexts of the group members 
involved. For example, cultural backgrounds, values, 
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beliefs, social status, gender, specialised knowledge and 
sexual orientation may inform the way in which any 
message may be (mis) interpreted. 

Rather than communication being perceived as a 
seamless transfer of information, ultimately the creation 
of shared comprehension is by necessity a dynamic, 
continuous and adaptive process where group members 
provide feedback and then pragmatically (or at times 
poetically) adjust or renew a message as a way of (re) 
negotiating and affecting a more precise understanding. 
This exchange may happen multiple times and alternate 
between denotative and connotative language in the 
refining process of the multi-disciplinary design team 
getting the ‘world’—that is their commercial project—
‘right.’ 

So to bring this all together, language used by designers 
takes many forms, from the purely technical to the 
abstract concepts of metaphor and analogy. From the 
analysis and thousands of design team interactions it is 
possible to see the type of language used and its 
effectiveness. What needs to be considered though is 
how effective forms of language are in stimulating 
creativity. The language forms of analogy and metaphor 
at fundamental to the poet for creating images in the 
mind and to take the reader to a place that normal 
narrative cannot. So the question needs to be asked, 
could designers utilise these forms of language to both 
create the stepping stones to achieving understanding 
but they may also stimulate more creative thinking. 

Should the enhancement of language skills be for the 
consideration of design educators and they design the 
curriculum of their students.  The place of graphic form 
has long held its place in the design curriculum, but the 
question must be asked, is there a place for the literary 
form of language? 
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ABSTRACT 

In our struggle to better understand and fa  cilitate 

design participation we have turned our attention 

to the novel genre of Postdramatic Theatre 

(Lehmann 2006). In particular, this paper explores 

the intersections between Postdramatic Theatre and 

Participatory Innovation (Buur & Mathews 2008). 

Two important themes have emerged from this 

research:  The theme of switching roles as a 

negotiation between directing, acting and 

watching; and the theme of losing control as a 

paradox of planning and improvising. To discuss 

how these concepts inform the process of 

participating, we report on theatrical experiments 

conducted with design students in their exploration 

of roles and interactions with objects.  

INTRODUCTION 
Throughout the last two decades experimental forms of 
blending theatre and design have offered powerful 
techniques towards innovative performances and 
products. In design, the widespread use of scenarios has 
demonstrated the value of acting out existing or 
imagined use situations to create and evaluate ideas for 
future products (Ehn & Sjogren 1991; Binder 1999).  

In Theatre and the Performing Arts, new types of 
physical props, objects and large scale constructions 
have been used as a medium to convey metaphorical 

meanings independent of the context of use (Lehmann 
2006; Carlson 1996). Technical development has also 
been manifested on the theatrical stage as audiovisual 
narration. In this path, video and sound design have 
been merged into productions to serve the overall 

dramaturgy and storyline as an equal or even heighten 
part of a performance (Carlson 1996). 

Although these and a number of other examples 
illustrate where Design and Theatre meet, in this paper 
we claim that a more fundamental relation can be drawn 
between them. We look at their tendency towards 
participation as a theme from which we see a 
meaningful research done to entwine. 

THEATRE AND DESIGN STRIVE TOWARDS 
PARTICIPATION 
In their own ways, Theatre and Design have developed 
principles of collaboration. In Figure 1 we compare how 
different approaches emphasise participation and 
polyphony in the creative processes.  

Industrial Design emerged in the mid 18th century from 
the Industrial Revolution changing how objects were 
conceived and produced. At that point Design as a 
practice was called for to allow producers to develop 
market-specific solutions in contrast to the standard 

 
   Figure 1.Both Theatre and Design develop formats of participation. 
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mass-produced objects. Just like industrial designers 
were lead to focus on niche markets based on their own 
‘expert knowledge’; the 19th century directors and artists 
in dramatic theatres would strive to create performances 
by staging dramatic literature to fulfil their artistic 
visions. 

In the early 20th century, the awareness of the value of 
non-expert interventions gave the concept of ‘audience’ 
a more active role. In Avant-Garde Theatre the target of 
performance developed towards engaging audience. 
However, rather than working in collaboration with 
participants towards a third common, artists would seek 
to shock and provoke actions (Carlson 1996). Both 
User-Centered Design (Norman & Draper 1986) and 
Avant-Garde Theatre (Carlson 1996; Lehmann 2006) 
were driven by designers and artists with techniques to 
grasp users/audience perspectives and provide them 
with polished creations. 

The active participation of users in Design has historical 
roots in Participatory Design (Schuler & Namioka 
1991), later expanded to Participatory Innovation (Buur 
& Mathews 2008). Participation is seen as a means to 
ensure that products and innovations emerge from the 
collective intelligence of all stakeholders. 

Many varying theatrical forms of participation have 
been introduced in the 20th century. Besides 
Postdramatic forms, the notion of Participatory Theatre 
is historically attached to the Drama Education and 
Theatre In Education (Heathcote 1984; Jackson 1980; 
Rifkin 2010). Theatre activities become participatory to 
the extent that the leadership and facilitation of the 
activity is given to the members of the participating 
group. Another way to understand participation in 
Theatre comes from the Boalian approach Theatre of the 
Oppressed (Boal 1995). It has given Participatory 
Theatre the overt purpose to remove the “fourth wall” 
which Dramatic Theatre maintains between the 
audience and the actors on the stage (Rifkin 2010; Boal 
1995; Sloman 2011). 

POSTDRAMATIC THEATRE 
Lehmann (2006) suggests the concept of Postdramatic 
Theatre to describe a particular genre of theatre in 
which the audience is given shared ownership of the 
situational, real-time performance event. Improvisation 
is essential in enabling Theatre to develop into 
momentary, non-textual and collaborative forms 
(Lehmann 2006).  

Postdramatic Theatre breaks free of the limitations of 
Dramatic Theatre, such as time structure, plot and 
dramatic form, engaging the audience in a 
presentational form. With a multitude of impressions, it 
calls for active interpretation and collaborative sense 
making. Though operating in a collaborative way, it still 
acknowledges the individual meaning-making. The 
performance is considered an extended process – the 
discussion starts before and continues after the 
happening itself. (Carlson 1996; Lehmann 2006). 

Table 1 compares the main characteristics of Dramatic 
and Postdramatic Theatre. While Dramatic Theatre rests 
in the Aristotelian form of storytelling with a fictional 
world, plot, archetypal characters, an escalating conflict 
and a moment of catharsis. Whereas Postdramatic 
Theatre may operate without pre-set limitations. 

A POSTDRAMATIC PERFORMANCE BY 
DESIGN STUDENTS 
This paper draws on the practical work of an intensive 
two-week seminar on “Object Theatre in Design”, 
organised by the authors with 16 graduate design 
students. This exploratory project focused on how 
formats known from theatre can support designers in 
understanding product interactions and ultimately to 
design new forms of interaction. The graduates were 
split into four teams and each assigned an existing 
product to re-design: an electronic door sign, a projector 
remote control, a student desk lamp and a coffee 
vending machine – all products that featured 
prominently in a new university building.  

The project work was guided through four 
perspectives:  Agency, People, Space, and Movements. 
By applying these perspectives to the products, we 
hoped the teams would develop a strong view to social 
and contextual interactions. Following each of four 
theatrical workshops, the teams were encouraged to 
produce a 90-second unedited video to document their 
experiments.  The final assignment was the creation of a 

 

From Dramatic Theatre To Postdramatic Theatre 

Artist-based theatre piece Collaborative social happening 

Dramatic narration, conflict 
Multi-form narration, lacking 
conflict 

Representational, in fiction Presentational, real-time 
Passive audience,  watching Active participants, experiencing 

Text-based,  scripted 
Can take starting point from 
anything 

Rehearsed, repetitive Improvisatory, unique event 
 

Table 1. Stylistic differences between the Dramatic and the 
Postdramatic Theatre. 

 
Figure 2. The performance “Life of objects - in four acts” engaged 
participants to interact with novel design concepts. 
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Postdramatic Performance (see Figure 2), which would 
present the redesigned product ideas through a theatrical 
approach, and engage an external audience in making 
sense of the performance as well as directly influencing 
it. The graduates named the performance “Life of 
Objects - in four acts” in which each of the teams acted 
out their specific product functionalities and interactions 
in different explorative ways. The performance was 
improvised together with the audience – a mix of other 
students, researchers and administrative staff from the 
university. Participants experienced the new design 
concepts through a live performance.  

PARTICIPATION AS SWITCHING ROLES 
AND LOSING CONTROL 
The case study leads us to reflect on two crucial aspects 
of participation that seems to relate to both Design and 
Theatre. By analysing video recordings from the final 
performance, we found verification for moments that we 
have categorized under two themes: switching roles and 
losing control. 

SWITCHING ROLES - NEGOTIATION BETWEEN 
DIRECTING, ACTING AND WATCHING 
While the students had agreed upon positions and roles 
to be taken before the performance, an organic 
negotiation of relations seemed to be going on in the 
background of the performances. These occurrences, 
often unnoticed or taken for granted, become part of 
what we believe constitutes the essential process of 
designing and performing Postdramatic Theatre. We 
illustrate these organic role changes in Figure 3: People 
in the “Life of Object” performance seemed to switch 
between the three roles Directing, Acting and Watching. 
These roles contribute on different levels of actions 
(decision making) and reactions (influencing the 
performance).  

We noticed that the initial roles started rapidly to diffuse 
and change, once the performance started. For instance, 
from the design students of “Act I – Outgoing Coffee”, 
a human sized coffee machine, Figure 3. Three 
members of the student group were placed inside a 
massive cardboard construction representing a coffee 
machine. They acted out the functionalities and voice of 

the machine. The coffee machine served real coffee to 
participants if they would perform the tasks set by the 
machine.  

In the beginning of the act the roles were quite clear: the 
design students were directing and taking control over 
the decisions that took the performance forward. One of 
the directing team members, “student-actor” in Figure 3, 
started the performance by asking people to gather 
together. He continued by introducing the “coffee 
machine”. Right after this, the “student-actor” withdrew 
and passed the directing role to the students performing 
as the “coffee machine”, who in turn began to give tasks 
to participants. The trajectory of an audience member is 
illustrated in Figure 3 as “Participant B”. Their role 
switched from watching to acting each time he or she 
wanted to have coffee, and accepted the instructions 
given by the “coffee machine”.  

At times participants started to affect the course of the 
performance by posing questions to the “coffee 
machine”. This action changed the position of the 
participant to a directing role, illustrated with the line 
“Participant A” in Figure 3. We observed one situation 
where a participant questioned the gender of the low-
pitched voiced machine after “milking” the machine in 
order to get milk for her coffee. The student acting the 
voice of the “coffee machine” reacted to the question by 
answering with a high-pitched voice, which had an 
impact on the course of the performance and lifted the 
participant to the role of director.  

In one extreme we can say that Postdramatic Theatre 
obviates the separation of roles between the director, 
actor and participant. Their roles might be constantly 
changing in the performance according to the decisions 
taken and (re)actions that each decision generates. 

LOSING CONTROL - PARADOX OF PLANNING AND 
IMPROVISING 
Theatre practices have much to say about the 
paradoxical relations between planning and 
improvising. Performances can move forward with 
various levels of rigidity in their structures, while 
allowing the emergence of the un-planned. The element 
of improvisation enables interventions from the 
audience. It thereby benefits from particularities of the 
surroundings.  

While most designers acknowledge the value of 
improvising, many struggle to establish a fruitful 
balance between creating fixed structures and changing 
plans on the go. In a playful loop of actions and 
reactions the notion of temporality calls for a practice-
based skill from designers: to be responsive and accept 
the possibility of losing control in the present moment.  

We saw an example of this in “Act IV – Social 
Engaging Projector” in which the directing student 
group performed their concept of a hologram projector 
system. During the dress rehearsal a participant 
suggested a functionality that had not been thought of 
previously in the design discussions. Through a very 

 
Figure 3. Switching roles in the final performance Act I. 
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simple question, “Can I scan this document with the 
projector?”, a request for a collaborative act of 
improvisation was made. Because this possibility had 
not been discussed in advance the act of improvising 
was inevitable. While the answer “no” would have 
landed in a safer position, the “yes” required the 
projector (played by a student) to react accordingly and 
so a chain of improvisation was triggered. 

While breaking away to improvise, one strives against 
the wish to control a particular situation. The awareness 
of one’s desire for control constricts the ability to 
improvise as outcomes are uncertain and the risk of 
failure increases. 

Whilst the means of losing control in processes of 
performing and designing is enabled by the action of 
switching roles, a hierarchical allowance of shifting 
roles is highly dependent on a loss of control. We 
ultimately argue that these emerging themes touch 
crucial aspects for the practice of design participation. 
At the same time, we acknowledge that experiments of 
the kind presented here are not limited to or by them.  

CONCLUSION  
In this paper we argue that Theatre and Design can learn 
from each other beyond the trade of methods often 
highlighted in the literature. There is an ongoing process 
of shifting the perception of Theatre from entertainment 
and drama to applied forms of expression; and we 
believe design has a stake on this move. We see the 
notion of participation, which shapes and is also shaped 
by this process, as an element that holds strings of 
actions to enhance a mutual relationship of learning. 
The ability to master forms of participation seems to 
intersect with an ability to facilitate and move 
seamlessly between different roles and levels of control.  

Switching roles between directing, acting and watching 
seems to have a profound influence on how a 
Postdramatic Performance – and how design decisions – 
unfold. Losing control is a fundamental precondition for 
improvisation, enabling participation and creativity in 
Theatre and Design. 

As for next steps into this research, we have recently 
established a Theatre Lab integrated within a design 
department of the university in which we can develop 
student activities in parallel with research projects.   
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ABSTRACT 

This paper discusses the findings of an empirical 
study and an action research on factors that 
influence and drive multidisciplinary 
collaboration. The research was carried out 
during projects using a fast-paced collaborative 
innovation approach in one of the largest 
electronics firms in the world. In such context, 
collaboration poses multiple challenges to the 
successful project outcome. Therefore, the main 
research problem was: what factors aid 
collaboration in this context. As a result, a 
framework of factors that influences and drives 
it was devised. Based on the framework, an 
application that helps facilitators to deal with its 
challenges was designed. While initially the 
focus was on the entire course of a project,	  
during the action research the emphasis shifted 
to factors that influence the initial stages of team 
development: ‘clarity’, ‘trust’, ‘conflict’ and 
‘personal values’. These factors can build a solid 
base for optimal multidisciplinary collaboration.  
Together with the rest of the framework they can 
provide the facilitator with a structure and 
awareness of how to optimize the collaboration 
in the context of the approach. 

INTRODUCTION 

Nowadays innovation is often about the embodiment 
of ideas, values and beliefs created with a 
multidisciplinary approach (Zelenko & Felton, 2013). 
The collaborative practice usually poses challenges to 
individuals who must work together but have 
different goals and values (Holland et al., 2007).   

In this paper we have studied one of the largest 
electronics companies in the world.  Focused in the 
areas of healthcare, consumer lifestyle and lighting, 
this firm uses multidisciplinary collaboration in its 
daily practice. Specifically difficult are the projects 
using fast-paced collaborative innovation approach. 
Developed and facilitated by the design department 
of the firm, these projects are carried out in multiple 
iterative loops of a day to a week. Prototypes and 
value propositions are created early in the New 
Product Development (NPD) process. The major 
challenge is the collaboration between people with 
diverse cultural and professional backgrounds 
coming from within and outside the firm. Usually 
participants have never worked together and come 
with pre-fixed ideas of how the project is supposed to 
go. The main research problem was: what factors aid 
collaboration in this context.  

An empirical and an action research were carried out. 
The aim of the empirical research was to uncover the 
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critical factors that influence and drive 
multidisciplinary collaboration in projects using this 
approach. Based on the research results, an action 
research was carried out and different solutions that 
can help facilitators of such projects to increase the 
chances of a successful project outcome were 
designed.   

LITERATURE AND THEORY  

The question guiding the literature review was: ‘what 
are the factors that influence and drive 
multidisciplinary collaboration?’. Many examples 
and success formulas can be found in the literature. 
Some studies point at external factors for the team 
like professionally stimulating and challenging work 
environments (Wallgren, 2011; Thamhain, 2012); 
opportunity for accomplishments and recognition 
(Parker, 2003; Webber, 2002; Pierce, Kostova, & 
Dirks, 2001); clearly defined authority relations 
(Thamhain, 2012; Hackman, 2002; McDonough III, 
2000); maturity of the project team (Hackman, 2002); 
and project visibility and popularity (Thamhain, 
2012). 

Others focus on internal team factors. Establishing 
clear team goals, tasks, purpose, mission, plans, core 
norms of behavior and communication are frequently 
mentioned factors (Campany, Dubinsky, & Druskat, 
2007; Thamhain, 2012; Beckhard, 1972; Kets De 
Vries, 1997; Duygulu & Çıraklar, 2009; Hackman, 
2002). Job skills and expertise of the team members 
appropriate for the project work are also important 
(Webber, 2002; Levine & Moreland, 1990). Team 
members who have worked successfully together in 
the past should also be considered (Webber, 2002) as 
well as the overall directions and team leadership 
(Hackman, 2002; Lencioni, 2002; Harvard Business 
School, 2007). Last but not least, several studies have 
demonstrated the role of the interpersonal trust, 
respect, and credibility among team members and 
their leaders as a moderator of effective teams and 
successful projects (Burke et al, 2007; Dirks, 1999; 
Dayan & Di Benedetto, 2010; Kets De Vries, 1997).  

In addition, the collaboration is influenced by team 
members’ personal networks and integrity (Ancona, 
Bresman, & Caldwell, 2009; Steinfort & Walker, 
2007), sufficient time to map the expertise of others 
(Ancona, Bresman, & Caldwell, 2009) and personal 
values (Brannen & Salk, 2000; Leung, Bhagat, 
Buchan, Erez, & Gibson, 2005).  

Barriers that hinder team collaboration such as 
unresolved conflict (Kets De Vries, 1997; Buur & 
Larsen, 2010; Clarke 1991; Jehn & Marnix, 2001), 

groupthink (Janis, 1972), self-censorship, (Kets De 
Vries, 1997) and differences in language and jargon 
(O'Daniel & Rosenstein, 2008) have to be taken into 
consideration, too.    

The literature review helped in defining a solid base 
of factors to look for during the empirical study. It 
also provided better understanding of the different 
influences on team dynamics in similar to the 
researched contexts.  

DATA AND METHODS  

The results collected during the literature review 
contributed to making the research question more 
specific: ‘what are the critical success factors for 
creating optimal conditions for multidisciplinary 
collaboration during fast-paced collaborative projects 
in the researched firm?’. A participatory action 
research and 12 retrospective interviews were 
conducted, carried out mainly with participants and 
facilitators of the observed projects. The participatory 
action research was applied with the means of fly on 
the wall and participant observations (Blessing & 
Chakrabarti, 2009) within 4 collaborative projects. 
All of them used the collaborative approach, had 
different duration, stage of development and 
facilitators.   

The results were collected in daily journal entries and 
detailed transcriptions of each interview. The initially 
gained insights were clarified and confirmed by the 
subsequent interviews and observations as well as by 
further in-depth literature study. 

This was followed by an action research that 
narrowed down the scope to the critical factors that 
influence the initial stages of team development. It 
was carried out while developing different design 
concepts that solve the uncovered during the 
empirical study problems.  

EVALUATION OF DATA   

Standard qualitative data analysis methods such as 
content analysis, color coding and affinity 
diagraming (Martin & Hanington, 2012) were 
employed. In order to evaluate and summarize the 
collected data, they were complemented by both 
inductive and deductive clustering. 

A general structure and direction for the field 
investigation were provided by the literature review. 
After that the data from the carried out observations 
and interviews were collected and analyzed. This 
helped in uncovering common patterns. Then clusters 
for each method were defined, consisting of quotes in 
order to provide a sufficient level of context and 
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depth. Each quote was later on simplified and 
summarized in a short phrase. The data were further 
analyzed with the use of multiple mind maps in order 
to achieve mutual dependency and consistency.  

RESULTS  

All of the uncovered factors from the literature 
review and the empirical study were placed together 
in a framework. Categorized in five different clusters 
– ‘Before’, ‘During’, ‘After’, ‘Barriers’ and 
‘Context’, it served as a starting point in the design of 
a solution. The framework can be found in the 
Appendix. 

Figure 1: Part of the factors from the empirical study 

Based on the framework and a brainstorm session 
with several stakeholders, two design concepts were 
developed. Both of them are aimed at helping current 
and future facilitators of the approach to deal with the 
challenges multidisciplinary collaboration imposes. 
They also outline and explain the framework. The 
first one is a corner dedicated to the approach. There 
the values and beliefs behind it are showcased. The 
concept also provides a physical space where 
facilitators can sit together and discuss the approach. 
The second one is a sketch book that explains the 
approach and the uncovered factors.  An interactive 
element was added as well by using augmented 
reality. Both of the concepts are paired with an app 
giving an access to a database of methods. The 
methods are aimed at guiding facilitators handling the 
challenges of collaboration. To do that, they deal 

with the ‘Before’, ‘During’ and ‘After’ stages of a 
project. They also help the facilitators to cope with 
the projects’ ‘Barriers’ and ‘Context’.   

The sketch book was selected as a final concept. The 
choice was based on the input of different 
stakeholders from the design department of the firm 
and several evaluation matrices. The book is divided 
in three main sections. ‘Why’ explains the values and 
beliefs behind the approach. ‘What’ discusses case 
studies and ‘How’ provides guidelines on how 
optimal conditions for collaboration are created. The 
book also serves as a branding guideline of the 
approach. In the accompanying app facilitators can 
search for methods while preparing the project. The 
app helps them to envision and solve problems and 
nudges them to add the successful methods 
afterwards. The main idea, however, is to encourage 
facilitators to share their experience and learn from 
each other. Ultimately, it leads to building a 
community around the approach.  

Now our question was, would this concept help in 
dealing with the challenges multidisciplinary 
collaboration poses on the successful outcome of a 
project. Would facilitators use it, was another 
important question. To answer that, the concept was 
tested with facilitators who have different levels of 
experience with the approach. They were given the 

prototype and were walked through its features. They 

Before During After Barriers Context 

Clear 
hypothes
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results  
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level of 
thinking  
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Figure 2: Facilitator’s personal profile	  
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were also asked to perform certain tasks such as 
adding a method and searching for one. Afterwards 
interviews were carried out.  

The initial feedback was positive and various 
suggestions were made. However, all facilitators said 
that they will probably not use the book more than 
once and the augmented reality is not a crucial 
feature. They also pointed out that they are mostly 
interested in giving a good start of a project. They 
consider this to be the most difficult part.  

As a result, the concept was simplified and only the 
app was further developed. Some of the screens can 
be found in the Appendix. The app still provides 
facilitators with a medium where they can share their 
experience, add and review methods and learn from 
each other. It also gives them an option to create a 
personal profile. There they can publish case studies 
and discuss them with other facilitators. The app 
informs the facilitators about all of the uncovered 
factors, but pays attention to the ones that help with 
the initial stages of team development. To do that it 
gives each facilitator daily tips. The daily tips are 
also used to communicate the values and beliefs 
behind the approach.   

In order to uncover factors that can help in creating a 
solid base for a successful collaboration, an in-depth 
literature study on factors that influence the initial 
stages of a multidisciplinary collaboration was 
carried out. The uncovered factors were cross-
referenced with the collected observation notes and 
the transcribed interviews. As a result, four factors 
emerged. The first one is ‘clarity’ of expectations, 
communication and team goals. ‘Clarity’ can 
stimulate better cooperation and ensures team 
members’ confidence in the direction of the project 
(Dewald, 2002). The second factor is ‘trust’, seen as 
a moderator of effective teams and successful 
projects (Burke et al, 2007; Dirks, 1999; Dayan & Di 
Benedetto, 2010). ‘Conflict’ should also be 
considered as it is better to have “conflict openness 
norms” than no conflicts (Jehn, 1995). Conflict is 
also likely to have a role in decision making points 
where problems or concerns need to be 
communicated by team members (Lovelace et al., 
2001). Last but not least, attention has to be paid to 
the ‘personal values’, the bridge between the other 
three factors, as they define attitudes and norms that 
guide team members’ behavior (Kets De Vries, 
1997). Furthermore, teams with shared values benefit 
from less conflict (Gibson & Earley, 2002; McGrath 
et al., 1995) and improved team performance 
(Kirkman & Shapiro, 2005; Klein et al., 2011). 

CLARITY  

“…It’s like building a house and everyone brings piece so 
you have to have a clear idea of how you contribute” 

 “Never enter a project without knowing what is in scope 
and what is out of it: are we going to think about potatoes 
and bananas or only bananas” 

 “It will be nice to point out: you should do that, you should 
do that rather than: “think about it yourself and tell me 
what you have done so far” 

During the empirical study ‘clarity’ was the most 
frequently discussed and observed reason for both the 
success of a workshop and its failure.  

For instance, in one of the observed workshops the 
level of initial obscurity was so high that it eventually 
led to the workshop’s failure. Four designers with 
different areas of expertise and on different levels of 
the hierarchy were invited as an addition to an 
already existing technical development team. They 
had never worked together before and no one knew 
what the others are good at. None of the designers 
was aware of what the goal of their participation was. 
Nobody knew what exactly they were supposed to 
deliver, either. The facilitator repeatedly tried to 
come up with a clear task, but this only led to more 
confusion. In the end their work was not used further 
in the project.  

“…it was confusing and also I think that it would be nice 
to, you know, specify what my role exactly is…. so there 
could be a clear way to work together with the other 
people.” 

 

TRUST  

“If I should rate the factors that determine good 
collaboration, trust would be the most important one”  

“…but actually the group should trust each other – the only 
thing I can do as a facilitator is help them trust each other.” 

“I can say that building trust starts with “are you 
trustworthy or not” or at least, can you give somebody the 
feeling that you are.” 

“…and maybe you can be careful with inviting people that 
you know beforehand are unpredictable. And unpredictable 
behavior is associated with no trust.” 

The importance of trust was mentioned by almost all 
of the interviewees and its presence or lack was 
observed in every workshop.  

One of them was quite unusual as people ended up 
volunteering to contribute their free time to work on 
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it. The project was later in its development process 
and the team dynamics were in a more matured 
phase. The majority of the members were Dutch and 
although they work for different departments, most of 
them hold a degree in a design discipline. There was 
mutual trust between the members. They have known 
each other for a long time and therefore, there were 
no obstacles for clear communication. When one of 
the designers unexpectedly brought numerous 
materials and proposed to turn the sketches into 
tangible models, the facilitator and the team went 
along without hesitation.  

CONFLICT 

“So the morning session was full of discussions whether we 
have to do this or not and after we couldn’t find a solution,  
the facilitator, I think, and some key business owners 
decided that this is not the right way we wanted to do it, so 
they stopped it.”  

 “I once had to work with a person that was truly horrible – 
he always knew better than everybody else and we always 
had to do what he wanted – he used his higher status every 
time... I personally know about colleagues that moved to 
the other hemisphere in order not to work with him” 

During the participatory research two forms of 
conflict were observed: process and task conflict 
(Jehn, 2001). Strong process conflict was observed in 
only one of the workshops.  The conflict arose after a 
team of 20 people was divided in three professionally 
homogenous groups. Each of the teams, except the 
design one, has been given a clear explanation of 
what was expected from them. During the second day 
of the workshop, the facilitator tried to clarify the 
designers’ tasks.  While doing this, new requirements 
for the other two teams came up. As a result, a 
conflict between one of the teams and the facilitator 
arose. This was followed by a conflict between the 
facilitator and one of the designers. The facilitator 
tried to resolve the conflicts as quickly as possible by 
giving the design team a new task. In the end, there 
was frustration among the designers as they delivered 
something that was not used during the final user 
testing.  

Task conflict was observed in a two-day workshop. 
On the second day, a new person joined the team as a 
substitute of one of the members. He was not 
completely aware of the scope of the project and kept 
proposing things that were different than the already 
defined direction. This led to a mild conflict between 
him and the business owner. The facilitator and the 
project lead immediately reacted trying to explain the 
scope of the project but also to hear out the new-

comer’s ideas. This led to new ideas, proving to be 
beneficial to the team performance.  

PERSONAL VALUES 

“… you know, we have different cultures so sometimes 
their attitude might be quite rude for me. But I won’t say 
anything directly, I’ll just keep it in my mind and for 
example, I will listen carefully what they have to say and 
agree, not really object”  

“…so if he is very good at doing that thing, we have to ask 
him to do that thing rather than something he is not really 
interested in.” 

“… For the designer, the asset is fun, always fun – that’s a 
good starting point …” 

“The business person looks at different things than the 
engineer, frames it differently, tells it differently, and it 
helps if the facilitator does something to make people 
aware of that.” 

“…because in design, empathy, building empathy is key 
design competence that we always use, we are well-
equipped to be… to take the role of the bridge between all 
the different teams.” 

The previously discussed workshop where task 
conflict occurred was interesting in another way. The 
differences in the communication styles and values of 
some members were easily noticeable there.  

During the first day the team dynamics were smooth 
as the team members were carefully selected before 
the workshop. They were involved in the topic 
directly or indirectly for a long time. Therefore they 
all wanted to look at it from a positive point of view. 
Furthermore, they all had experiences with similar 
workshops and most of them were Dutch. In addition, 
the workshop’s goal was communicated regularly 
before and during the workshop. 

When the new team member from the research 
department of the firm joined, the difference between 
his and the business owner’s communication style 
was obvious. While the business owner looked at the 
big picture, the new-comer was talking about the 
details. This led to a minor task conflict. However, 
the facilitator and the project lead, together with the 
entire team, immediately addressed the problem and 
tried to find a solution.  

 “…we carefully selected the participants rather than bring 
everyone, which means that they have clear goals and clear 
purpose to participate in the workshop and that’s very 
helpful to lead them and facilitate them because they all 
have very clear vision” 
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DISCUSSION  

The obstacles and challenges connected with 
multidisciplinary collaboration are well studied and 
documented in the literature. During such 
collaborative projects, however, these issues become 
more specific and the facilitators need guidance to 
deal with them. Although, the initially derived 
framework can provide such guidance, attention has 
to be paid to the above mentioned factors. They are 
tightly connected to the first two stages of team 
development (Tuckman, 1965) and can provide a 
solid base for successful project outcome.  

During the stage of forming, groups initially concern 
themselves with identifying the boundaries of the 
task and the approach to be used in dealing with it. 
The importance of clarity here is crucial as its lack 
can prevent the team from accomplishing the task at 
hand (Eckert et al., 2003). 

The second phase, storming, is characterized by 
conflict and polarization around interpersonal issues. 
Only by dealing with the conflict the team can 
continue to work successfully together. Furthermore, 
the existence of interpersonal trust provides the 
foundation for unfiltered debates (Lencioni, 2002) 
and therefore the easier and faster resolution of each 
conflict.  

In addition, the team performance is directly 
influenced by the personal values of each team 
member (Bergema et al., 2011, Kets de Vries, 1997). 
They are the ones to provide the foundation for 
building trust, a common goal and organized 
processes in relatively early stages of team 
interaction (Adair et al., 2013)  

Although the participatory research lacks diversity 
due to its short time span, constant reflection and 
cross-reference between the different methods was 
used. Furthermore, all of the observed projects were 
at different stages of development. This allowed a 
broader overview of the possible influences. It also 
created better understanding of the processes that 
might occur during such projects. In addition, some 
of the facilitators were interviewed twice in order to 
clarify the raised concerns and reach deeper level of 
understanding. 

CONCLUSION 

The initially derived framework can provide 
guidance how to deal with the challenges 
multidisciplinary collaboration imposes, but it is 
rather complex. Focusing on the four main factors 
‘clarity’, ‘trust’, ‘conflict’ and ‘personal values’ will 

be more pragmatic. They have influence on the initial 
stages of team development and therefore, they offer 
the facilitators a clear and apprehensible way of 
creating a solid base for optimal multidisciplinary 
collaboration.  

However, further in-depth investigation of the 
significance of each of the four factors in this and 
other similar contexts is necessary. Conditions for 
developing interpersonal trust, dealing with conflicts 
and utilization of personal values should be 
researched as well. Furthermore, other factors that 
can aid the creation of a solid base of a project should 
be explored.  

In conclusion, these results have direct implication on 
the way fast-paced collaborative projects in the 
researched firm are facilitated. They show a positive 
effect. Therefore they might be valuable to other fast-
paced innovation approaches with similar context.  
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ABSTRACT 

‘Design Thinking’ is many things to many people. 

This is so among those broadly within the ‘design 

community’; there is even more variety among 

people in organisations that are taking on design as 

a means towards innovation and/or organisational 

development. Two trends – towards doing design 

‘in-house’, and towards design of environments 

and organisations over and above products and 

services – are testing the limits of what the work of 

design thinking is and can achieve. Traditions of 

theatre-making may give a perspective that resolve 

some of the tensions in design and can offer new 

possibilities for organisations seeking to create a 

future collaboratively.  

THE ZENITH OF DESIGN THINKING 
Design in organisations is at a high water mark. Robert 
Fabricant outlines some dynamics of the (largely 
American) design industry, including the industry 
consolidation taking place as large corporates take on 
increasing numbers of design graduates and even whole 
design firms (Fabricant 2014). He reports on rumours 
"that IBM offered a job to every single CMU grad this 
year in the interaction design program". Pioneering user 
experience consultancy Adaptive Path recently closed as 
an independent consulting firm to become a part of 
Capital One (Garrett 2014). And Johnson and Johnson, 
Pepsico and Philips Electronics NV have all recently 
established the position of Chief Design Officer. This 
evolution in both business organisations and in the 
design community poses some fundamental questions 
about the possibilities and limits of design as an activity 
and approach to organisational situations. 

This paper seeks to explore those limits by highlighting 
some fundamental contours of ‘design’ as an activity, 
and how they interact with the evolution of what has 
become known as ‘design thinking’ in enterprises and 
organisations. Then, by placing some traditions of 
theatre-making alongside, it asks what alternative 
possibilities might be available through this way of 
‘doing’ organisational evolution.  

AMBITIONS OF (AND FOR) THE DESIGN 
PROJECT 
It is difficult to pin down design, or the set of ideas and 
practices of 'design thinking'. The terms and approaches 
have many histories, from academic reflection - for 
example Simon in design as a method of thinking 
(1996), Rittel And Webber's in the role of professions 
confronting ‘wicked problems’  (1972) and Buchanan in 
bringing design thinking explicitly to this genre of 
problems (1992) - to public planning practice - for 
example in the 'Scandinavian Approach' to participatory 
design (Gregory, 2003). There is a proliferation of 
methods and heuristics - many collections of principles 
are posted online: Keith (2011) lists a range from 
personal principles to hardware design, centred on the 
field of software design, while Meetod (2013) lists 68 
(and growing) sets for user experience.  

This is a field of theory and practice that is far from 
fixed. Nonetheless it maintains a loose sense of 
coherence around maxims like 'user participation', 
‘usefulness’, ‘usability’, ‘aesthetic beauty’ and so on. 
Proposing any such terms as the centre of design 
thinking would be contentious, but the terms of that 
contention would most likely allow participants to 
conduct conversation around a shared topic. 

And while there may be some coherence among what 
might be termed 'design thinking industry professionals', 
there is little such alignment among organisations at 
large. There, design thinking often sits as a term among 
many instrumentalities, like (for this fashion season of 
2015) Six Sigma, Lean and Agile Development. That is, 
it is a means to an end - often a business end. In this 
way of thinking, the intricacies and inner workings of 
the field are less interesting than the results it promises. 
Often it is thought of as a 'method' or a 'methodology' 
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by which it is hoped to create more value for the 
organisation, or in the case of not-for-profits or 
governmental agencies, to increase the received value of 
services. Managers, without a background in the many 
shades of design thinking, simply want a way to create 
better results. 

Thus there are these two communities for whom 'design 
thinking' serves as a 'boundary object' - a terminology 
that is shared, but with quite different associations and 
ends in mind. In this context, two trends observable in 
history of design over the last 15 years or so pose 
interesting questions for the limits of design thinking for 
organisations. One comes from the tendency of 
organisations to try to reduce costs and maximise their 
use of capital; the other comes from the appetite of the 
design 'industry'.  

First, there is the tendency to bring design capability 
within the organisation. Design thinking, in its various 
flavours, came to maturity as a consulting offering, seen 
in the rise of firms like IDEO, Adaptive Path and many 
others. But, partly as a result of success in engagements, 
partly because of the structure of consulting fees, 
organisations have been bringing design 'in-house', 
through hiring individuals, acquiring whole 
organisations or educating their own people. This is by 
no means a straightforward path. Brown and Wyatt 
highlight some of the impediments that enterprises face 
in embracing design thinking, ranging from low uptake 
in the organisation, to resistance of a human centered 
approach, to simply fear of failure (Brown & Wyatt 
2010). Howard illustrates some of the difficulties of 
introducing design thinking to a strongly analytical 
culture, emphasising that the main issues arise not at the 
level of conceptual understanding, or even of value and 
belief in the approach, but in the messiness of practice 
(Howard 2012). Regardless, the effort continues, and, 
with design thinking 'cultures' developing in large 
organisations, it may meet with a measure of success. 

The other trend comes from within the field of design 
practice, and it is useful to borrow a schema from 
Richard Buchanan to consider it. Buchanan (2001) 
conceives of four 'orders of design': design of symbols, 
of things, of action and of thought. In broad terms these 
are exemplified, respectively in Graphic Design, 
Industrial Design, Interaction Design and 
Environmental Design. Over the last decade or so, 
design firms have been exhibiting a greater appetite to 
work within organisations beyond the design of objects 
and services, in the design of elements like business 
models and strategy. A firm like IDEO, from making its 
mark in the innovative design of objects, now puts 
notions like organisational design and business design at 
the centre of its work (IDEO 2015). 

Something interesting occurs at the intersection of these 
trends. Where organisations are aiming to own more of 
the design process, and where the scope of design is the 
organisation itself, some of the limits of design 
language are tested, notably the notions of an 'object of 

design', a 'designing agent' and the 'prototype'. While 
these may appear to be abstract objects, it also poses an 
embodied question: how does a group of people move 
into the future that is substantially different from the 
present with a sense of coherence as a community? 

FUNDAMENTAL CONTOURS OF DESIGN 

To tease out the issues a little, let us consider some of 
these fundamental contours of the project of design 
thinking. First is the notion of an 'object of design'. This 
is an idea treated explicitly by Buchanan (Buchanan 
2001), but implicit in much of design thinking literature. 
Buchanan aligns 'symbols', 'things', 'action' and 'thought' 
as the objects of design in his four orders. This, as 
Segelström points out, moves design from 'being 
decorative to become a perspective on solving complex 
problems' (Segelström 2010). While this notion of an 
'object of design', where the object may by a thought or 
an action, quite apart from a physical thing, is useful in 
broadening the scope of design activity, it cements in 
place one of the basic lineaments in the structure of 
design thinking - that the thing designed is structurally 
an 'object' in relation to the designing agent. I design 
something that is not me, the designer. As such, while I 
may be designing a business model, I am in many 
respects very like a potter throwing a vase - the outcome 
of my work stands separate from the one who designed 
it. This is not problematic in itself, but it becomes so 
when design becomes a part of organisational practice, 
because there it amplifies a tendency of practitioners of 
organisational strategy and development who often 
work as if they 'could survey the patterning of 
relationship from outside the process of relating' (Shaw 
2002). That is, it amplifies the tendency to see the work 
of strategy, organisational development and the like as 
something quite apart from the activity of those working 
on them, as if there is no political involvement involved 
in what is created and how it 'implemented'.  

Another tendency inherent this conception of an object 
of design is to think of the thing to be created as coming 
into the world 'fully formed' as it were. Of course, 
within the design vocabulary there is the concept of a 
'prototype', but in that language itself is the demarkation 
of the 'false start' from the ideal object. The conception 
of a prototype is (arguably) well and good in the domain 
of object design - the potter can smash a faulty attempt 
at a new design with little loss to the world. Even in the 
domain of service design, the prototype can work to an 
extent - in simple situations, one could imagine creating 
a service centre in rough materials, with willing 
participants to test the way this enables interactions - 
this is commonplace in design projects. But in the 
domain of environments there is no such luxury - there 
is nothing to work on in strategy or organisational 
design that is 'outside' of the real, operating system: any 
'first attempts' (prototypes) become an irreversible part 
of the unfolding history of the organisation.  

Design can doubtless overcome this kind of challenge to 
its limits and possibilities. It is a field still in formation, 
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and is discovering its language even as it adapts 
pragmatically to new challenges and new scopes of 
work. Maybe a prototype, when in the context of 
strategy design, has properties quite different from 
prototypes as we have known them. But really, if you 
follow that logic, if the label 'prototype' becomes more 
and more metaphorical, more and more a connotation 
rather than a denotation, why call it a prototype at all? 
Why not give it some other term, closer to the actual 
work taking place? And this taken to its conclusion, 
why call it 'design'? Why not something more like 
'working our way to what we will do next'? 

As will be explored below, the field of theatre practice 
may have more useful ways of naming this kind of 
‘performing our way into the future’.  

THE CASE OF PIPES CO 

These questions were raised in the case of a consulting 
project: the two main entities were a medium sized 
organisation, and a small consulting firm drawing many 
of its methods from the field of design. In the spirit of a 
theatrical approach and to get a sense of the context, let 
us look through the cast of characters. 

Pipes Co 

- Board, under a new chair 
- CEO  
- CFO 
- Commercial Manager 
- People and Culture 
- GM Paint Products 

Unfilled roles, to be staffed in coming months 

- Executive, Supply Chain 
- Executive, Supply Chain 
- Executive, Customer Experience and 

Innovation 

Second Road Consulting 

A team of four or five, the author included.  

 

Pipes Co - a mid level public company, employing 
about 1500 people. Its business is the supply of goods to 
retailers and other distribution channels. Let's say for 
this story that their stock in trade is house paint, 
painting accessories, plasterboard and various tools. The 
company is structured as two divisions: Paint Products 
and General Building.  

Pipes Co was a family owned company for much of its 
history. It made various acquisitions of other companies 
that seemed to be good value at the time. However, 
apart from being in the same general sector of the 
economy, the various companies acquired had little in 
common, and the parent company was more of a 
diversified holding company than a single business with 
a unified business model. 

About a decade ago, Pipes Co became a publicly listed 
company, and its board became more active in the 
direction of the company as a whole.  

For many years leading up to our current scenes, Pipes 
Co had maintained a small head office. Divisions ran 
more or less independent operations, referring their 
monthly results to the CEO and CFO (supported by a 
small administrative team). Part of the outworking of 
the this consultancy period was an interest in enlarging 
the 'centre' of the business - the head office functions. 
Executives in 'People and Culture', 'Supply Chain' and 
'Customer Experience and Innovation' would be sought, 
internally or externally. There would be changes 
necessary in the corresponding areas of divisions, but 
none that were thought to be confronting or disruptive. 
And in conjunction with the new staff, an Executive 
Leadership Team (ELT) would be set up, taking on 
much of the work and decision making that had hitherto 
been taken on by the CEO/CFO dyad. 

 

Second Road - a small consulting firm specialised in 
organisation-wide strategy and innovation. The 
company draws strongly on design thinking, but has its 
roots in the humanities, particularly the fields of rhetoric 
and poetry.  

 

Scene 1 

It was a regular board session. Alan, the CEO of Pipes 
Co was playing out one of the less common, but 
predicable rituals: he and his Chief Financial Officer 
had identified a company to acquire - it was on offer at a 
good price - and he had to present a case to the rest of 
the board for approval. The board would sign off, and 
the CEO and CFO would set the wheels in motion for 
the acquisition and integration of the target company. 
This ritual had been played out every couple of years 
throughout the company's history. 

But at this meeting, with new board membership, 
everything changed: the board emphatically did not give 
their approval. They said that regardless of revenue 
projections, they could not understand how the target 
company would contribute to an overall picture of Pipes 
Co; moreover, they felt they had not received from the 
CEO a coherent account of that overall picture. 

Scene 2 

This precipitated a long period of work, examining and 
articulating this overarching story of the business, a 
story and meaning that emerged through the slow 
conversation between the CEO and the board, and a 
faster and more chaotic conversation among people in 
various parts of the business. By 'slower' and 'faster' 
here I do not mean that a coherent meaning emerged 
earlier or later; I simply mean the conversations 
themselves had a slower or faster rhythm of back and 
forth, gesture and response.  
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It is worth drawing attention here to an idea of 
'innovation' that sheds some light - particularly because 
neither the board nor the business leaders had in mind 
that what they were doing was an effort to be 
innovative. Buur and Larsen suggest an understanding 
of innovation as "the emergence of new meaning in 
conversations among the diversity of stakeholders" 
(Referenced in Gottlieb, Larsen and Sørensen 2013). 
This is a case that draws attention to the corollary of this 
notion: that new meaning emerging from conversations 
among diverse stakeholders will be accompanied by 
other behaviours and artefacts that we would recognise 
as 'innovative' in a context. In this case it innovation 
was prompted in the patterns of leadership and 
organisation in the company. 

Scene 3 

All of this was taking place within the context of a 
relationship with a small consulting firm. As in such 
projects, the full scope of work and ambition was 
considerably broader, with a particular interest in the 
way reporting was passed from the business divisions to 
head office and to the board. Also, the work was being 
done under a broad methodology of design. Thus, for 
instance, in reporting to the board, the first attempt at 
reporting information in a new format was done so 
within the language of 'prototyping'. Prototyping with 
high stakes (management often has little latitude in 
'experimenting' with the board), but prototyping 
nonetheless.  

Similar design-related work had been done towards 
creating the ELT. A draft 'ELT Charter' had been 
circulated, which included principles like: 

- what we want our culture to be 
- what we want to talk about in meetings, and 

avoid talking about 
- what rhythm we want in meetings, what topics 

to include, etc. 

This was all valuable as far as it went, but the group 
seemed to reach a dead end in talking about what would 
happen next. It is difficult to pinpoint precisely what 
their difficulty was, it was simply, and elusively, in 
'getting started'. In particular, there was a sense that they 
could not afford to make a mistake. Whatever they 
enacted would become a part of the fabric of the 
company: it would either break or reinforce the pre-
existing pattern of strong control from the CEO. And, 
with the CEO present, it was difficult to simply drop the 
known way of working and to start something new: to 
do so seemed artificial. 

Scene 4 

There was no clear solution on how to make a break 
with the past. There was a sense that things were 
slowing down.  

Pipes Co and Second Road were holding regular 
company/consultancy meetings held to check up on 

progress in the broader program. Not in the ‘official 
business’ of the meeting, but in breaks and in the 
aftermath as a few from each organisation lingered, 
wondering together about moving forward, a theme of 
conversation began to emerge: the theme of theatre. 
This emergence was not ‘clean’ – rather it was the 
coincidence of a few scraps: that the Charter was taking 
the function a bit like a theatrical prop (drawn from 
Shaw’s work 2002), that the Pipes Co participants were 
in fact the embryonic ELT and should act as such, that 
they could ‘stage’ an ELT meeting, that the consultants 
should be separated, more like an audience keeping the 
ELT ‘honest’.  

An idea was proposed: to schedule the following 
company/consultancy meeting in the normal way, but to 
conduct it differently. A session of a few hours was 
reserved in the day as a 'rehearsal' of an ELT meeting. 
The room was laid out in a way that would enable a 
physical separation between the ELT and the 
consultants, to discourage falling into the patterns of 
conversation of past months. The ELT began their 
conversation hesitantly, about new projects in the 
wings, and then about the nature of innovation and how 
to move from the germ of an idea to business success. 
Before long, the consultants were ignored and the 
conversation was taken up with more energy. By the 
end of the session, all could see plainly that it had not 
been a rehearsal at all - it had simply been the first ELT 
meeting, but without the awkwardness or fanfare of a 
'first meeting'. The language of 'rehearsal' and the 
carefully 'staged' session (carefully in precisely the lack 
of ‘staginess’) encouraged a way of moving forward 
together that had proved a sticking point for some 
months. 

 
Figure 1: The simple division of the company/consultant meeting – 
note that the position of the agenda whiteboard encouraged the Pipes 
Co group to direct their attention away from the rest of the room – it 
put the consultants ‘upstage’ from the action. Also that the chair 
positions for the consultants put them out of a direct line with the 
Pipes Co table – neither facing it directly nor with backs to it. 

Denouement 

The ELT went on to meet regularly and without the 
consultants involved – there was a rapid move to the 
new structure in Pipes Co, and more importantly, to the 
activity of work in that structure. 
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It would be tempting to say that the consultancy brought 
something like a ‘theatrical framework’ that helped to 
move things forward, but that would be claiming too 
much. It was theatrical, yes, but it was the spontaneous 
emergence of this possible way of working together that 
gave effect to the practice of the small community that 
became the ELT. 

THEATRICAL PRACTICE 

Given the provisional and emergent nature of use of a 
theatrical approach in this case study, it seems that 
enquiring further into the discipline of theatre practice 
may be profitable for work in enterprises. This 
discipline offers a language and an approach that 
dissolves some of these issues prompted by the 
performance of design within organisations. At the 
outset, this is not trying to use the theatre paradigm to 
usurp the work of design. Rather it is an attempt to bring 
a rich language from a long established discipline to 
bear on the situation of the intersection of the evolution 
of organisations, and the aspirations of a loosely 
coherent design thinking community.  

Certainly this is an ambitious undertaking, and only the 
broadest brushstrokes can be made for now. The links, 
or the overlap between theatre making and organised 
human enterprise do not have the kind of rich profile 
that design enjoys. But there are hints of what an 
expansive understanding of theatre practice might 
afford.  

In relation to design practice, theatrical practice often 
plays a subordinate, or instrumental role. Particularly in 
the field of service design, theatre can play an extremely 
productive role. Where interactions need to be 'made 
real' to be reflected upon and improved, a theatrical 
approach, adept in taking on new and experimental roles 
and relationships, can aid designers move from first 
thoughts to refined hypotheses. Theatre can also add 
dimension to early user testing and the development of 
'personas' that help with design ideation. 

But what if we bring theatre to bear on organisational 
situations more at the level akin to Kenneth Burke's 
work on 'dramatism' (Burke 1945), where human 
communication is seen as a form of action, and human 
actions and motives fall within the ratios of dramatic 
elements of act, scene, agent, agency and purpose. To 
explore such an all-encompassing vision of a role for 
theatre in human action we need to explore some of its 
primordial manifestations and to ask what affordances it 
provides for (non-theatrical) human enterprise. 

Play, mimicry, and ritual are all possible directions for 
research, but here I will touch briefly on a somewhat 
later expression - the contemporaneous rise of theatre 
and democracy in Athens. Chou and Bleiker argue that 
democracy and the performance of tragedy shared a 
symbiotic relationship (Chou & Bleiker 2009). They 
argue that the period of the birth of democracy was a 
volatile time, involving "the precarious balance between 
self-institution and self-limitation [which] explains both 

the potential and potential deficiencies of democracy" 
(ibid.). Anne Bogart takes up the theme in her 
examination of the place of story in community (Bogart 
2014). She paints a picture of the Athenian society 
where "theatre-making and theatre-going were attempts 
to find common ground, to come together and 
collectively consider, via metaphor and storytelling, 
issues that were very difficult to grasp in daily life" 
(ibid). 

This kind of account of the role of theatre in society 
provides strong possibilities for a theatrical account of 
the kind of work that goes on in design, and even to 
resolve some of its tensions. We could frame the 
designer not in the frame of 'artisan-maker' but as 
'storyteller-animator'. We could frame a community of 
people coming together for an explicit design effort to 
be like a company of actors and surrounding theatre 
contributors, working together to create a new story. 

Of particular use might be to comparison between the 
nature of a prototype and that of an object of art, 
particularly a theatre piece. The prototype is a low 
fidelity model of possibility, destined to 'fail' - to be 
broken, literally or figuratively, as its limits are explored 
and transversed. It is meant for hard use, then to be put 
behind in pursuit of the ideal object of design. The 
object of art is quite different. It provides a image of 
possible ways of relating and behaving together, which 
will provoke thought and conversation about how we 
live together. More deeply, it creates a visceral 
experience of possible ways of being and relating, 
through the ordinary human impulse of empathy that 
makes the coherence of performance/audience possible. 
But the 'failure' of a piece of theatre is quite different 
from the failure of a prototype - the theatre is not meant 
to be 'taken seriously', as an actual version of 
community, but as 'pretend', taking its etymology 
seriously, as a reaching forward to hold (lightly) to what 
we might become. 

This way of thinking about theatre is potent for the 
organisational project of organising and finding a way 
into the future. Shaw (2002) describes an account of 
organisational evolution in terms of following the 
patterns of ensemble improvisation. This she takes as 
more than a metaphor, basing it on a shrewd 
understanding of the practice of improvisation - patterns 
of listening and responding to an unfolding context that 
simultaneously shapes and constrains the participants.  

This way of working does not displace design thinking 
in organisational work. But it does pose the question of 
whether there are circumstances where the work that is 
actually taking place and the work that needs to take 
place, might not be better described as a theatrical act, 
with all of the affordances that this entails.  

One question stands out, particularly in the framing 
given to design from the perspective of an organisation, 
notably one with financial imperatives. Would a theatre-
based account be equally in danger of becoming 
'instrumentalised' by business - of having to be a servant 
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to the money? On one hand the outlook is gloomy, in 
that people seem to place themselves under such 
subjections at the earliest opportunity, and there is 
nothing in theatre that would perforce prevent this. But 
on the other hand, the history of theatre does offer a 
model of symbiosis with, rather than subjection to, 
parallel political processes. Because theatrical 
exploration is a part of the unfolding understanding of 
'how to go on together' (Shaw 2002), it will always have 
the potential to outflank the singleminded forces of 
economic logic. Which fate it will follow is an open 
question as the field is explored. 
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ABSTRACT 

This paper will focus on the role of artists and 

designers as agents of change in sustainability 

innovation. We will analyse the characteristics of 

this role on the basis of a review of literature that 

discusses various concepts, methodologies and 

strategies applied by artists and designers in 

innovation processes. The paper will analyse two 

case studies in which artists and designers acted as 

agents of change and will discuss insights from 

these case studies in the light of the literature 

reviewed. We will then continue to investigate how 

certain characteristics of the involvement of artists 

and designers in innovation processes relate to the 

impact of the process on a  social-, business- or 

product level. The paper will conclude with lessons 

learnt regarding the role of artists and designers as 

agents of change in innovation processes and will 

introduce directions for future research. 

INTRODUCTION 
The Pop culture, Sustainability and Innovations research 
group (PSI) of Hanze University of Applied Science 
researches the possibilities of art and design to act as a 
catalyst for innovation processes. PSI’s research is 
motivated by the pressing need for more inter- and 

trans-disciplinary approaches to innovation dealing with 
ecological and social issues. PSI’s overall research is 
rooted in the belief that artists can play the role of 
‘agents of change’ in innovation processes (Nigten et al, 
2006-2007, 2013, 2014). An ‘agent of change’ is a 
person who catalyses innovation processes through 
radically different and refreshing approaches (i.e., ways 
of working) in relation to a given issue and context. 
PSI’s research objectives are to better understand this 
role and raise awareness for what artists and designers 
have to offer (social and ecological) innovation 
processes by adopting this role. In this paper we will 
specifically focus on the research question: What is the 
value of artists and designers as agents of change in 
sustainability innovations? Although an all-
encompassing answer to this question may be 
overambitious for a single paper, we aim to at least 
contribute some interesting insights into the role that 
artists and designers play in innovation processes and 
the impact they have on such processes. 

This paper will discuss two case studies from PSI’s 
research. Both studies were conducted within the 
framework of PSI’s sustainability research through art, 
design and lifestyle, by students, researchers and 
professionals at Academy Minerva in Groningen, in the 
context of the Minor Art & Technology of Hanze UAS 
and a project titled CCC-Reloaded CREALAB. The 
descriptions of the case studies include reflections on 
the conducted experiments by the commissioners 
(SME’s), students, teachers and professionals involved 
in the project, as well as by a group of European experts 
on innovation. The approaches followed in the 
experiments draw on the design notion of ‘design 
thinking’ (Brown, 2008), as well as on artistic 
approaches to innovation referred to as ‘ludic’ or 
‘explorative’ (Nigten, 2014; Gaver, 2009). Although 
artists and designers can in principle take up the role of 
agents of change in any kind of innovation process and 
instigate or catalyse change with respect to any target 
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group, the two cases discussed in this paper specifically 
targeted changes with respect to sustainability 
innovation among energy consumers and stakeholders 
in the funeral industry, respectively. Before going into 
the two cases in more detail, we will first review a 
selection of literature that is relevant to the central 
research question of this paper introduced above.  

LITERATURE  
The research presented below is grounded in recent 
literature on art and design that supports our belief that 
artists can play the role of agents of change in 
innovation processes (Nigten, 2013, Van Dartel and 
Nigten, 2014). Although artists and designers could take 
up such a role in innovation processes in many different 
domains, this paper will focus on innovations in the 
context of sustainability. We will examine the 
approaches (i.e., ways of working) of such agents of 
change, study their impact on the process, and look at 
how they engage with audiences and participants. 
Before doing so, it is important however to first better 
understand the roles that artists and designers play in 
innovation processes by zooming in on the kinds of 
activities that they engage in within such processes 
through relevant literature on the topic. 

To understand the role of artists and designers as agents 
of change, it is mandatory to put aside the traditional 
divide between the disciplines of art and design. In our 
view, contemporary art and design practices show that 
these disciplines cannot be seen as completely distinct 
fields (anymore). Designers often also work as artists, 
and artists frequently also design as part of their 
practice. In the production of media art for example, 
artists ordinarily also take up design and technical 
responsibilities and regularly shift between the role of 
artist, designer and technical developer throughout the 
process (Nigten 2014).  

The Processpatching concept developed by Nigten, 
(2006-2007, 2014) is used as a theoretical framework 
for the research reported below. This framework 
considers artistic practices as patchworks of loosely 
‘stitched together’ knowledge and expertise from 
different fields. Although early descriptions of 
Processpatching predominantly focused on 
collaborative research and production processes among 
artists, designers, and engineers, the theoretical 
framework has recently been extended with the 
inclusion of scientists and various other actors in R&D 
processes (Nigten, 2013, 2014). 

Perkins’ theory on learning through the arts, by making, 
experiencing and reflecting (Perkins 1994), also informs 
our research on the role of artists and designers in 
innovation processes. In The Intelligent Eye (1994), 
Perkins advances a message that is twofold: First, he 
explains that looking at works of art requires thinking 
and that art should be thought-through in a careful 
sustained reflection. Secondly, he argues that looking at 
art is a means to cultivate thinking dispositions. In the 

foreword to Perkins’ book, Stankiewicz states the 
following: ‘Drawing on recent research in cognition, he 
[Perkins] explains why art is uniquely qualified to 
support commitments to habits of thinking that are not 
hasty, narrow, fuzzy and sprawling’ (Ibid. p. ix). 
Perkins claims that art provides an excellent setting for 
better thinking dispositions by mentioning the features 
that make it so.‘[…] because art offers a sensory 
anchor for our thinking against which ideas can 
instantly be checked. Works of art call forth our 
personal involvement. They invite us back with their 
affective impact’ (ibid.). Especially this multifaceted 
character of knowledge generated through art, as well as 
its impact on the participant’s ability to learn, are highly 
relevant to understand the impact of artists and 
designers on innovation processes.  

In the arts, playful engagement is often referred as ludic 
interaction. Such ludic interaction is moreover aimed at 
learning and raising awareness through playing and 
often involves some kind of socially engaging activity. 
So-called ludic principles, rules for play inspired on 
Huizinga’s (1944) Homo Ludens theory, open up non-
competitive scenario’s for multiple participants to 
interact with each other in the context of an artwork 
(Gaver, 2009). Such playful social interaction can be the 
basis for co-created shared experiences. Subsequently, 
such co-creation is a key element to establish communal 
learning. Learning through art therefor often means 
learning through playful interaction. Such interaction 
may contribute to co-ownership over the experience, a 
shared responsibility, or arguably even awareness, with 
respect to a certain issue presented through the work. 
This type of engagement with art is very different from 
the classic white-cube experience of art; especially 
when the interactive art presented solicits an active role 
from the public. Considering that most ‘change’ starts 
with learning and awareness, artists and designers that 
take up the role of agent of change often engage with 
their audience through such playful interaction. 

The development of such playful interaction moreover 
requires a process of processpatching, which 
encompasses the combination of several types of 
knowledge, including tacit knowledge (whether non-
verbal or informal (Polanyi, 1967)), implicit or practical 
knowledge (knowing how), or explicit knowledge 
(knowing that). Combining such very different types of 
knowledge in a development process is not self-evident 
however. Although this aspect is often taken for granted 
in the fields of art and design, the combination of 
different types of knowledge should be emphasized as a 
major strength of artistic and design-driven innovation. 
This combination of different types of knowledge is 
what invites audiences or participants to experience the 
innovation from a range of levels, such as the 
experiential, personal, intuitive, or intellectual level. 
Each of these different levels of knowledge offers 
potential direct access for personal engagement and 
starting points for feedback and learning, as also argued 
by Perkins (1994). 
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The relevance of designers as agents of change in 
sustainability innovations is also highlighted in 
literature on the notion of ‘Design Thinking’. Brown 
(2008) for instance notes that ‘Thinking like a designer 
can transform the way you develop products, services 
and even strategy’(p.85). Other aspects of Design 
Thinking, such as the its capacity to deal with ‘wicked’ 
social problems, also underline the importance of 
involving artists and designers in innovation processes. 
Given that the biggest challenge of our time is the 
transition to a more sustainable world model, a very 
wicked social problem, it is only logical to involve 
artists and designers in this transition. Brown (ibid.) 
states that these kinds of design research themes require 
the designer’s engagement and empathy with the topic 
as well as integrated (analytic and creative) skills to find 
solutions, new directions, or new engagement for 
complex issues, like those related to sustainability. 

Contemporary design trends, such as today’s interest of 
designers in experiencing the meaning of (sustainable) 
materials (Kandachar et al., 2008), largely depend on 
the engagement of participants and require a shared 
responsibility ‘to shape the world’. Designer Van 
Bezooyen (2015) notes that “Since nobody is looking 
forward to a future where we are fighting for resources, 
it is important to find alternative solutions for the 
approximate ten billion people who will be sharing the 
planet in 2050”. Such solutions can be explored through 
art and design on the basis of playful artistic 
experiences that raise awareness and ultimately catalyse 
change towards a more sustainable world.  

CASE STUDIES  
In the following section we will discuss two case studies 
that were developed at Hanze UAS, Art Academy 
Minerva, in close cooperation with the PSI research 
group, which are all based in the Netherlands. The case 
studies encompass research into: 1.) the social aspects 
of a sustainable lifestyle and 2.) bio-based materials for 
new appliances. 

CASE STUDY 1: PANOPTICON 
The project Panopticon, by students that enrolled into 
the Minor Art & Technology in 2014, was developed 
under the guidance of teachers of Minerva Academy 
and the School of Communication, Media & IT. This 
group of nine students, with very diverse backgrounds, 
created an interactive installation within a fenced area of 
16 x 16 meters in the shape of a pentagon. The pentagon 
had four entrances and one exit. At the center of this 
area, a pentagonal tower of four and a half meter in 
height was placed. Eleven smaller pentagonal boxes 
surrounded the main tower in the center. Both the tower 
and the smaller boxes consisted of a wooden skeleton 
covered in white plastic foil. Powerful RGB-LED 
theater lamps were installed inside the boxes and in 
different segments of the tower to make it possible to 
light them up in a full color spectrum. On top of each of 
the boxes, as well as on all five sides of the tower, a 
small metal plate was engraved that featured an image  

of a hand. Cables went from these metal plates to the 
lights via two Arduino-controllers. (Arduino) 

 
Figure 1: A 3D rendering of the Panopticon. 

Visitors of the installation had to queue up at one of its 
four entrances. Every five minutes, one person from 
every entrance would be allowed to step inside the 
installation, which made it improbable that the four 
people that stepped into the installation at one time 
knew each other. Once inside, one of the small boxes 
and the tower would begin to flicker in one uniform 
color, inviting the visitors to connect the tower with the 
boxes by putting one hand on the box and the other on 
the tower. After a visitor did this, another small box 
would light up, indicating that it also ‘wanted’ to be 
connected to the tower. This small box however, was 
too far away from the tower to be connected to it by one 
person, which enforced visitors to create a ‘chain’ 
between that box and the tower by holding each other's 
hands. In this way, a game evolved in which the visitors 
could complete different levels of increasing 
complexity, giving rise to an increasingly powerful light 
show in the tower. 

CASE STUDY 2: CREALAB BIO-BASED MATERIALS 
DESIGN EXPERIMENTS 
In the period 2013 – 2014, a series of bio-based 
materials design experiments took place as part of a 
project titled CREALAB. In a range of extracurricular 
workshops, interdisciplinary groups of students worked 
on bio-based material design experiments under 
guidance of Minerva Academy teachers, professionals  
and creative enterprises  House of Design and Material 
Stories. This case study was part of the Creative City 
Challenge reloaded: CREALAB, a European project that 
ran from October 2013 until April 2015. The aim of this 
project was to initiate transnational knowledge transfer, 
with the help of Creative Industries and Scientific 
methods, in order to support businesses to develop 
innovative ideas, services, and products. 
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Figure 2: Exploring different properties of hemp fibre in the bio-based 
materials workshop. 

In the first phase of the workshop series, students 
performed playful experiments with bio-based materials 
in their raw forms and original shapes (felt, bamboo, 
foil, potato starch, bio foam, bio plastics, card board, 
hemp). Designer Aart van Bezooyen, of the creative 
enterprise Material Stories, supplied the students with 
both practical as well as theoretical support in this stage 
of the workshop series. During the experiments, the 
students explored new combinations of these materials 
for innovative applications, as well as their physical and 
experiential properties, such as the materials’ 
translucence, malleability or adaptability. The 
experiments were documented in the form of ‘recipes’ 
and subsequently added to an educational knowledge 
base of bio-based research that Van Bezooyen is in the 
process of developing. 

The second phase of the series of workshops was based 
on design assignments provided by local small 
businesses (SME’s). A producer of industrial hemp, a 
company for office furnishing and an undertaker each 
provided one assignment that the students could choose 
from. After careful consideration, the students decided 
to work on the undertaker’s assignment, which posed 
several interesting design challenges in the light of the 
sustainable funeral services he provided. More 
precisely, students were asked to redesign a reusable 
jewellery pouch that, after a period of mourning, could 
serve another function. The students defined that 
function to be that of a candleholder, a memorial 
lantern, or a box to hold seeds that represented new 
hope. 

METHODS AND STRATEGIES  

The Panopticon installation of case study 1 was 
exhibited during the Night of Art & Science, an art and 
science festival that takes place in the city of Groningen 
once a year and consists of interactive installations, 
performances, and lectures. 

 
Figure 3: Reusable jewellery pouch redesigned for new functions. 

The Minor Art & Technology students did intensive 
research into the typical visitor of this festival through 
questionnaires and personas. They also studied relevant 
literature to create a theoretical framework for the 
installation. Their findings were then translated into 
practical design considerations, which were 
subsequently tested on subjects that were interviewed 
about their experience after each test. The group 
consisted of students from diverse disciplines, such as 
design, theatre studies, communication systems and 
computer science, which guaranteed a mixed input to 
the processpatched development process. Students were 
encouraged to cross the boundaries of their own field of 
expertise, to share knowledge, and to be sensitive to 
ideas emerging from the group dynamics. 

Based on the interviews and the participants’ notes we 
conclude that the typical visitor of the festival is more 
inclined than the general public to let her daily decisions 
be influenced by sustainability and privacy issues. 
However, she is also rather individualistic and seems 
unaware of the possibilities of cooperating with others 
to address important sustainability issues. 

 

Figure 4: Participants enjoy the collaboration with strangers in the 
Panopticon. 
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In general, she keeps to her own social circles, which 
means she is less prone to meet with strangers and 
moreover avoids uncomfortable forced social 
interaction. Though she is interested in art and science, 
it is difficult to get her to interact with the installation. 
Instead, she likes to watch and tries to keep the actual 
participation aloof.  

The goal of the Panopticon installation was to let 
participants experience that cooperating with strangers 
(one might never see again) could yield great rewards. 
Such rewards can come in the form of an aesthetic 
experience that is based on addressing the challenge that 
one is facing together and the euphoric feeling of 
controlling the challenge and be rewarded. In order to 
reach this goal of the Panopticon installation, the 
following associative narrative was guiding the 
students’ design process: To work in a sustainable way, 
to make something of our future, we sometimes have to 
let go of our individual predilections and cooperate with 
other people; people whom we do not know or might 
never see again. 

 
In the CREALAB bio-based material design experiments 
that were part of case study 2, the role of the artist as an 
agent of change was more explicitly emphasised. The 
students were asked to become a creative partner in an 
innovation process and to perform explorative artistic 
research for inspiration and innovation. Since almost 
80% of a product’s environmental footprint is 
determined during the design phase, design 
contributions to innovation process can make a big 
difference (Van Bezooyen, 2015). Aiming for both 
ecological and product innovation, the CREALAB 
workshops revolved around two themes: Ecological 
Autarky and Bio-based materials. While the Ecological 
Autarky workshop was directed to raise public 
discussion around self-sustainability, the bio-based 
materials workshop explored materials to be used in 
design assignments by entrepreneurs. During both 
workshops, the students engaged in an iterative process 
in which they mixed hands-on material research and 
ludic role-play with explorative elements of 
contemporary design approaches, such as haptic design 
(Wendrich, 2011) and material-driven design research 
(Zeeuw van der Laan, 2013). Workshop outcomes were, 
among follow up outcomes, presented to an audience on 
the basis of video clips, prototypes, performances and 
hands-on experiences. The outcomes of the bio-based 
materials workshop were also presented to the 
undertaker that provided the assignment. With respect to 
these outcomes, it should be acknowledged that the 
students also had to keep the entrepreneur’s strategy in 
mind while fulfilling the assignment. The undertaker 
was looking for new products that could extend his field 
of business whilst meeting the current interest of his 
clientele and matching his sustainable business profile. 
The prototypes of the students worked as sensory 
anchors for the creative conversation between the 

stakeholders. In the workshops and the exhibition the 
theoretic concepts of bio-based materials was replaced 
by a tacit experience and served as a placeholder for 
conversations. In summary, one could state that besides 
developing a sustainable product, the students were also 
involved in exploring how a creative dialogue between 
entrepreneurs and artists can add to product innovation. 

Both case studies presented here illustrate that the 
students, in the role of agents of change, combined 
learning through the arts with playful principles. The 
audience engaged with each other in the Panopticon 
installation through playful interaction and built their 
shared experience in the installation. The installation 
worked as a framework for learning through the arts, in 
which the participants built their shared sustainability 
awareness experience. In contrast to the first case study, 
in which students focused on an installation that could 
provide the context (or the building block) for the 
stakeholders’ social interaction, in the second case study 
students reflected upon new products and the treatment 
of bio based materials. This CREALAB case study 
described a process that is much closer to the notion of 
Design Thinking introduced in the literature review, 
since the stakeholder did not participate in the design 
process as such. The students participating in this case 
study combined their choice of materials with 
explorative research on new applications and innovative 
products. It should be noted however, that the director 
of the SME could be considered the most important 
stakeholder in this process. The undertaker did not only 
benefit from the outcomes, but also indirectly 
participated in the process by bringing in his business’ 
focus on sustainable materials as a given factor in the 
assignment. 

RESULTS 
The aim of the Panopticon installation was to raise 
awareness about social sustainability among the visitors 
of the Night of Art & Science. Moreover, the effects of 
works of art and their duration are difficult to capture in 
a quantitative manner. These effects can often only be 
observed in the involvement of the audience with a 
piece of art, the time spent looking at or participating in 
a work, and qualitative interviews after visitors 
experienced the work. 

During the public exhibition of the Panopticon 
installation, thirty-seven runs of four minutes each were 
carried out. The individuals of every group were at first 
a bit reluctant to enter the installation and waited around 
while looking at the boxes and at each other. After a few 
encouraging words from the game-master however, who 
was present inside the installation at all times, 
participants generally undertook the first steps in 
solving the challenge embodied by the installation. 
Once on their way, hesitation seemed to quickly 
dissolve with every participant and they would complete 
level after level, clearly enjoying the progress they 
made. Judging from the interviews that were taken at 
the exit of the installation, the participants did not only 
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connect with the tower and the boxes, but also with each 
other. The photos of the groups of participants that were 
taken at the exit illustrate the effect of the installation: 
Almost every image shows four people that look like 
age-old friends, while they had not even met five 
minutes earlier.  

 
Figure 5: After participating in the Panopticon for only four minutes 
participants that were complete strangers before often looked like old 
friends. 

This social bonding between participants actually 
already started to take place at the four entrance points. 
Given the setup of the installation, people had to wait at 
least four minutes before they could enter. During the 
course of the evening, this waiting started to take more 
than twenty minutes, which resulted in that people in the 
queue started to talk with each other about their 
expectations of the installation. These expectations were 
driven to a pinnacle because hardly anything of the 
installation was visible from the outside and everyone 
only saw the smiling faces of people exiting the 
installation. One could argue that the participants 
already started to get involved in the installation even 
before entering it. 

The second phase of the CREALAB case study dealt 
with sustainable product innovations based on an 
assigment from a local entrepreneur. In his reflection on 
the workshop outcomes, the undertaker mentioned the 
broad range of perspectives and the thorough and 
personal approach as two factors that truly surprised and 
inspired him. For the students, the dialogue with the 
entrepreneur brought about a more realistic view of their 
future professional field and on how to make sustainable 
practices based on their design skills. The students 
realised some new concepts and took some initial 
exploratory steps to work outside the box on 
applications that encompassed new directions of a 
business. The outcomes also met the requirements of the 
assignment to work with sustainable materials in 
innovative ways and to support a personal sustainable 
experience for the mourning clientele. Although the 
innovation processes was product-driven, the workshops 
were very process-oriented: Rather than in the product 
produced, the value of the workshops was in the 
exploration of an open research process in which the 
central focus was on tacit knowledge. 

For the evaluation of our case studies it is important to 
acknowledge that the impetus for change produced by 
the students was very different for each innovation 
process. The case studies share their aim to create social 
rather than financial value, but while in the first case 
study the agents of change worked according to a 
playful multiuser interaction approach to achieve a 
wider social understanding, in the second case study the 
product and material innovation were mixed with the 
entrepreneur’s desire to innovate his business. This 
could be referred to as an enterprise view; in this case a 
product innovation cycle to enhance the branding of a 
SME. 

The work-processes of the agents of change in both case 
studies includes ideas and approaches that blur the lines 
between art, design and engineering. They also share 
other similarities, such as the shifting of roles, that is 
common to media art practices. The first case study 
combines such role shifting with the notion of ludic 
design (Gaver, 2009) and the mix of approaches and 
expertise that is combined to meet the specific 
requirements or goal(s) of the projects is very typical of 
Processpatching. Such a ‘processpatch’ of approaches 
and expertise typically enables the realisation of art or 
design concepts that aim for a different type of 
engagement, rather than for solving problems directly. 
Both case studies empower the participants to engage 
and reflect upon the cases’ sustainable thematic by 
learning through the arts. In case study 1, the 
Panopticon installation, this is established in a playful 
implicit way. Panopticon encourages the participants to 
reflect on their own behaviour through an (inter) active 
art experience. In Case study 2, CREALAB focused on 
material- and product innovation as its a tangle outcome 
its learning process is exposed in a more explicit and 
practical way. Both case studies brought forward the 
importance of their physical or tactile components to 
foster the participants’ or stakeholders’ reflection.  

DISCUSSION  
While this paper focused on documenting and sharing 
our experience for future applications in a scholarly 
way, it should be considered as an open invitation to 
join the discussion on the role of artists and designers as 
agents of change in innovation processes. Although we 
described and discussed two cases, we have yet to 
explore the long-term impact of the work of such agents 
of change. How long did the social impact of the 
Panopticon installation or the bio-based material 
experiments last? Do their effects sustain beyond the 
temporary engagement with the mini-ecology of 
participants in the project’s presentation? How can we 
turn the temporary effects reported in this paper into a 
long-term impact that contributes to true sustainable 
behaviour? These long-term effects of artists and 
designers in the role of agents of change will be the 
focus of our future research. 

CONCLUSION AND FUTURE RESEARCH 

73



Participatory Innovation Conference 2015, The Hague, The Netherlands    http://sites.thehagueuniversity.com/pinc2015/home 7 

In this paper we investigated the research question: 
What is the value of artists and designers as agents of 
change in sustainability innovations? To answer this 
question we analysed different ways in which artists and 
designers are involved in innovation processes and 
identified the potential value of such involvement of 
artists and designers for people, companies, and society 
at large. 

After a brief review of relevant literature, we described 
and analysed two case studies of sustainability 
innovations in which artists and designers played the 
role of agents of change. The case studies were 
developed by groups of students with diverse 
backgrounds, who combined a range of different 
methods and applied a mix of theoretical frameworks. 
The most prominent of these frameworks were ludic 
design (a playful approach for building shared 
experiences) and Design Thinking (for sustainable 
innovation).  The loose way of mixing very different 
approaches, expertise, methods and frameworks 
observed could be described as a form of 
Processpatching (Nigten, 2007).  

We have identified such Processpatching as an 
important property of artists and designers that take up 
the role of agents of change. Our case studies and the 
literature studies provided us with an important insight 
into the way artists and designers work in their role as 
the agents of change. The students’ work refers to a 
wide range of art-, cognitive-, cultural- and design 
theories, that are patched together to provide access to 
different types of knowledge. Making this broad range 
of knowledge types accessible through the arts was 
observed as the agents of change’s most important 
assets for innovation. The case studies revealed that the 
combination of tacit knowledge, practical knowledge 
and explicit knowledge is of crucial importance to 
engage with audiences or participants, as these types of 
knowledge correspond to levels of engagement that are 
available to participants. This is in line with Perkins' 
analysis of ‘learning through art’, in its ‘sensory 
anchoring for thinking, wide spectrum cognition and 
personal engagement and sustained reflection’. The 
case studies therefore acknowledge that among the 
strong features of artists and designers in the role of 
agents of change are the multiple knowledge levels on 
which art and design experiences communicate. Each of 
these levels forms a potential for engagement that might 
ultimately lead to change. The scale of the cases studied 
was however too modest to generalise these 
conclusions, for which future research is required. 

Besides the innovative outcomes of the case studies, 
they also display the students’ professional development 
towards becoming innovators and illustrate how their 
contributions can unleash the innovative potential 
among the participants or user groups themselves. 
Artists and designers are in a pioneering stage of 
playing the role of agents of change, but the case studies 
discussed above reveal a glimpse of what their role may 
look like in the future of innovation processes.   

What the impact of agents of change in longer 
innovation processes could be and within which other 
fields of innovation these roles can be productive 
remains to be investigated. We therefore also suggest 
further research into the impact of artistic and design 
approaches in a broad range of fields and innovation 
processes of different durations.  

We hope that this modest contribution to the discussion 
on the role of artists and designers in innovation 
processes will inspire more debate and reflection. 
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ABSTRACT 

Several studies have been done to understand 

similarities and differences of participative and 

co-creative techniques and methods. However, 

most studies seem to assume that results from 

co-creative sessions are easily transferred into the 

organisations for, and with, which they were 

created. With a gain in interest from public and 

policy sectors in using design approaches to 

challenges in society there is a need to look into 

how results of these approaches are transferred. 

We study the results from a co-creative design 

game session to see what kind of input it gave the 

participants. We also examine how the results can 

be further developed to give more value and 

support further work rather than being left open-

ended. 

We conclude that delivering and communicating 

valuable results from design games to an 

organization is not just a matter of handing over 

the direct results from the game. Our analysis 

shows a need for additional analysis of the results, 

articulating how the organization can act and take a 

leading role for the results to give easy utilization 

and valuable input. 

INTRODUCTION 
There is a gain in interest from public and policy sector 
actors in using design approaches to identify, investigate 
and find solutions to challenges in society. One 
approach to meeting this interest has been through 
engaging stakeholders in the design process, for 
example through design games or other types of co-
creative practices (see e.g. Brandt and Messeter, 2004; 
Gudiksen, 2014; Kaario, Vaajakallio, Lehtinen, Kantola, 
Kuikkaniemi, 2009; Holmlid, Mattelmäki, Sleeswijk 
Visser and Vaajakallio, 2015).  

Bason (2010), for example, argues for co-creation as the 
most effective way to capture the many different 
interests when creating new ideas to be implemented by 
public sector organisations or through partnerships and 
networks. There are however barriers to handle and 
overcome for the public and policy actors when trying 
to find solutions to the challenges of society (see for 
example Bason, 2010; Mulgan, 2014; Daglio, Gerson & 
Kitchen, 2015). We have also in prior studies on 
integration of design seen indications that legitimization 
of design and results from design work is of importance 
for the results to stick and reach implementation 
(Malmberg & Holmlid, 2014). In this paper we look at 
and discuss what value the results from a co-creative 
design game could give a public or policy organization, 
in this case a municipality. As well as how the results 
from a design game may be presented to the 
organization in a way so the results can add value that 
support continued work and hopefully ultimately an 
implemented solution. 

THEORY 
Design games, just as many other co-creation or 
participatory innovation techniques, relies on some 
principles to achieve their results. Here two such 
principles will be described. 

One of these principles is that by participating, the 
participants will also feel involved and their energy and 
resourcefulness is being engaged towards goals that 
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they have participated in developing (see e.g. Ehn & 
Kyng 1991; Jungk & Mullert, 1987).  

Another principle is that by creating a collaborative 
environment, continued cooperation will be made 
possible. In the co-creative work participants will share 
views and understanding, which in turn will create a 
good climate for increased empathy (see e.g. 
Mattelmäki, 2006). 

These principles are typically implemented in practices 
of participatory innovation through methods and 
techniques that exhibit one or more of the modes of co-
creation as defined by Mattelmäki & Sleeswijk Visser 
(2011). In the first mode, the users are given a voice, 
and their expertise is taken care of in design processes. 
In the second mode, tools and techniques are used by 
designers to facilitate the contribution of users. In the 
third mode, the designer is also an active participant 
alongside the users. In the fourth mode, not only users 
are involved, but designers facilitate several 
stakeholders' collaboration in a co-creative process. 

Several studies have been made on the participative 
techniques and methods themselves (Brandt, 2006; 
Brandt & Messeter, 2004; Diaz-Kommonen, Reunanen, 
& Salmi, 2009; Ehn & Kyng, 1991), and frameworks 
for understanding their similarities and differences. 
However, most studies seem to assume that results from 
the workshops are easily transferred into the 
organisations or practices for, and with, which they 
were created. 

BACKGROUND AND FRAMING 
We were approached by a Swedish municipality to take 
part in a European Union municipality network project 
focusing on quality of life for people above the age of 
sixty-five. Our task was to organize and host a half-day 
workshop during one of the network meetings. The 
network participants were interested in learning more 
about the everyday quality of life among their elderly 
citizens in order to build empathy and address 
challenges for maintaining a good life quality 
throughout life. They also wanted to increase the 
awareness among the citizens of the often complex task 
of developing and providing public service in order to 
create empathy among the citizens for this complexity. 
To do this they invited citizens from the target group 
citizens above the age of sixty-five.  

To facilitate the task of building mutual empathy 
between the municipalities and their elderly citizens as 
well as creating insights about challenges and 
opportunities in regard to the elderly’s life quality we 
developed a design game. The design game was based 
on information collected through design probes 
(Mattelmäki, 2006) from elderly citizens in five cities 
around Europe. The probes focused on their everyday 
life and their views on life quality, see fig. 1. 

 
Figure 1: The Design probes with different task probing what is and 
affects life quality for elderly citizens in five European cities. 

GAME STRUCTURE 
A cornerstone in the game was to share perspectives, 
ideas and challenges between the participants in the 
game in order to create empathy for each other. The 
game was played in mixed groups of stakeholders from 
the five municipalities in the network, elderly citizens 
and other actors with relation to quality of life that were 
invited to the workshop, see fig. 2. The participants in 
the workshop that was not part of the European Union 
municipality network was chosen and invited by the 
project manager from the hosting municipality. The 
elderly citizens that were invited were a mix of those 
that had worked with the design probe as well as others 
in the region. Other stakeholders that were invited were 
actors working with services and innovation in the 
elderly sector. 

 
Figure 2: Civil servants, elderly citizens and stakeholders playing the 
design game during the workshop. 

Each group consisted of eight participants with four 
teams in each group, a game master who lead the group 
through the game, see fig. 3. In the beginning of the 
game each team in the group developed an elderly 
persona that would be their third team player. The 
purpose of the persona was to add the elderly 
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perspective in teams that consisted of participants from 
a municipality and another actor but also to maintain 
integrity for the elderly participants. Through the 
persona none of the elderly participants had to feel 
obliged to be in focus or answer for anyone who suffers 
from for example diabetes or arthritis. The persona were 
in the next step of the game placed in one of two 
everyday scenarios, see fig. 4. Half of the groups played 
out a scenario focusing on transportation and the other 
half a scenario focusing on the use of public space. 

 
Figure 3: In each group, consisting of four teams, a game master 
guided the group through the design game. 

 
Figure 4: Two teams identifying issues for their personas in the 
scenario regarding public space. 

The aim of the game was to identify problems and needs 
based on the scenarios, and to suggest possible solution 
ideas for these. Towards the end of the game the 
participants were encouraged to look at what different 
stakeholders and actors that could be involved in the 
solutions, see fig. 5. This last step in the game aimed at 
giving the elderly citizens a picture of the complexity in 
implementation of solutions but also to give a general 
idea to the municipality and other stakeholder who 
could be the owner of a solution.  

 
Figure 5: One of the groups discussing solutions and potential for 
stakeholders at the end of the game. 

RESULTS AND OUTCOMES OF THE GAME 
After the game workshop, what we have been able to 
understand, few or none of the results from the games 
have been taken care of. It seems as if the results in 
themselves, as generated through the design game, were 
not sufficient to inspire or open up for development 
processes addressing issues affecting the life quality of 
elderly citizens identified in the game. 

PROBLEM FRAMING 
One of the aims of the design game was to generate 
many ideas, which would highlight needs or problems 
in relation to life quality. These ideas would then be 
evaluated and sorted. This is a common process for 
investigating and finding solutions to problems for 
people who are accustomed to working with design. 
However as pointed out in a publication from Nesta 
(UK’s innovation foundation), public sector 
organizations are not used to generating lots of ideas. 
Their often bureaucratic structure is better designed for 
killing ideas rather than nurturing them (Mulgan, 2014). 
One reason behind the quick dismissal of ideas is 
according to Mulgan (ibid.) due to the civil servants 
quick judgement of what would not work. In the public 
sector, objectives are often narrowly and deeply 
prescribed (Bason, 2010) making it easy for ideas to fall 
outside of the prescription, and thus being dismissed. 
This connects to a risk-avoiding culture that is part of 
many public sector organizations described by Bason 
(2010). The transparency in many ways expected and 
required by public sector organizations affect the fear of 
failing (Bason, 2010); there is a pressure to not act 
recklessly with the taxpayers’ money (Mulgan, 2014). 
Bason (2010) argues that although risk avoidance in 
many public sector contexts, such as healthcare and 
justice is of importance, the view of failure and risk is 
often very narrow in public sector. This affects the civil 
servants ability to act on new ideas or solutions. The 
culture of being tough on ideas and judge them quickly, 
together with the fear of failure leading to risk 
avoidance, could affect the reception of results from 
generative sessions or co-creative activities such as a 
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design game. This may lead to ideas being dismissed at 
an early stage before they have matured fully. Maybe 
even if the core of the result fits within the objectives of 
the public service organisation. 

Another characteristic of public sector organizations 
that might have effect on the way results from design 
work is received and handled is the functional 
organization. Public sector organizations are often 
structured in functional silos according to competence 
or area or responsibility (Mulgan, 2014; Bason, 2010). 
Mulgan (2014) points out this silo structure as a barrier 
for innovation and also Bason (2010) discusses the 
problems this structure might cause. Bason (ibid.) 
however also argues that a co-creative approach where 
different silos take part together could help overcome 
some of the silo barriers.  

One issue the silo structure could bring is that being 
stuck in a silo structure could affect the organizations 
absorptive capacity (Cohen & Levintahl, 1990). Cohen 
and Levinthal (ibid.) claim that an organizations ability 
to exploit external knowledge is a critical component of 
its innovative capabilities. They discuss an 
organizations ability to see value in new information, 
assimilate and exploit it as the absorptive capacity of the 
organization (ibid.). The absorptive capacity is 
according to Cohen and Levinthal (ibid.) much related 
to the organization prior knowledge as prior knowledge 
make it easier to recognize value in new information. 
This perspective would suggest that whether the 
municipality in this case can relate to the results from 
the design game or not is of importance for what value 
the results would give it as input. The possibility for the 
municipality to relate or not to the input would 
according to Cohen and Levinthal (1990) then also 
affect its ability to apply and exploit the information the 
results contain in relation to its own operations and 
conditions. 

METHOD 
Using the life quality workshop as a case we looked at 
what could be the reasons behind the results not 
inspiring or opening up for further work and 
development in the municipality to preserve and 
increase life quality of the elderly citizens. As well as 
how this issue could be addressed in the design of future 
design games. We did this by analysing the results from 
the design game, studying what kind of input the results 
gave the municipality and what value this could bring 
for further work towards finished solutions and 
implementation. As results from the design game we 
consider the material produced during the game, the 
same material that the designers had to work with after 
the end of the workshop. This material contained 
identified issues and needs as well as suggestions for 
solutions to these. 

We first considered what needs or problems the teams 
identified for their personas in the scenarios, as well as 
at the different solutions that were generated in the 

groups for these problems. We also looked at what 
stakeholders and actors the participants had identified in 
the solutions to see how the role of the municipality was 
considered. 

In a second iteration of analysis we looked at the 
problem and the solution articulated in regard to what 
role the municipality might have in this kind of solution. 
This was done to identify possible action spaces for the 
municipality given the problems and needs identified. 
Based on the second analysis we translated the specific 
solution generated in the design game to a general 
solution. In the general solutions, the municipality 
would have a role as a sole actor or as a partner to 
another stakeholder. If the problem was considered of 
importance to the life quality of the municipality’s 
inhabitants but the solutions were found in an area 
where the municipality did not have mandate they could 
also act by encouraging procurement by a stakeholder 
with mandate. 

The analysis presented here has been conducted by the 
authors of the paper and focuses on how the results at 
the end of the game could support further work in the 
municipality. It does not take into account the thoughts 
and reactions to the results by the design game 
participants, other than that we note that the results has 
not been taken care of further as far as we know. 

By using this process we could first see what kind of 
input the raw results from the design game would give a 
municipality. We could then see how the results could 
be evolved to solutions fitting within the municipality 
context and giving input on possible action spaces for 
the municipality. 

RESULTS 
In the analysis we could see that solutions generated 
during the design game focused on the problem 
introduced in the game. Through contextualization by 
the scenarios this lead to specific solutions, which in the 
analysis in the game did not involve the municipality 
among the identified stakeholders. Moreover, many of 
the specific solutions seemed at a surface level not to 
involve the municipality as a stakeholder. These results 
give no input about how the municipality could act or 
take part in the solution for increased life quality. Even 
though one of the scenarios had a clear involvement by 
the municipality in the scenario, this did not seem to 
lead to the municipality being identified as having part 
in the solutions.  

ANALYSIS ONE 
All solutions described in the original results were 
identified in the intersection between private actors and 
the citizen. In the public space scenario the role left for 
the municipality was as provider of forms and permits, 
in other words, where the issue resides. The action the 
municipality could then take to facilitate the process is 
to improve the usability of the forms needed or their 
web to give better information. The only input given to 
the municipality based on these results is knowledge 
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about problems and needs of their inhabitants. That is, 
input that can build empathy and understanding of the 
problem space. There is however no proactive input 
about how the municipality itself could act and take a 
role in meeting these needs and problems.  

In one example the identified problem was that the 
persona was not able to solve the issue identified in the 
scenario on her own and had to rely on someone else. 
The solutions for this problem were focused on the 
landlord, the caretaker of the building as well as on 
better relations to neighbours. The focus on landlord, 
caretaker and neighbours can be interpreted as a result 
of contextualization by the scenario as it was about 
taking down a tree shadowing a balcony and the process 
of getting the required permission from the municipality 
to do so. One of the specific solutions presented was to 
improve the interaction with the landlord. In this 
solution the landlord would support and inform the 
person through the steps of the process. Another 
solution was to organize a party in order to get to know 
the neighbours better, so they could help.  

In other words, there was no input on the possible action 
space for the municipality in regard to the identified 
problem area. Thus making it difficult for a 
municipality to act directly based on the results from the 
design game and therefor easy to dismiss the solution as 
insignificant for the municipality’s own objectives. 

ANALYSIS TWO 
In our second round of analysis of the results, instead of 
narrowing the scope of the solutions suggested with the 
scenario and the specific problem solved, we sought to 
identify more general solutions that are part of a system 
in which the municipality can act. In other words doing 
the analysis that would be require by the municipality in 
order for the results to bring meaning to its work. 
Through the second analysis the results from the first 
analysis were further developed to present different 
solutions involving the municipality and describes 
possible action spaces for the municipality given the 
identified problem or need. 

For example for the solution to improve the interaction 
with the landlord, so that he/she could be a support for 
the persona, a possibility to take action for the 
municipality was in the second analysis identified as 
acting as a partner to landlords. The municipality could 
for example be part in a system to educate and support 
landlords in how they can support tenants with special 
needs and what support the municipality can offer. For 
the original solution, to improve the contact with the 
neighbours in order to create a support network, several 
options for the municipality to play a role and take 
action was identified. As a sole actor the municipality 
could support local democracy or as a partner it could 
team up with housing association or educating sponsors 
to act as an extra support for elderly in need.  

The results given after the analysis of the solution in 
regard to the municipality’s possible involvement show 

solutions in the intersections between private actors and 
citizens as well as in the intersection between 
municipality, citizens and private actors. These results 
give the municipality input not only about problems and 
needs concerning the life quality of their citizens, which 
could create empathy, but also contains input about 
what role the municipality could take in solving some of 
the problems. How it can take responsibility and act in 
order to, in this case, maintain and increase the life 
quality. Through the description of the action space for 
the municipality the value of the solution to the 
municipality is articulated. 

The action space for the municipality in the evolved 
solutions was thematized according to how the 
municipality could act and play a role within the 
solution. For example the municipality could act on its 
own as a sole actor, as a partner to other stakeholders or 
it could act by encouraging procurement in areas for 
which it does not have mandate. 

DISCUSSION 
The experiences from running this design game and the 
analysis leads to a set of issues that may be discussed. 
Our analysis show that the results from the design game 
as it was set up, that is the identified problems and 
solutions, as such are not enough to promote further 
work and eventually implementation. However, the 
game identifies problems actually experienced by 
citizens, so they should be of interest to deal with by the 
municipality and not just come to nothing after the 
workshop has ended. 

THE MUNICIPALITY AS A "CLIENT" FOR THE 
RESULTS 
An important aspect when considering the value of the 
results from the design game is that the municipality 
was not put forward as a client for the game. There were 
no instructions to the participants to find solutions 
specifically involving the municipality since the focus 
of the game session was to gain general insight and 
create mutual empathy. The goal of the game for the 
municipality was to learn more about citizens’ quality of 
life; what issues could appear in everyday scenarios that 
could affect the quality of life. If an objective of the 
municipality were to develop and maintain the best 
quality of life possible for their inhabitants, knowledge 
about issues in everyday scenarios would be of interest 
to the municipality regardless of what actors that are 
involved in the solutions. However, as described in the 
background, civil servants are quick at judging ideas. 
Quick judging make it easy to dismiss ideas that do not 
articulate the involvement of the municipality as these 
ideas do not seem to fit the municipality’s abilities and 
responsibilities. This seems to be true even if they in 
fact contain information valuable to the core objective 
of the municipality since this is less articulated in the 
result. It would therefore be of importance for the 
results of the design game to articulate the input in a 
way that relates to the municipality in order to mitigate 
the risk of early dismissal. 
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The results as they were presented in the end of the 
design game workshop did not give input that could be 
directly utilized or implemented by the civil servants. 
Thus they were not easy to relate to for the civil 
servants. But they did contain information that was 
valuable to the core of the municipality’s objective 
about citizens’ life quality. It could however be difficult 
for the municipality to act on this knowledge, solely 
based on the results from the design game since the 
solutions do not involve the municipality directly and is 
then outside of the municipality’s frame of action. In a 
quick evaluation they do not relate to the municipalities 
objectives or services. This makes the results seem less 
valuable. For the results to give richer input to the 
municipality, decreasing the risk of direct dismissal, the 
solutions must be further developed so they even 
through a quick evaluation relate to the organization's 
objectives, for example by identifying a possible action 
space. As described in the theory section the feeling of 
involvement is one of the principles that design games 
rely on for success. In this case the feeling of 
involvement in the co-creative process seems to not be 
enough to overcome the lack of relation between the 
solutions and the municipality for the results to promote 
further work. 

Given the objectives, the results from the design game 
session are of value to the municipality but the value is 
not directly presented thus making it easy to miss and 
consequently dismiss the results. To act as a driver for 
possible developments and improvements of life quality 
the value has to be articulated in the results presented to 
the municipality so they are not easily dismissed. 
Considering an absorptive capacity framework (Cohen 
& Levinthal, 1990), suggest that articulating the relation 
between the results and the objectives of the 
municipality would make it easier for the civil servants 
to assimilate and exploit the results. Articulating the 
role of the participating stakeholders as clients, may 
then lead to those stakeholders being more active in 
seeking applicability of results presented. 

IDENTIFYING ACTION SPACE FOR STAKEHOLDERS 
When considering the culture of quick judgment and 
fear of failure in the public sector (Bason, 2010; 
Mulgan, 2014) it can be understood that results that do 
not clearly articulate a connection to the organization, as 
with the original results from the design game, are not 
taken further even though they contain value in regard 
to the organization’s objectives. From an absorptive 
capacity perspective the results do not relate enough to 
the municipalities for the civil servants to realize the full 
value in the results.  

Whereas the original results are valuable to the 
municipality as information bearers about citizens’ 
needs and wishes, the results that have gone trough 
additional analysis and development also provide the 
municipality with additional input. Input in the form of 
concrete suggestions of how to take part and play an 
active role in the development and maintenance of a 

high life quality, thus giving more concrete value. These 
results more clearly relate to the municipality. 

By identifying the action space in the analysis and 
development of the solutions we open up for a 
connection to the municipality, aiding its absorptive 
capacity (Cohen & Levinthal, 1990). The connection to 
the municipality’s function and activities make it easier 
for the civil servants to relate to the solution, thus 
making it easier to see value in it. 

The conceptualization of in what way the municipality 
can take responsibility and be an actor in a solution, also 
give the result an intrinsic plan of action. A plan that 
would potentially increase the probability of passing the 
evaluation and lead forward as well as support the next 
step towards a finished solution and implementation. 

CONCLUSION 
Delivering and communicating results from design 
games to an organization that wishes to implement 
solutions based on the game, is not just a matter of 
delivering the direct results from the idea generation of 
the game to the organization, nor just to have the 
organization participating in the game. Our analysis 
show that there is need for additional analysis of the 
results to articulate where the organization can take a 
leading role, contextualized by the change or 
development processes that scope the possibilities to 
implement solutions. This analysis could either be part 
of the game in a longer game session or done separately 
and reported to the organization after the game session. 
But for the game to be worthwhile in regards to drive 
development and not just produce solutions that comes 
to nothing this step has to be supported in some way. 

Exactly how such support should be developed, as part 
of the co-creative process or separate from that activity, 
probably needs to be developed in different manners 
depending on circumstances of the cases. In this specific 
case, using the different action spaces as an analysis 
technique together with stakeholders could have been 
one way of moving forward towards implementation. 
With techniques that promote participatory innovation 
there follows several challenges. One such challenge is 
how results from co-creative events can be taken care of 
and brought to implementation. From a given design 
game setting, we propose that there is an interaction 
between the way that co-created solutions are expressed 
and the propensity in public sector organisations to 
dismiss ideas that does not seem to concern them, which 
inhibits important results to be taken further.  

In conclusion, the playfulness of a design game needs 
subsequent systematic work to reach potential benefits 
of using a design game. 
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ABSTRACT 

The Umeå Pantry was a five-week long public art 

event held in Umeå, Sweden, aimed at making 

concerns about food production public and 

supporting local communities interested in food 

related practices.  

The event consisted of a series of performances 

where participant communities were invited to a 

dialogue on food concerns and practices in the 

region. The performances took the form of 

communal activities such as food harvesting, 

cooking, workshops, debates and demonstrations.  

The making of the art event highlights the practice 

of creating forms for engagement and participation 

of disparate communities around social issues.  

In the broader picture, this project contributes to 

the understanding of community participatory 

design and design for social innovation. 

INTRODUCTION 
In recent years an increase in urban population and 
consequent urban lifestyle has made food production 
and consumption an important issue for environmental 
sustainability. In Umeå the demand for sustainable 
agriculture food-systems has encouraged the adoption of 

strategies such as the transition town movement 
(Hopkins 2008) promoting local resilience. 

In this context the Umeå Pantry project returns to the 
locality, its people and vernacular knowledge as a 
source of inspiration. The project (the Umeå Pantry 
project is referred to simply as project or event in the 
rest of the paper) aims at making concerns around food 
production in the region public and supports the 
transition movement towards ecological and social 
sustainability. This type of engagement is never ready 
and this project can be considered a way station, albeit a 
necessary one in forming and supporting of 
communities that can drive this change. 

The project’s orientation as an art event grounds it on 
concepts such as relational-aesthetics (Bourriaud 2002) 
and public participatory performances in art. Bourriaud 
defines relational aesthetics as a set of artistic practices, 
which take as their theoretical horizon the realm of 
human interactions and its social context. 

With respect to design practice, we find that the 
established traditions of user-centered and participatory 
design have both been challenged by an increasing 
interest in how sometimes radical re-appropriation and 
innovation happen in socio-cultural contexts. Examples 
discussed range from studies of how lead users develop 
their own solutions to problems (Von Hippel 1986) to 
how processes of social change can be initiated and 
driven at the grassroots by communities of practice 
(Wenger 1998). Furthermore, there are examples 
suggesting a shift from methods for understanding 
people, and for bringing people into a design process to 
participate, to methods (or perhaps better: 
performances) for situating and staging design processes 
in places previously not included in user-centered 
design practice (Burns, Cottam, Vanstane & Winhall 
2006). Thus shifting the emphasis from bringing people 
(or information about people) into the design process, to 
situating the design process in a socio-cultural situation 
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rarely under control and re-defining even the basic 
terms and relations between ‘designer’ and ‘user’. 

The influence of concepts such as relational-aesthetics 
and the traditions of participatory design provide the 
conceptual background of the project. 

This practice-led project was part of a larger enquiry on 
‘design and social innovation’. As participant observer 
and part of the project team, the author’s actions in 
shaping Umeå Pantry are attempts at understanding 
design embedded in the socio-cultural context and 
engaging communities on social issues.  

The subsequent sections of this paper illustrate the 
making of this event and provide examples of the 
orchestrated encounters between participating 
communities and individuals. The concluding section 
discusses the event as an art oriented participatory 
design practice and its relevance to community 
participatory design and social innovation.  

THEORETICAL BACKGROUND 
The theoretical background of this project lies in the 
Scandinavian tradition of participatory design practice  
(Bjerknes & Bratteteig 1995; Bjerknes, Ehn & Kyng 
1987). These early participatory design studies dealt 
with the work environment and situated the practice 
within institutional boundaries. The Umeå Pantry 
however is a public event taking up a rather broad topic 
to address. The challenges of handling the complexity 
and ambiguity inherent in the project require informal 
strategies to cope with the unexpected situations, 
compared to plans and formal procedures, Argyris and 
Schön have termed this often situated approach as 
theories-in-use (Argyris & Schön, cited in Hillgren, 
Linde & Peterson 2013). 

In this project the definition of community is understood 
as ‘communities of practice’ (CoP), a term coined by 
Etienne Wenger (Wenger 1998). She describes them as 
groups of people who share a concern or a passion for 
something they do and learn how to do it better as they 
interact regularly. An important attribute of such a 
community is that they build relationships that enable 
them to learn from each other and develop a shared 
repertoire of resources: experiences, stories, tools, 
beliefs, ways of addressing recurring problems—in 
short a shared practice (Wenger 1998). The author spent 
a few months as a member of the local urban farming 
collective and frequented meetings of other 
sustainability focused communities to understand their 
motivations and build trust.  

The Umeå Pantry also borrows from community 
participatory design processes; the formative topics 
shaping the development of community processes 
described are: new forms of politics, publics and 
infrastructuring (DiSalvo, Clement & Pipek 2012). 
These topics are interrelated and feed off one another. 
Here politics refers to a politicised rhetoric that emerges 
out of the participatory activity through which the 

desires of the community can be represented. Politics is 
also inferred when engaging in agonistic discourses in 
the pursuit of democracy, where marginalised voices are 
given due part in the discourse (Mouffe 2002). The idea 
of publics is taken from John Dewey’s ‘the public and 
its problems’ (Dewey1927), where the public is 
described as a confederation of bodies that are 
temporary formations that crystallise and dissolve 
around an issue. In the Umeå Pantry this takes the form 
of articulation of concerns on food-production and its 
mutually constructed publics. Lastly, infrastructuring 
implies the necessity of platforms for deliberation and 
support for the emerging publics (Ehn 2008).  

More recent work on design for social innovation is 
done by Manzini and colleagues from the DESIS 
(Design for Social Innovation and Sustainability) 
network, along with social innovation labs such as 
NESTA, The Young Foundation and Ashoka. These 
labs have also been working towards exploring the 
landscape of open, local and connected communities 
(Manzini & Rizzo 2011). More than often their 
interventions claim radical change as their goal and a 
practice that supports scaling up grass root innovation 
over the long run. However, the ambitions of the Umeå 
Pantry as a small-scale intervention are to engage and 
build the capabilities of the many communities already 
active in the region by building shared commitment and 
co-learning. During the course of the project the 
concerns around food-production become focal points in 
a joint enquiry and exploration of local food practices 
(farming and non-farming activities such as cooking, 
preserving, distribution, research and development etc.). 
The acts of making food concerns public and public 
making, become the main ingredients in the 
composition of the Umeå Pantry.  

COMPOSING THE UMEÅ PANTRY 
This section covers the historic context of food 
production in the region in and around Umeå and 
introduces the organising team of the project and its 
infrastructure. It then goes on to describe, through 
processes of engagement, imagination and alignment, 
the acts of public making and making concerns public.  

The food industry in the region is imports driven and the 
local food production happens in the sparsely populated 
countryside. Mainstream farming remains a physically 
and economically challenging profession and is 
hampered by rural flight. The practice of urban farming 
in Umeå is bolstered by urban growers and activists, 
with some of them having formed informal urban 
gardening communities who rally for sustainable change 
in the city. There is a weak but growing rhetoric 
emerging that is in opposition to the disempowering 
socio-economic effects of globalisation.  In spite of this, 
the membership in these communities remains low and 
limited to the same individuals. Another hindering 
tendency is for these communities to become closed in, 
hostage to their own singular activity such that they are 
unable or unwilling to evolve their practice in response 
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to changes in society. Umeå also has a large university, 
home to researchers on food, farming and culinary arts. 
All of these, in addition to supporting institutions 
involved in food distribution, storage, retailing and 
catering services, constitute the food- network in the 
region. 

The Umeå Pantry was a project based on a concept by 
an artist collective with the idea of showcasing local 
food practices through a communal pantry and cooking 
events. The project team tasked to plan and run the 
project was multidisciplinary and included the author. 
The team appropriated the basic idea of the pantry and 
communal cooking to fit the context of Umeå and its 
communities. The main adaptation was in the 
introduction of a range of material and discursive 
activities in a move towards more performative 
alternatives as compared to presentations or meetings. 
The project had a limited sponsorship by the festival 
organisers and was further supported by donations of 
food, time, space and material from public volunteers 
and farmers who supported the concerns being raised. 

 
Figure 1: The custom built infrastructure of the Umeå Pantry 

The infrastructural artifacts in the project consisted of a 
pantry stocked with food from local farms, a mobile 
kitchen and outdoor dining area custom built for the 
project. On few occasions a cafe served as an indoor 
presentation venue. Additionally, some of the activities 
were hosted in nearby city-gardens, neighborhoods, 
farms and forests. The events and the food cooked were 
offered free to the public. In return they could without 
any obligation contribute raw ingredients or volunteer 
time for cooking.  Most of the food used in the project 
was donated and was listed on the pantry windows 
along with the name of the farm/ individual where it had 
come from. This became an entry point for the 
participants to claim ownership of the project, not only 
as volunteers with delegated responsibilities but also as 
advisors and initiators of activities within the event.  

A rhythm was followed throughout the event: food 
collection during the weekdays and community cooking 
on the weekends. The food collection entailed a trip to 
the local farms to harvest produce. The weekend 
cooking was accompanied by presentations and 

activities, for example cooking workshops, live 
demonstrations and harvest parties. The combination of 
a collective activity and discussions was a signature 
ritual introduced in the project and named Pantry-talks.   
The repeating nature of the activities over multiple 
weeks meant that the people participating in the event 
were getting to know each other within the bounds of 
the event and also outside. This familiarity accompanied 
by growing trust would help the participants to engage 
in agonistic dialogue, especially on controversial issues.  

The engagements were planned around an open 
thematic framework of the event. Each theme would last 
for a week and give the stage to related communities 
and individuals that would be interested in 
demonstrating their food practice. To be able to derive 
these themes and invite the communities and 
individuals, the project team invested time in farm visits 
and meeting with local farmers, specialists and existing 
communities prior to the event. The attendees who 
would be presenting, hosting or demonstrating during 
the Umeå Pantry were grouped based on complimentary 
interests or practices and assigned a theme. For example 
the theme ‘Farming and landscape’ was chosen as it 
could bring together urban and rural farmers and ‘Why 
food matters’ was chosen to bring together 
sustainability activists and other critical thinkers. Few of 
the themes were named so that they could become 
carriers for a conversation around a locally relevant 
issue. For example ‘Taste of transparency’ as a theme 
was thought of as a critique to the lengthy 
(unsustainable) food supply chains and the import 
driven food industry in the region.  

The themes selected through this process are given 
below.  

(1). Farming and landscape: this theme questioned the 
site of food production and encouraged a conversation 
between rural and urban farming practices. 

(2). Taste of transparency: this theme questioned the 
food production and distribution chain from ‘farm to 
fork’ and sought to bring food producers and consumers 
closer. 

(3). Why food matters: this theme brought up political, 
economic, environmental, social and ethical concerns 
related to the way food is produced and consumed. 

(4). Art of transformation: this theme highlighted local 
vernacular knowledge of food preparation.  

(5). Pantry manifesto: this theme was a way to nudge 
the communities towards collective action based on a 
shared imagination of a future region. 

Although existing sustainability-minded communities 
were invited as participants, the public facing nature of 
the event attracted a mixed audience throughout the 
duration of the event. The involvement of experts and 
institutions added to the diversity of this milieu.  

To create a collective imaginary on food practices in a 
region is a slow process of sharing experiences, 

85



4  Participatory Innovation Conference 2015, The Hague, The Netherlands    http://sites.thehagueuniversity.com/pinc2015/home 

language and practice. This is however necessary if the 
communities are to talk about themselves in a reflective 
mode, see themselves in new ways and recognise the 
potential of collective action in moving towards this 
common vision. In the Umeå Pantry, this was achieved 
to the extent possible within a limited time frame 
through a variety of boundary-crossing encounters 
(Akkerman & Bakker 2011) staged with support from 
the project team. A few examples are given from each 
of the themes to illustrate this point.  

(a). Encounter between food producers 

At the onset of the project the food producers who were 
part of this project where simply labeled according to 
their site of practice i.e. rural or urban farmers. For 
example a harvest party hosted by the urban farmers at a 
prominent public park in the city and in succession a 
potato-harvesting trip organised by the project team to a 
rural farm demonstrated the nuances in between both 
forms of agriculture practices.  

 
Figure 2: The harvest party hosted by the urban farmer collective 

 
Figure 3: The Umeå Pantry team harvesting potatoes with a farmer 

The way of life of the farming community as shared by 
their stories revealed more about their motivations. 
Some of them had moved from cities to the countryside 
leaving jobs to pursue farming as a profession. Few of 
them farmed to satisfy their ideal of self-sufficiency, 
some were engaged in balancing city jobs with farming 
on the side through shared land holdings and some had 
been farming for multiple generations. A richer picture 
of farming had become visible and the rural urban 

dichotomy became a topic of debate, with the 
participants questioning and suggesting hybrid sites and 
strategies of farming.  

(b). Encounter between producers and consumers 

The theme ‘Taste of transparency’ brought together the 
consumers and producers through the medium of a 
chef’s practice. Students of the Umeå University School 
of Restaurant and Culinary Arts guided by project 
members travelled for two days to food production and 
processing sites including farms and a fish saltery to 
collect ingredients for a cooking session.  

 
Figure 4: Students visit a fish saltery to collect ingredients 

This collection process encouraged the group to 
understand and form a relationship with the producers. 
The food cooked by this group was served to the public 
along with the stories from their visits.  

What defines ‘good taste’? This was the question posed 
by the group to the audience at the end of the meal. 
Multiple interpretations of good taste were voiced, for 
example in relation to responsible food consumption 
and transparency in the food chain. 

(c). Encounter between complementary practices  

Multiple views on sheep farming were given through 
on-stage dialogue between a sheep-husbandry 
researcher from the Swedish University of Agricultural 
Sciences and a local sheep farmer. Prior to the start of 
the event the project team had purchased a sheep from 
the same sheep farmer and documented its upbringing. 
The perspectives on sheep rearing placed in front of the 
audience accompanied by images of the sheep’s 
upbringing created the ground for a debate on the 
perception of the sheep as a commodity, as food and as 
an animal.  
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Figure 5: The Umeå Pantry team with the sheep farmer and his sheep 

(d). Encounter with political actors 

The theme of ‘Why food matters’ introduced socio-
political institutional agendas to the public. For example 
representatives of the Nordic Genetic Resource Centre 
explained how Scandinavian seed-banks work and 
propagated the idea of preservation of biodiversity in 
the face of mono-farming culture. Discussions with 
student researchers working on genetically modified 
seeds revealed that both of these practices consider 
themselves to be sustainable but have very different 
notions of what a sustainable future looks like. Other 
organisations like the Federation of Swedish Farmers 
discussed regional issues at stake in agriculture and 
encouraged people to support local farms. The dialogues 
centered on what was at stake and how we could 
balance sustainable farming practices and feed a 
growing world population. 

(e). Encounters in-between consumers 

The food-sharing events gave the participants a chance 
to demonstrate do-it-yourself techniques that 
transformed raw ingredients into food preparations. 
Example of those are butter-making and vegetable-
pickling sessions. The conversations that followed 
focused on local knowledge and skills about food 
processing that were fast being lost.  

 
Figure 6: A demonstration of the pickling process and sharing of the 
recipe 

 

(f). Encounters with marginal practices 

The project team invited food producers that are making 
local, unique and often marginalised food products for a 
demonstration. For example, an azolla (aquatic fern) 
cooking workshop revealed that foods not considered 
edible, could in fact be highly nutritious. Producers of 
bread made out of tree bark (Barkbröd) introduced its 
making process and its history as famine food. These 
products prompted discussions around human survival 
in times of adversity and extreme food scarcity.  

The description of the participants as consumers and 
producers is reductive to say the least, though used in 
the above examples it encourages us to imagine the 
possibility of hybrid roles in the continuum between the 
two. 

OPEN FOOD FUTURES 
The project ended with the project team releasing a call 
for collective action in the form of a workshop called 
Open food futures facilitated by the author. This was an 
attempt by the project team to align the participants 
towards a shared purpose. As part of the last weekend of 
the event this activity was by subscription or invitation 
only as opposed to the drop-in nature of all other 
activities in the past. The call specified that the 
workshop participants should be interested in taking 
forward the ideas developed during this project, aiming 
to include community leaders and motivated 
individuals.  

The co-design workshop started with a workbook, a 
personal manifesto on food production, which asked the 
participants to articulate their version of a ‘green 
utopia’. Utopias can signify totalitarian political projects 
or fictional worlds, but in this case the intention of 
making and sharing each others green utopias was to 
critique current day food practices and find common 
values that could drive collective action (Bradley & 
Hedrén 2014). It should be noted that dissensus was as 
important as consensus in this meaning-making process 
and encouraged by the project team members.  

The discussion on ‘utopias’ was followed by an exercise 
to map hybrid practices that could lead us to the 
different visions of life in the city and the future of 
farming. These practices in the form of products, 
services and infrastructure where plotted onto the map 
of the city. The use of the map aided the participants in 
identifying how the urban could be connected more 
strongly with the rural and the local food networks 
strengthened. The workshop ended with participants 
coming together around key ideas that ranged from 
growing food at home using aquaponics to exploring 
land sharing for community farming.  
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Figure 7: The open food futures workshop  

RESULTS 
It is too soon to see the full effects of this project in the 
communities who participated. Although a few new 
work groups have formed consisting of Umeå Pantry 
project team members and participants of the project. 
The intention of these groups is to develop some of the 
ideas that came up during the event.  

As hoped, the encounters between the actors have aided 
the articulation of new imaginaries and social 
arrangements. For instance, in the Open food futures 
workshop through the activity of sketching ‘utopias’ the 
participants discussed Umeå in light of desirable and 
non-desirable world states. A quote from a participant 
workbook reads – “Umeå is very much a dystopia now, 
sucking energy, people, knowledge and resources from 
the surrounding areas...we need to start living our lives 
where we live and not somewhere else” (this person 
lived in a smaller town outside Umeå). Responses such 
as these prompted the debate on rural-centric production 
and urban-centric consumption as the popular 
imagination of urban-rural livelihoods with respect to 
farming. The ideas that came out of this discussion 
envisioned hybrid farming sites and practices that would 
encourage relationship building between urban and rural 
dwellers.  

The encounters further influenced individual and 
collective identities of the actors who were bound 
together by a common issue and exposed to each other’s 
knowledge and practices. To illustrate this with an 
observation, some farmers who were not often part of 
public forums, when asked to debate farming issues 
became increasingly vocal and at home with their 
realigned identity as experts amongst the other 
participants. In general, the project has brought many of 
the farmers and food experts closer to the other like-
minded people and communities in the region.  

DISCUSSION  
In retrospect, the making of the Umeå Pantry could be 
understood as ‘artful integration’ (Suchman 2002), 
where the design work is not a singular activity but 
comes together in the ongoing alignment of disparate 
actors. The tactics used to achieve this, is the interplay 

between the rhythms established during the event, 
themes, encounters and infrastructure. Below we discuss 
the relevance of these tactics in the making of the event. 

The weekly rhythm of the project allowed the team to 
improvise activities in response to emergent situations. 
Due to the gap between the weekend cooking activities, 
there was room to improvise the weekend menu 
depending on the donations by the participants and the 
harvesting activities. Changes to the programme could 
also be made if the team thought it would be relevant to 
the theme. 

As guidance schemes, the themes created by the team 
channeled dialogues but also allowed for spillovers in 
the form of overlapping activities across themes. The 
themes do not aim to be exhaustive, but rather are 
formed by grouping together of complementary local 
food practices (and people representing them) and in 
some cases the intent to critique current food systems.  

An important purpose of orchestrating the encounters 
was to contextualise abstract concerns on food through 
activities, around which a dialogue could take place. 
The material and discursive nature of the encounters 
intends to provide an experiential quality to the 
encounters and support better dialogue. Additionally, 
rituals such as the Pantry-talks run across themes and tie 
the individual encounters together. This provides a 
cohesive character to the entire event that is engaging 
and easy to communicate to the public. 

The pantry, kitchen and eating space were custom built 
for communal activities. The use of the pantry to stock 
donated or harvested foods, with the name of the 
person/farm mentioned on the pantry window 
represented it as a shared collection. These physical 
materials along with the encounters and rituals all 
together act as boundary infrastructure (Bowker & Star 
1999; Akkerman & Bakker 2011) in-between the 
participating communities and individuals.  

Bourriaud in his explanation of a relational art event 
suggests that the ‘arena of exchange’ established during 
the event can be judged in aesthetics terms by analysing 
the coherence of its form, the symbolic value of the 
world it envisions and the image of the human relations 
reflected by it (Bourriaud 2002).  

Understanding of the participatory design practice as a 
relational-aesthetic event challenged the project team to 
think in terms of the encounters as creating a specific 
sociability, represented by convivial human 
relationships and a resilient world state. In few of the 
themes the team was able to translate this thinking into 
orchestrating the encounters i.e. for the ‘Taste of 
transparency’ theme the culinary-arts practice was 
redefined by the chef’s relationship to the food growers 
and responsibility towards the consumers.  

The relational-aesthetic concept further inspired the 
project team in the day to day making of the Umeå 
Pantry. The team embraced informal strategies to cope 
with the ambiguous relationship between the 
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participants and the project team. A focus on 
affordances rather than strategic design and distribution 
of agency became a salient mode of operation for the 
project. For example, letting participants host or 
contribute to the event by volunteering was a way to 
share ownership of the event. One such example was of 
the local urban farming collective taking on the role of 
the host and organising a harvest party for all the Umeå 
Pantry participants. The team acknowledged the 
possibility of unknowns beyond authoritative 
knowledge regimes, and strove to bring in knowledges 
from the margins by inviting disparate participants and 
showcasing lesser-known food practices like the making 
of bark bread.  

CONCLUSION 
The project began with the intent to make concerns on 
food production public and support local communities 
involved in food practices. Engaging the various 
communities and individuals took the form of the 
participatory art event influenced by notions of 
relational-aesthetics. The making of the project is 
explained through the use of tactics such as rhythms, 
themes, encounters and boundary infrastructures, which 
give it an open structure. The notion of ‘artful 
integration’ is used to understand how the design 
engagements would come to fruition over an extended 
period through an ongoing alignment of disparate 
actors.  

Contrary to participatory design traditions within 
organizations, this project situates itself in a more 
ambiguous setting, embedded in the socio-cultural 
context and in service of a larger social agenda.  

The authors propose that in this context, the community 
participatory design exercise, seen as a relational- 
aesthetic event could provide a valuable frame to 
understand how participatory design projects could 
respond to the socio-cultural context when tackling 
complex social issues. 

The author’s role as part of the project team is also 
worth elaborating on.  Although the team functioned 
collaboratively on all aspects of the event production, 
the author gave special attention in incorporating the 
understanding of an open structure in the project. This is 
represented in the thematic framework and the rhythms 
that were established during the event. Furthermore, he 
has been instrumental in thinking about the boundary 
infrastructures (Akkerman & Bakker 2011) as materials, 
rituals and discourse that went into preparing the 
encounters. 
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ABSTRACT 

Designers have grown increasingly interested in 

social consequences of new technologies. As social 

impacts become increasingly important it might be 

fruitful to understand how social impacts develop 

and how a designer can anticipate these 

consequences. In health care practices, for 

instance, it is important to control unintended 

social impacts at forehand. Social impact is an 

outcome of the mediating effect of a technology 

with its social environment. Human behaviour in a 

social environment can be analysed from the 

perspective of a social ecological system. To 

anticipate social impacts simulations of social 

practices are needed. To simulate practices the 

persona approach has been adapted to a screenplay 

approach in which the elements of a social ecology 

are used to gain a rich description of a social 

environment. This has been applied for a 'Heart 

Managers' case.  It was concluded that the 

screenplay approach can be used for a systematic 

simulation of future social impacts. 

 

INTRODUCTION 
During recent years, designers have grown increasingly 
interested in social consequences of new technologies. 
Modern information technology, in particular, creates 
extensive possibilities to influence social behaviour. 
The responsibility of a designer changes in the case of 
social innovation. In such cases social outcomes are 
connected to the intentions of designers and therefore 
become a responsibility. As social innovations become 
increasingly important it might be fruitful to understand 
how social impacts of products develop and how a 
designer can anticipate these consequences. 

Social impacts of new technologies have been the 
subject of several studies. One example is a study 
performed at the Rathenau Institute in the Netherlands 
(Schuurman et al., 2007). They analysed the 
consequences of Aarts & Marzano’s concept of ambient 
technologies (2003). In the study, the Rathenau institute 
examined current and future scenarios for different 
types of future technologies to ensure a discussion about 
ethical consequences of ambient technologies. From this 
study the question was raised that although the 
Rathenau institute acquired important information about 
social impacts, it was by no means certain that all 
reasonably predictable results were found (Bouma, 
2013). For a designer such an approach might not be 
sufficient. 

When a designer sets out to develop a new product, he 
may find he needs specific information about the 
possible social impacts that will allow him to make 
choices about the product that is to be developed. In 
health care practices, for instance, it is important to 
control unintended social impacts at forehand in order to 
prevent harmful situations for vulnerable patients. I will 
explain this with an example from the study at the 
Rathenau institute. The scenario discussed here is an 
example of context-aware technology that is still limited 
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in intelligence and describes a man with heart problems 
who wants to go on a holiday with his wife.  

…His cardiologist doesn’t want to let him go, unless he is 
willing to use a ‘Heart Manager’. The Heart Manager 
consists of sensors on his body that continually register his 
heart rhythm and brain activity (via ECG and 
electroencephalography) and a gps tracker. The sensors 
were provided by his insurance company. Were any 
problems with his heart to develop, ambulances or doctors 
would be directly alerted.  
While on his holiday, he also went mountaineering, during 
which activity the sensor registered declining cardiac 
function. After the holiday, he was confronted with this 
information by his medical coach during a regular check-
up. The coach indicated that his insurance might not insure 
future trips that included hiking in mountains.  

 

For the Rathenau institute (Schuurman, et al., 2007), it 
is evident that such consequences have ethical 
implications.  Ambient intelligence creates the 
possibility of adapting to highly personalized needs of 
patients, such as, in the above example, the support 
during mountaineering. However, it also creates new 
possibilities for other parties, in this case, an insurance 
company, who might ask its policyholders to 
demonstrate healthier (risk avoiding) behaviour.  

The scenario describes one situation in one specific 
context. Other consequences can be imagined as well: a 
heart manager used by a user with different 
characteristics in a different setting. If the purpose of 
research is to have a thorough understanding  of 
possible social impacts, it might be better to have a 
systematic way of finding consequences. 

In previous research a theoretical framework has been 
developed and validated that describes the elements that 
are concerned with the formation of social impact 
(Bouma, 2013). The validation of this model has been 
based on cases in which social impact already existed 
and needed to be identified. For the identification a 
social ecological model has been used to describe reality 
in a holistic way. In the case of anticipations of social 
impacts it is needed to simulate future social practices. 
Probably the social ecological approach can be used to 
simulate future practices as well. 

The purpose of this paper will therefore be to discuss 
whether social impacts of technologies can be simulated 
in health care practices. 

LITERATURE AND THEORY 
Social impact is an outcome of the mediating effects of 
a technology with its social environment. To identify 
social impacts it is therefore necessary to describe the 
process of social mediation on a social level: we need to 
expand from the traditional use context -which is 
common for user centred research- to a social context. 
This has led to the following starting points which are 
visualized in figure 1:  

 Human behavior in a social setting can be analyzed 
from the perspective of  a social ecological system. 
Ecological systems theory treats individuals as 
active agents who constantly shape, and are shaped 
by, their environments (Lounsbury and Mitchell, 
2009). A social ecological approach therefore 
enables us to determine the factors of influence 
within a social environment (Stokols, 1996). Every 
change in a context leads to intended and 
unintended changes due to other factors that can be 
related to social (formal and informal), individual 
and physical factors (Clitheroe et al., 1998)[1].  

 Contextual characteristics of products interact with 
the social environment. A product cannot be 
differentiated between contextual characteristic and 
use characteristics; they are inseparable (Brown and 
Duguid, 1994). The only way to identify these 
characteristics is in the context of use1 [2].   

 The introduction of a new technology leads to a 
interdependent relation with a social environment 
(Akrich, 1992; Latour, 1992; Law, 1992), called 
mediation between an user and a technology in a 
certain context (Verbeek, 2005). Mediation comes 
about in a complex interplay between technologies 
and their users. A new technology will be translated 
into a form that is more appropriate for potential 
adopters, by choosing some elements of the 
technology and leaving out others (Tatnall, 2010). 
So, it is not sure what kind of mediations will take 
place. Mediations in a social environment lead to 
the involvement of additional actors and therefore 
they are called social mediations [3]. 

 

Figure1: visual representations of 
the elements that are concerned 
with the formation of social 
impact 

Figure 1: visual representations of the elements that are concerned 
with the formation of social impact 
                                                           
 
1 When they ran up against the problem of the inseparability of 
products and their contexts Brown and Duguid found it helpful to 
think in terms of a relation between centre and periphery.  Some 
actions of a product are related to the centre and some to the 
periphery. Typing on a typewriter, for instance, can be regarded as an 
action within the centre of a product; the fact that typing on the 
typewriter makes noise and therefore communicates the fact that 
someone is at work to co-workers in an office can be regarded an 
interaction within the periphery. However, when the noisy typewriter 
starts to make strange noises as an indication that a malfunction has 
occurred, this sound can be interpreted as a centre relation. Depending 
on the user, centre-periphery relations can differ. 
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A WORKING MODEL FOR IDENTIFICATION 
Derived from earlier research it was found that for the 
identification of social impact the social ecological 
approach helps in determining important factors of 
influence, which gives an holistic view on a social 
environment. However, mediation is difficult to predict 
and will always be combined with an observation in 
reality.  The process leading to the identification of 
social impact can be summarized in the following 
research steps: 

 Construction of a social ecology. Determination of 
important influential factors on the social 
environment related to social goals of a specific 
social network. For a holistic view of a social 
network, a description of a social ecology should 
contain at least four factors of influence (e.g. 
individual, social, technical and physical factors). 
The social goals are related to the health and 
sustainability of the social ecology; the number and 
diversity of interactions. It has been found that it is 
important to determine specific factors of influence 
for any specific social network. A social ecology is 
a framework of theories rather than one specific 
way of thinking and therefore includes different 
insight from social sciences. 

 Observation of new practices. This is an attempt to 
describe changed practices in a social network 
resulting from the intervention of a specific 
technology. Practices that directly or indirectly 
have been influenced through an intervention need 
to be observed and are derived from the influences 
determined from a social ecology.  

 Construction and interpretation of social mediation 

patterns. Based on step 1 and 2, mediation 
processes can be constructed which will generate 
information about the way mediations have 
developed. The confrontation between insights 
from the social ecology and actual practices leads 
to a construction of social mediations. This step is 
taken in order to understand which functionalities 
of a particular product are responsible for which 
kind of social impacts. The impact is related to 
changes in the number and diversity of interactions.  

 Identification of relevant contextual characteristics. 
Based on this step, a designer can gain insight into 
the characteristics of a product leading to undesired 
social impacts and the contextual characteristics 
that lead to desired social impacts. 

In the case of anticipating the social impact of a product 
like a Heart Monitor it is difficult to describe the social 
environment in which the social impact will take place 
(because the product can be used in different social 
environments) and it is not possible to observe social 
practices. The working model therefore has to be 
adapted. In the next section I will discuss the 
possibilities of an adapted form of the persona approach 
to be used for this purpose. 

FROM PERSONA TO SCREENPLAY 
In user-centred design approaches, it is common for 
product designers to anticipate future user behaviour. 
One well-known method involves the use of persona: 
abstract representations of users with which the designer 
engages in order to understand the end users of his 
product (Courage and Baxter, 2004; Pruitt and Adlin, 
2006; Valkenburg et al., 2008). One of the benefits of 
personas according to Courage and Baxter (2004) is that 
they can be used as a discussion tool in cognitive 
walkthroughs, storyboarding, construction of realistic 
scenario’s and other usability activities.  

Personas can be used to understand a person in his or 
her context and to anticipate current and future 
behaviours with the use of scenarios. In research on 
social impact it has been concluded that the focus of 
attention needs to shift from the use level towards the 
social level (Tromp et al., 2011). For the anticipation of 
social impact we therefore need to employ this approach 
on a social level. The description of a persona must be 
supplemented by a description of physical, technical and 
social factors; in other words, a social ecological 
description must be provided. 

This could be considered a screenplay, which is defined 
as ‘the words that are written for a film / movie (= the 
script), together with instructions for how it is to be 
acted and filmed’ (Hornby and others, 2010), i.e., an 
extended version of a script. The screenplay approach 
may be regarded as an extension of the persona 
approach, enhanced with a description of social 
structures, technical and physical design characteristics.  
The screenplay is a description of the social influence in 
which social impact can develop and will be (like a 
persona) a start for the formation of scenario's. These 
scenarios have a different starting point, unlike the 
traditional use of scenarios. Normally scenarios on a use 
level are the concrete narratives that describe the 
hypothetical  use of a product being designed 
(Anggreeni, 2010). Scenarios on a social level however 
describe hypothetical social consequences. From these 
scenario's anticipated social mediations can be 
constructed. As has been mentioned earlier, contextual 
characteristics of products can only be identified in the 
contexts of use. Therefore a hypothetical social 
mediation process will reveal which characteristics of a 
product might lead to which social impacts. 

Whether the screenplay approach is an interesting way 
of simulating social ecologies and practices needs to be 
further analyzed. In the next section, the consequences 
for the working model are discussed. 

A WORKING MODEL FOR A SCREENPLAY APPROACH 
The insights that have been derived about social 
mediations indicate that a chain of interactions merges 
into changed practices (Bouma, 2013). In order to 
anticipate the impact of a product on a general social 
environment, a way must be found to form possible 
chains of interactions in a systematic manner.  
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This leads to the following steps:  

 Construction of different screenplays. In the first 
phase, the social ecological characteristics of 
possible future users of a product must be 
established. What kind of influencing factors are 
relevant in this specific case? Also, possible 
functionalities of the future technology need to be 
defined. All possible attributes will be gathered.  

 Simulation of new practices with scenarios. The 
attributes from the social ecologies will be 
combined in a number of variations and translated 
into hypothetical future scenarios. Social impact 
scenarios need to be made for a variety of social 
ecologies. 

 Construction and interpretation of social mediation 

patterns. In this phase, possible social mediations 
need to be identified. These are derived from the 
scenarios in step two. The confrontation between 
insights from the social ecology and simulated 
practices leads to a construction of social 
mediations. This step is taken in order to 
understand which possible functionality  leads to 
which kind of social impact.  For a correct 
interpretation of social impact, two questions need 
to be asked: Is the social impact likely to happen? 
Is the social impact wanted or unwanted, in the 
light of the general social goals of the specific 
environment?  

 Identification of relevant contextual characteristics. 
Based on this step, a designer is enabled to 
recognize which characteristics of a product lead to 
unwanted social impacts and which contextual 
characteristics yield the desired social impacts. 

In the next section, I will apply the insights from the 
working model  in the screenplay approach. 

RESULTS FOR THE HEART MANAGER CASE 
In the introduction I have discussed the case of the 
Heart Manager. This case will be used to see whether 
the screenplay approach has potential for simulating 
social practices. 

The steps of the working model will be used to describe 
the results. 

Step 1: Construction of different screenplays. 

The first step consists of constructing the social 
ecologies for possible future users.  What screenplays 
can be determined that are relevant for this case?  

Several factors of influence were described (see table 
1). For the individual factors various users who might 
receive a heart manager are identified. These were:   

 an adventurous man (not afraid of a little risk) 
called John. 

 a concerned man (who has never changed his job 
and is likely to go on holiday in the Netherlands 
every year) called Patrick. 

For the social factors, a social setting was added to each 
of these individual users. A different perspective was 
chosen for each individual. This is also the case for the 
physical design context. For the future concept of the 
Heart Manager, different physical  characteristics were 
identified.  

In the next table an overview of characteristics are 
shown: 

INFLUENCES DETERMINATI
ON2 

ATTRIBUTES 

INDIVIDUAL identity, 
status, goals,  

skills, tasks, 
requirements, 
expectations  

John: adventurous, 
education: university, 
middle class, 
sportsman, besides 
heart problems in 
good shape 

Patrick: conservative, 
low income, passive 
lifestyle, job as a 
factory worker 

SOCIAL (relationships) 

Formal; job, 
voluntary 
jobs, doctors, 
insurance 
company 

Informal; 
friends, 
family, 
neighbours, 
passive, active 
interactions 

John: married, 
independent, no 
children, spends a lot 
of time with his 
friend.  

Patrick: his daughter 
and son are his most 
important contacts. 
They visit him every 
weekend. He is also 
a volunteer at the 
local football club 

PHYSICAL Housing 
characteristics 

Living 
environments 

Recreational 
environments 

John: bought his 
house in. It is a 
characteristic, 
detached house. 
Holidays in Spain 
and Austria. 

Patrick: has a rental 
home in the northern 
part of the country 
(Meppel) in a row 
house. He spends his 
holidays in his own 
caravan at a campsite 
in Diever  

                                                           
 
2 These factors have been deduced from an analysis in chapter 5 
(Bouma, 2013) 
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TECHNICAL 
CHARAC-
TERISTICS 

Functionalities 
of 
technologies 

Contextual 
characteristics 

 

The information 
provided by the heart 
manager can be 
handled in various 
ways  

Who and when do 
people have access to 
the data/information? 

What is the design of 
the heart manager? 

(e.g. visibility) 

Table 1: Summarized overview of possibilities for different 
screenplays 

Step 2: simulation of new practices with scenarios. 

In this step various screenplays were constructed. The 
attributes in the above figures were combined in a 
number of situations.  Links were made between a 
specific situation, a persona’s character, other physical, 
social and individual characteristics and possible 
designs and functionalities of the heart manager.  

The combinations of attributes led to different scenarios. 

Example1: Mountaineer John is seeking new thrills  
Screenplay: John (individual), influence of friends (social), 
holiday in Austria (physical context), the heart manager 
emits a sound as soon as he develops problems with his 
heart and then the emergency departments are sent an 
automatic message with his gps coordinates (technical 
attributes). 
Scenario: John has developed heart problems at the age of 
62 and is really confused. He has always been an active 
man and had assumed that he would remain in good health 
well into old age. He has gone mountaineering his whole 
life.  Now John, his wife Jane and some friends were on 
their way for a pretty standard expedition in the Austrian 
Alps. His friends (with whom he had been climbing for 
many years) have joined them and are teasing him about 
his new situation. John has always been very competitive, 
and his friend secretly hopes that he will be forced tone 
down his views during this trip. During the holiday, he is 
hardly aware of the heart manager; it is so small (the 
sensors have been inserted under his skin) that he tends to 
forget about his situation. 
During one of their climbing expeditions, the heart 
manager suddenly starts to beep. John is experiencing heart 
problems. An automatic message is sent to nearby rescue 
teams with gps data and information about his condition. 
Unfortunately, John and his friends are in an area where an 
alerted helicopter is not able to land and his friends have to 
carry him to a different location. The helicopter arrives just 
in time and takes him to a hospital in a city nearby. John 
survives, but his heart problems have worsened. 
The Austrian authorities are not pleased about John’s 
expedition and intend to recover the costs of the rescue 
from John’s insurance company. Over the past years, there 
have been too many daredevils like John in these 
mountains, which has saddled the Austrian government 
with considerable extra costs. 

 

The next example is a variation on the first:  now, 
John’s heart manager has been replaced by a more 
visual device, whose constant presence influences his 
daily behaviour. 

Example 2: The influence of the physical design of the 
heart manager on John’s behaviour 
Screenplay: John (individual), friends and wife (social), 
restaurant (physical context), heart manager is visible under 
shirt (technical characteristics). 
Scenario: Everything is going well on John and Jane’s 
holiday. They are very happy climbing together during the 
day and socializing with their friends in the afternoons. 
However, one thing is bothering John: the physical design 
of his heart manager. It looks like a small mobile phone 
and is attached to his chest. It is constantly bothering him 
(he feels it all the time) and when he wears a thin shirt, 
other people can see it. He has always been a very 
handsome man and still looks not a day over than 50. 
Unfortunately, the temperature in the restaurant forces him 
to take off his jacket. People ask him questions about his 
heart manager, while he was trying to forget his heart 
condition during his holiday. Although the evening is a 
pleasant one, he would actually prefer to go back to his 
hotel.  

 

The next example introduces Patrick, who is a totally 
different person (see table 1 for characteristics). He has 
a device that allows him to monitor his heart condition 
constantly. 

Example  3: the influence of new availability of 
information about his heart condition on Patrick’s 
behaviour 
Screenplay: Patrick with concerns (individual) worried 
children (social), at home (physical context) and a 
technology that provides constant information and that can 
be consulted through a smart phone; furthermore a daily 
summary of the information is available for his children 
(technical characteristics).   
Scenario: Patrick is having a difficult time adjusting to his 
heart condition. He is afraid to exercise (although the 
doctor has strongly recommended him to do so). Whenever 
his heart skips a beat, he worries that his heart problems 
have returned. His daughter has arranged for him to be 
fitted with a ‘heart manager’. This device will provide him 
with information about his condition and make him feel 
more secure. He can monitor his heart rhythm on his 
mobile phone and he will receive extra warnings in critical 
situations. Patrick continuously checks the information 
provided by the device. After finishing a light task for his 
wife, he checks to see whether his data has changed. His 
children (who can read a blog with a summary about his 
condition during the day) add to his concerns by 
confronting him with variations in his heart rhythm. His 
doctor, however, assures him that these variations are 
normal. Since he has gotten his heart manager, Patrick has 
rarely left his house anymore. 
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Step 3: construction and interpretation of social 

mediations. 

For this step social mediations need to be identified. 
These will be derived from the scenarios in step two. 
Several mediations can be identified: 

 In the first example, the technology did not mediate 
the direct practices of John: the device was 
invisible and therefore disappeared to the back of 
his mind rather quickly, so John received no 
feedback on his expeditions in the mountains. The 
fact that he would receive help whenever needed, 
together with the social pressure of his friends, 
increased the risks he was taking.  

 The second example illustrates how the technology 
of the heart manager impacted on the wellbeing of a 
person. In this case, mediations of the heart 
manager with other visitors of this restaurant will 
influence John’s behaviour in future situations. 

 In the third example, the mediation of the 
availability of information on the behaviour of 
Patrick is discussed. The constant availability of 
information and the interpretation of data is another 
complex issue.  

The mediations derived from the scenarios need to be 
interpreted to understand how these lead to harmful 
social impacts. Two questions are essential to this: Is the 
social impact likely to happen? Is the social impact 
harmful? These two questions are foremost in 
interpreting the impacts found for the heart manager. 
The likeliness of the impact should be analyzed in the 
light of comparable situations:  

 Literature on the influence of social norms on our 
behaviour can validate whether social groups have 
major influence on our mountaineer John (Steg and 
Vlek, 2009).  

 Risky behaviour, for instance in cars: sensation-
seekers are known to exhibit more risky behaviour 
in vehicles equipped with anti-lock brakes (Jonah et 
al., 2001). 

 Impacts of background and foreground positions of 
technologies (Ihde, 1991). 

 Information about the psychological consequences 
of e.g. wearing hearing aids could provide 
information about whether the visibility of a heart 
manager is an important factor that might influence 
John’s behaviour.  

 For John, being confronted with the heart manager 
could also have a positive effect, in that it might 
function as a nudge to remind him of his heart 
problems (Sunstein and Thaler, 2008). It is 
questionable whether in that scenario John would 
undertake the same risky expeditions as in example 
1. The probability of this impact needs to be 
considered as well. 

The possible harmful impact is related to generic social 
goals: 

 John may be ashamed of his heart manager; he will 
isolate himself. 

 The relation between Patrick and his children 
changes; they act as if they were his minders, which 
could cause the relationship to deteriorate. 

 Etc.  

Step 4: Identification of contextual characteristics. 

Based on step 3, characteristics of technologies can be 
linked to possible impacts. This can help in the 
evaluation of functions of new products. 

Contextual 
characteristics 

Factors of 
influence 

Social impact 

Availability of 
technology. 

Influence of 
social norms. 

Risky behaviour 
with ABS. 

Might lead to 
increased risks. 

Visibility of 
technology.  

Influence of 
social norms. 

Impact of 
foreground and 
background 
positions of 
technology. 

Nudge to 
increase 
awareness. 

Might lead to 
social 
withdrawal and 
increased safety 
behaviour. 

Constant 
availability of 
data. 

Impact of direct 
feedback on 
behaviour. 

Influence of 
social norms. 

Impact of 
foreground and 
background 
positions of 
technology. 

Nudge to 
increase 
awareness. 

Individual and 
social 
behaviour may 
be adapted to 
control the data 
from the 
product. 

Table 2 contextual characteristics linked to social impacts 

In step 4, factors of importance (from the analysis in 
step 3) must be linked to contextual characteristics and 
possible social impacts. Obviously, only impacts will be 
used which are likely to occur and which lead to wanted 
or unwanted impacts. Based on this overview, a 
designer can reflect on the desired functionalities of a 
heart manager. 
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DISCUSSION 
Compared with research performed to identify social 
impacts (original working model) it is found that the 
focus of attention has shifted. To ensure validity in the 
case of identifying social impacts it is important to have 
a solid understanding of the social ecology and the 
observation of changed social practices. The found 
social impacts are depending on the quality of the first 
steps of the working model. In the case of simulating 
social impacts with the screenplay approach the validity 
of outcomes is defined in the last two steps:  the 
construction and interpretation of social mediations and 
the identification of contextual characteristics.  This is 
in accordance with a Failure Mode and Effect Analysis. 
FMEA focuses on processes that manufacture products 
and involves the calculation of a risk (severance and 
occurrence) (Arabian-Hoseynabadi et al., 2010). The 
screenplay approach, as it has been applied in this case, 
can be considered a way to calculate risks as well.  

The main difference between the screenplay approach 
and the persona approach is a shift from the use level 
towards the social level. For this purpose a focus on the 
use of a product has been replaced by a focus on social 
practices. In previous research I have concluded that 
this is a necessary step in order to find social 
consequences of technology (Bouma, 2013). To 
emphasize this shift I have decided to use the term 
screenplay approach to explain the broader context of 
this approach. 

For the case described in this paper screenplays have 
been constructed based on common sense, as its purpose 
is to explain the tool and to show that an increase of 
impacts can be found. When applied in health care 
practices it might be wise to put more attention on the 
formation of the screenplays, otherwise important 
impacts might be missed. The validity might be 
improved by incorporating real data about users and 
social environments, as is recommended in the persona 
approach. 

Variations in technical functionalities of the proposed 
new product proved helpful in providing information 
about the relation between functionalities and social 
impacts. This seems to be an interesting option for 
designers of new products. 

For the screenplay approach to be successful it is 
important to determine whether it leads to a systematic 
and thorough anticipation of social impact. The use of 
screenplays helps in creating a variety of social 
environments which leads to an increase of social 
impacts. Whether the found impacts are sufficient for 
the development of a new product with presumed 
impact remains a subjective discussion. 

In the introduction I mentioned that designers have 
grown increasingly interested in social innovations and 
therefore become responsible for social outcomes as 
well. In the case of  health care practices the 
responsibility of a designer is also linked to vulnerable 

patients that may have problems to adapt to new 
situations. As social mediation come about in a complex 
interplay between a social environment and a 
technology it is always unsure what outcomes of a new 
technology can be expected in real life. The screenplay 
approach can be a tool to help designers in gaining more 
understanding of anticipated impacts and related 
contextual characteristics. 
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ASSESSING SMART TEXTILE 
SERVICES USING BODILY 
KNOWLEDGE OF TANGIBILITY 

 

ABSTRACT 

When combining the tangible properties of Smart 

Textiles (such as the hand of the fabric) with the 

intangible properties from services (such as 

dynamic properties and business models) the result 

can be considered as a Smart Textile Service. 

Practitioners in a healthcare context are used to an 

embodied approach to examine and improve the 

bodily abilities of their clients, therefore 

developing the intangible components of Smart 

Textile Services for healthcare can introduce 

difficulties in a participatory design process. In this 

article we investigate how embodied interactions 

with the prototypes of service interfaces help to 

assess not only tangible but also intangible aspects 

of Smart Textile Services. The analysis concerns a 

design meeting that took place during the multi-

stakeholder process to develop the smart cardigan 

and service “Vigour” for people with dementia. 

During this meeting the current state of the 

development of the Smart Textile Service is 

assessed by two physical therapists, a manager of 

the eldercare organisation and two designers.  One 

of the main findings is that the validation of 

assessments takes place by relating the body to  

 

tangible objects, imagined tangible objects, 

imagined future tangible objects and imagined 

intangible objects. We argue that bodily behaviour 

provides the basis for participants to agree on 

favourable/non-favourable tangible and intangible 

aspects of a design. 

INTRODUCTION 
Intrinsic tangible properties that define the “hand” of the 
fabric such as softness, comfort to touch, flexibility to 
conform to the body, wearability and familiarity. Smart 
textiles have the capability to dynamically adapt their 
behaviour to the environment and other external stimuli 
(Schwarz et al. 2010). Therefore, existing qualities of 
textiles can be further extended with sensing capabilities 
(e.g. measuring touch, stretch, movement, light and 
sound) and actuation capabilities (e.g. changing heat, 
colour, light and shape). These material qualities are 
especially fit for applications in wellbeing and medical 
context such as rehabilitation (Black 2007). Healthcare 
practitioners strongly emphasize the bodily and social 
abilities of their clients, for example during physical 
rehabilitation exercises or medical examinations. These 
corporeal, social and contextual elements are important 
aspects within the concept of embodiment, and allow 
for the creation, manipulation, and sharing of meaning 
(Dourish 2001). The Smart Textile Services project 
(STS) part of the Dutch Creative Industry Scientific 
Program (CRISP) aims to investigate how to design, 
develop and deploy services based on smart textiles 
locally in the Netherlands. In STS, Dutch textile 
producers, engineering companies, elderly care service 
providers, creative hubs and academia (Bhömer et al. 
2012) worked collaboratively to integrate existing 
knowledge from the separate domains of textile (soft 
materials), technology and services.  
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According to traditional marketing literature services 
are considered intangible and, therefore, “cannot be 
touched, tried on for size, or displayed on a shelf.” 
(Shostack 1977). However, the relations between 
providers and clients are based on the materiality and 
embodiment of their interfaces (Secomandi & Snelders 
2011). The combination of these separate fields 
introduces a challenge between the tangible and 
embodied characteristics of textiles and healthcare on 
one side, and the intangible nature of services on the 
other side. 

An example of a Smart Textile Service developed in 
STS is "Vigour", a smart cardigan for people with 
dementia that motivates the people to move more using 
sound. In “Vigour”, a dynamic tangible textile garment 
is combined with an embodied implementation within 
physical therapy and a business model that emphasizes 
the intangible components. To realize this application, 
which goes beyond physical products, connections 
between the whole vertical textile chain were needed, 
from production companies to end-users. This approach 
required the involvement of a wide group of 
stakeholders to collaborate in a participatory innovation 
process. Although intangible components played an 
important role, the actual service is actualized through a 
service interface (in this case a cardigan) that is 
available for bodily perception. As we will show, even 
when considering an intangible aspect of the design, 
stakeholders in their interactions still rely on 
embodiment as a main principle for validating the 
design in a design meeting - either by manipulating or 
pointing at the prototype or by using gesture or other 
bodily movements to mimic, explain or point out 
possible usage scenarios. Experiential prototypes of 
service interfaces could be evaluated by stakeholders 
and end-users (Bhömer, Brouwer, et al. 2013a).  

Figure 1: Evolution of the Vigour Smart Textile Service 

 

These prototypes were used for referring to service 
aspects during discussions by pointing, touching, 
demonstration and even simulating demonstration 
(Brouwer & Bhömer 2013). In our current investigation 
we are interested in how these embodied interactions 
with the prototypes of service interfaces exactly helped 
to assess certain tangible and intangible aspects of 
Smart Textile Services. In this paper we will show an 
analysis based on an assessment meeting that took place 
during the development of the Vigour smart cardigan 
for people with dementia. 

VIGOUR SMART TEXTILE SERVICE 
Vigour consists of a knitted long sleeve cardigan with 
integrated stretch sensors made of conductive yarn and 
an accompanying iPad application which monitors the 
movements of the upper body and can give sound 
feedback. This cardigan is one of the services interfaces 
of a Smart Textile Service for geriatric patients, their 
family, physiotherapists and other people involved in 
caregiving. It enables all stakeholders to gain more 
insight in the patient’s exercises and their progress. 
Besides wearing the garment during daily activities to 
gather activity information, Vigour can also be worn 
when executing rehabilitation exercises. Feedback is 
given to the wearer through the sound coming from an 
iPad application. This sound helps to motivate patients 
to do their exercises and achieve an increase in their 
bodily awareness. For example: the further an arm is 
moved upwards, the higher the pitch of the piano, or an 
increase of volume of the voice in a song which is 
determined by the end-user. The sensitivity and 
activation of each sensor surface can be controlled using 
the interface on the iPad application. The project 
advances ways of communication between geriatric 
(Alzheimer) patients and their therapists and encourages 
interaction and movement.  

 

100



Participatory Innovation Conference 2015, The Hague, The Netherlands    http://sites.thehagueuniversity.com/pinc2015/home 3 

Three iterations of prototypes of the cardigan have been 
developed, together with an eldercare organization (De 
Wever), electronics engineering company (Metatronics), 
textile producer (TextielMuseum TextielLab) and a 
fashion designer (Pauline van Dongen). To evaluate the 
prototypes and discuss new ideas regular meetings were 
organized. With the first prototype (shown in figure 1a) 
the direction was set-out, as described in (Bhömer, 
Tomico, et al. 2013b). Then, an improved prototype was 
developed which implemented the idea of manipulation 
through sound (shown in figure 1b). In a previous article 
we analysed a meeting where physiotherapists reflected 
on the prototype (Bhömer, Brouwer, et al. 2013a). Here 
it was concluded that participants used bodily 
interactions with the prototype for explicating design 
issues by gazing (with pointing, touching or 
manipulating), demonstration or demonstration by 
imitating the interaction. In this article we will build 
further upon this analysis, by focussing on a meeting 
about the same project, which occurred in succession of 
the meeting described in 1b. In the meeting shown in 
figure 1c a new prototype of Vigour and the 
accompanying iPad application were assessed.  

During the development of this prototype the main 
focus was on improving the aesthetics and material 
qualities, to reach especially a less stigmatizing medical 
appearance. The goal of the meeting was to 1) evaluate 
the current prototype (both the cardigan and the 
application), 2) to understand the participants' positive 
and negative associations with the iteration of the Smart 
Textile Service, 3) to brainstorm about the ideal future 
Smart Textile Service, and 4) to establish mutual 
agreement about the next steps to take. This could 
include for example who to involve, how to set-up a test 
with the clients of the eldercare organization, or how to 
design the sounds that reacted to body movement. 

ANALYSIS 
The participants of the meeting (figure 1c) were the 
following: two physiotherapists (F and E) from an 
eldercare organization, an dementia expertise centre 
manager of the same eldercare organization (C), an 
interaction designer (D) who was responsible for the 
design and development of the iPad application and the 
design researcher who was in charge of the design of the 
prototype (B). The duration of the meeting was 2 hours 
and 54 minutes. An initial coding was used to select 
excerpts where the stakeholders used their body when 
assessing certain aspects of the Vigour Smart Textile 
Service. In this initial coding the meeting was coded 
based on three variables. The first variable described 
how the participants were interacting with their body 
(e.g. a coding of 1.4 means a participant would 
demonstrate a certain feature using their body). The 
second variable is used to indicate to what the 
participants are referring to (e.g 2.1 would refer to the 
prototype of the Vigour cardigan). The third variable is 
used to indicate why the people were referring to a 
certain object (e.g. a coding of 3.2 would mean the 

participants are referring to a feature in future tense, not 
there being there yet at that moment). The first variable 
was derived from our previous findings about 
prototypes in design meetings (Bhömer, Brouwer, et al. 
2013a). The second and third variables emerged when 
coding the video recordings.  

 
Table 1: Overview of the initial coding used to analyse the meeting 

After this initial coding ethnomethodological 
conversation analysis (CA) was used to understand 
better how the participants use their body to reach 
understanding and agreement during such assessments. 
The next sections introduce assessments in general, go 
deeper into validating assessments, and analyses the role 
of the body in relation to the object that is referenced 
(tangible objects, imagined tangible objects, imagined 
future tangible objects and imagined intangible objects). 

ASSESSMENTS 
One of the major tasks which participants in a design 
session face is to assess ideas, objects, mock-ups and 
the like and share those assessments with each other so 
that they can accomplish agreement. CA literature on 
assessments in interaction reveals that, and how, 
assessments occur in everyday and institutional settings, 
and can be seen as a recurrent and recognizable 
phenomenon. According to Pomerantz (1984) 
assessments encompass ascribing value terms to a 
referent. The following excerpts present some of the 
different ways this is being done. 

1B  Ja 
   yes  
2   (0.4) 
3B  Zoiets inderdaad [of een] trektouwtje:: eh 

trektouwtje is niet ideaal  
   Something like that indeed or a pulling cord eh                  
   pulling cord is not ideal  

Excerpt 1 (YT1:56) 

A   Verschrikkelijke muziek. 
   Terrible music 

Excerpt 2 
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1B  Der is veel rekening gehouden met eh (0.4) 
   A lot of consideration was made with eh 
2(F?)  (hhh) 
3B  extra plooien der in te brengen om de  
   lichaamsvo(h)rmen (h)e(h)e 
   placing extra pleats in order to make the body  
   form 
4   wat  eh makkelijker [te maken er ] in te passen  
   fit in a better way 
5F  [nou wat goed] 
         wow how great 

Excerpt 3: YT1 - 00:26 

 

 
Figure 2: All eyes on the prototype while F utters: How great 

 

1F  Het ziet er wel al heel mooi uit zeg. 
   It really looks quite beautiful already 

Excerpt 4: YT2:40 

 

 
Figure 3: Everybody's gaze on the prototype and several hands 
touching it  

It is an interactional task for the participants to establish 
the referent that they are making an assessment about. 
This can be done by naming the referent in the same 
turn at talk, as in Excerpt 1, where 'pulling cord' is the 
referent, and 'not ideal' the value term; and in Excerpt 2, 
the referent being 'music' and the value term 'terrible'. In 
both cases, the referent and the assessment are produced 
through talk by the same speaker.  

However, establishing the referent may be done by one 
participant, while another participant makes the 
assessment about it as in Excerpt 3.  Here, B establishes 
the referent through talk, the making of pleats in the 
cardigan, while A asserts the value term 'good'. 
Establishing the referent may be supported by bodily 
behaviour as well - as demonstrated in Excerpt 3, there 
is handling of the prototype in order to establish joint 
attention, ie. participants' gaze, to the pleats. In Excerpt 
4, the referent of the assessment is indicated by a 
pronoun, understandable as the object that all 
participants are looking at, and several are touching it - 
the value term is 'quite beautiful'. The referent of the 
assessment can thus be established interactionally by 
way of pointing, gazing at or manipulating the tangible 
object or aspects of it, thus establishing joint attention.  

VALIDATING AN ASSESSMENT 
As pointed out in Fasulo and Monzoni (2009), 
assessments within evaluative activities, such as a 
design session, can be seen as central features of the 
overall activity. The assessments in this meeting are to 
some extend systematically solicited in planned activity, 
and the objective seems to be to achieve agreement. 
Central for such evaluative activity may be, then, that 
the assessments are validated or substantiated (Isaksen 
& Brouwer 2015), in the course of working towards 
agreement. One such validation is seen in the 
continuation of Excerpt 1. 

1B  Ja 
   yes  
2   (0.4) 
3B  Zoiets inderdaad [of een] trektouwtje:: eh 

trektouwtje is niet ideaal omdat het 
   Something like that indeed or a pulling cord eh  
   pulling cord is not ideal because it 
2D  [ja] 
        yes             
3   (0.8) 
4    ja het moeilijk was eh om het er in te brengen  
   yes it was hard to eh to get it in 

Continuation of Excerpt 1 

In this excerpt, the participants are discussing how best 
to get the cardigan fitting at the lower edge. A belt is 
considered and then B, in l. 1 considers a pulling cord. 
Just after, however, B assesses the pulling cord as not 
being an ideal solution. This is then followed by the 
reason for why this is not ideal, which can be heard as 
an account for such an assessment being acceptable for 
other participants as well. Such validation is seen 
throughout the data: Participants systematically provide 
reasons for their assessments being acceptable, and 
validated assessments tend to be reacted to with 
agreement from the other participants.  
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BY MEANS OF AN TANGIBLE OBJECT 
Validation of an assessment (the account of why a 
positive or negative assessment was made) may be 
made by pointing at, touching or demonstrating it with 
the tangible object that is the referent of the assessment, 
rather than by solely explicating this with talk. In 
Excerpt 5 the design researcher (B) is gazing and 
touching (1.2) the physical prototype of Vigour on the 
table (2.1), while making an assessment about the 
existing use of a certain feature. B is making a negative 
assessment in lines 1-3. In line 4 and 5 he produces a 
validation of this assessment by reference through talk 
to parts of the prototype while explicating it further by 
gazing at, and tapping the part of the prototype he is 
talking about. His bodily actions can be seen to produce 
evidence for his point, which then again can be seen as a 
move towards agreement on this assessment on the part 
of the other participants.  

 
Figure 4: Excerpt 5, l. 4: B tapping the prototype 

1B   Ehm dan als negatief daar aan gelinkt (.) 
    ehm then as a negative linked to this  
2    dat (.) de integrat=van de stof nog niet (.) 
    that the integration of the fabric is not yet 
3    optimaal is. = 
    optimal 
4    =Dr zijn nog wat harde onderdelen in de 

casings die misschien niet heel  
    There are still some hard parts in the casings  
    which probably might not be  
Bgaze   from paper up > prototype-----------------------

---------------------------------- 
Brighthand reaches out to PT touches PT taps three types 

hearably on hard parts 
5    comfortabel  kunnen zijn. 
    quite comfortable 

Excerpt 5: YT3:15:29-15:39 

BY MEANS OF AN IMAGINED TANGIBLE OBJECT 
As shown in an earlier study (Brouwer & ten Bhömer, 
2013) participants may make use of earlier handling of 
a tangible object when making a point about a design. 
This is achieved by mimicking the handling in their 
gesture, and grounding an assessment of that object 

based on their earlier handling. In such cases, the 
participants' bodies act with an imagined object when 
assessing it - and this may even be done when the object 
is in the immediate surroundings of the participants. It is 
not only the tangibility of a design object (prototype, 
mock-up, etc.) per se which affords for explicating 
design insights, but the interaction of participants 
bodies with tangible objects. These tangible objects may 
be physically present, but when not handled directly 
may also be 'imagined' on the basis of earlier bodily 
interaction with the object or similar objects. In other 
words, participants use their bodily knowledge of 
tangibility of the object in order to make their 
assessments about the design, and validate their 
assessment, simultaneously making the assessment both 
understandable and acceptable for other participants.  

In Excerpt 6 the manager of the eldercare organization 
(C) is demonstrating a function with her body (1.4), this 
movement is referring to the physical prototype of 
Vigour lying on the table (2.1), and she is doing this to 
explain her opinion about a feature of the prototype 
(3.7). The more or less positive assessment of the collar 
is followed by first presenting a general validation for 
this being seen as positive ('you have done this to make 
it broader') but then followed by Cs actual validation of 
seeing it as positive. First then, it becomes clear that C 
moves towards agreement on seeing the collar as a 
positive point based on her reasoning rather than others' 
reasoning. 

1C   De rits zit er heel mooi in en ik vind die 
kraag op zich [ook wel hè ](.) 

    The zipper is placed beautifully and I also  
    think the colar as such is also, right 
Chands                  [mimics colar on body] 
2    Dat heb je  eh natuurlijk gedaan om t brejer 

te maken >maar< 
    You did that of course in order to make it  
    broader but 
3    .hh [voor veel mensen is het wel]  
    oude mensen is het prettig=  
            for many people it is               
     old people it is nice 
4B         [e:::h ja: :::] 
Brighthand reaches over to touch the prototype  
5C    =als ze een kraag hebben.  
    to have a collar 
6B Okay. 

Excerpt 6: YT3 10:56 
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Figure 5: Excerpt 6, C simulating the collar with hands 

When Cs bodily movement is studied in more detail, it 
becomes clear she does not point at the collar of the 
prototype, which she could have done, since it is in front 
of her. In stead she mimics with her hand how the collar 
would be placed at her neck if she had it on. Thereby C 
accomplishes the gestalt of the positive feature of a 
collar when wearing the cardigan, thus underlining her 
positive assessment being made from the perspective of 
the user wearing the cardigan, rather than it being 
positive for technical-design reasons. Note in contrast 
how B, the designer may be moving to demonstrating 
this technical-design reason by validating it by use of 
the prototype itself which he reaches for in line 4.  

BY MEANS OF AN IMAGINED FUTURE OBJECT 
Furthermore, design sessions sometimes evolve around 
aspects of a product that neither is present nor has been 
- for example when discussing ideas for functions that 
have not (yet) been incorporated in a prototype. In these 
cases participants rely on their experience with tangible 
objects that have not played a role in the design process 
yet, for example by gestural handling of imagined 
objects which they have experiences with from their 
daily lives. In Excerpt 7 the manager of the eldercare 
organization (C) is demonstration a function with her 
body (1.4), this is a function that refers to the Vigour 
prototype on the table (2.1), however the function is not 
yet implemented, but for future use (3.2). An 
assessment (easier) is made about a referent (belt). C 
gestures the placement of a belt, much in the same 
fashion as she gestured the collar in the previously 
shown example. 

1C  Maar ik denk ook dat een riem makkelijker is 
want anders heb je het nog niet  (0.4) passend 

   But I also think a belt is easier since otherwise  
   you will not have it (0.4) fitting 

Excerpt 7: YT1: 1:45 

Only in this case, the belt is not a feature of the 
prototype and is only being talked about as a possible, 
future aspect of the design. In these cases thus, 
participants use their bodily knowledge of objects that 
have not (yet) played a role in the design sessions in 
order to make their points about the design.   

 
Figure 6: Excerpt 7, C gesturing a belt using her own body as a canvas 

BY MEANS OF AN IMAGINED INTANGIBLE OBJECT 
Finally, some functions of designs may be hard to make 
tangible, for example service plans, software, or the 
interaction between a tangible part and software. Also in 
these cases, the participants use their bodily knowledge 
of tangibility either with existing parts of the design, 
and gesture accordingly in order to explicate their 
assessments of those design functions. In Excerpt 8 one 
of the physiotherapists (F) is using her body to 
demonstrate (1.4) an aspect part of the service of Vigour 
(2.4), which is not yet implemented in the current 
prototype but could be implemented in the future (3.2). 

1F   En dan kan je [bijvoorbeeld met de] ene hand 
[z::ang doen? ] 

    And then one could for example with one  
    hand do singing 
Flefthand  [lifts up in the air] 
2E             [ja:: (met de twee) huh] 
    yes with those two huh 
3    [En de andere] [dat- ie  dus][dat mensen gaan 

zingen. 
    And the other that it thus that people will  
    sing 
Flefthand  [--rest on table]                       [rise up stroke, 

back in front of body] 
Frighthand [rise up in midair. stroke]    [rest on table] 
4E   [precies] 
5F   Ah das grappig 
    Ah that is funny 
6E   ha(h)a 
7C   m(h)m(h)m 

Excerpt 8 
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Figure 7: Excerpt 8, F line 1: 'zang doen'  

The validation of the assessment, consisting of a 
demonstration of the referent which the assessment is 
about, is presented before the assessment itself. F is 
talking about a possible function of the PSS, the 
possibility of incorporating singing in line 1-3, initially 
moving towards making a contrast (sing with left and 
right hand) but abandoning it and ending up only 
referring to doing singing with the one hand. After this, 
she provides an assessment of this function in line l. x 
('that is funny'). Several observation can be made of her 
bodily movements: First, her movement with her left 
hand in line l. 1 is understandable as a mimicking a 
movement a user of the prototype would make when 
using the system. Second, this movement is done at the 
exact moment where F describes the function (singing) 
that this movement would accomplish in the system. 
Thus, by producing talk and movement simultaneously, 
F creates a gestalt that is understandable as the function 
singing combined with the users' movement while 
wearing the cardigan. In line 3, F starts to describe a 
function moving the other hand may do, but abandons 
this and repeats the earlier gestalt of singing combined 
with movement of the left hand - both in her talk and 
her movement. It is now this combination of a 
movement imagined to be worn by F in combination 
with her talk of a function (doing singing) that as a 
gestalt is being assessed by her in line 4.  

The bodily knowledge of tangibility thus becomes a 
vehicle through which the participants work towards 
agreement on design decisions. The tangible objects do 
not have to be present in order for tangibility being a 
central tool in design processes - they may work as 
vehicles to make the referents of assessments 
understandable for others by participants exploiting 
their bodily knowledge of the objects' tangibility. 
Moreover, functions that are hard to represent in a 
tangible object may be communicated by a similar 
exploitation of bodily knowledge of objects related to 
that function: The bodily movement becomes a 
description of such functions. 

CONCLUSIONS 
The goal of this analysis was to investigate whether the 
prototypes would enable the participants asses the 
tangible (from the textile), embodied (healthcare) and 
intangible (of the service) components of the “Vigour” 
Smart Textile Service. In the previous section we 
described four observations of how the body was used 
in relation to the prototype, and in relation to the 
specific design feature that was being discussed and 
assessed.  

1) The body and the tangible object. Using body to tap 
and touch the tangible object while gazing (in Excerpt 5 
the designer is talking about existing use of the Vigour 
prototype on the table and is indicating that certain parts 
in the prototype are too hard by gazing and tapping on 
the prototype).  

2) The body and the imagined tangible object. Using the 
body to demonstrate certain aspects by “imagining” the 
object is on the body, instead of using the tangible 
object itself. We call this the bodily knowledge of 
tangibility of the object (in Excerpt 6 the manager 
makes a movement with her hands around the neck to 
indicate the collar is comfortably located for senior 
people).  

3) The body and the imagined future object. Using the 
body to make gestures of handling an imagined object 
that is not implemented in the prototype, relying on 
bodily knowledge from other experiences (in Excerpt 7 
the manager makes the movement of adjusting a belt, 
which is immediately understood by the other 
participants).  

4) The body and the imagined intangible object. Using 
the body to refer to design features that cannot be 
physically represented in the prototype. The participants 
use bodily knowledge about comparable situations to 
explicate their assessment (in Excerpt 8 the 
physiotherapist uses her hand to indicate that the 
volume of the singer would increase when making a 
movement). 

From this overview a spectrum is emerging that shows 
the different assessments that are being made by means 
of interaction with the body. From using the body to 
discuss properties of the prototype as they are presented 
in the tangible object (1) on one side of the spectrum, to 
using the body to represent imagined and future parts of 
the service which are not present in the current 
prototype yet (4) on the other side of the spectrum. The 
tangibility of the design objects (such as the protype of 
“Vigour”) can be seen as central in the design process 
since this can be used as a trigger for bodily interaction. 
The tangible features of objects can be exploited to 
assess aspects of the design, even when an object is 
intangible or not at hand.  
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In the middle of this spectrum there are interesting 
instances where the participants could choose to use the 
tangible object, but instead used their body to 
demonstrate these imagined tangible objects (2) (such as 
demonstrating the imagined collar in Excerpt 6). And 
similarly, bodily demonstrations of future objects are 
used to assess future features of the design (such as the 
demonstration of the belt on the body in Excerpt 7), 
instead of relating them to current implementations on 
the tangible object itself (3). The expression through 
bodily gestures enables the participants to demonstrate 
subtleties in the assessment, which cannot be easily 
expressed by talking or pointing to existing elements. 

As addition to methods in service design where hand 
gestures, role-play and acting-out are used as main 
methods to develop future tangible and intangible 
service interfaces. We propose thus, that tangible 
objects such as prototypes in relation to participants' 
bodily behavior provides the basis for participants to 
assess both tangible and intangible aspects of a design. 
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ABSTRACT 

We report on a series of co-design workshops 

conducted with older adults where we explored 

motivations and barriers to physical exercise in the 

contexts of social interactions, intergenerational 

family relationships and local communities.  

Given the current state-of-the-art and knowledge 

gathered from our workshops with older adults, we 

further developed a concept prototype called iStep 

(Intergenerational Support To Encourage Physical 

Activity). iStep aims to promote physical activity 

by allowing children and their grandparents to 

form teams of two and collaboratively work 

toward physical activity-related goals. 

This article presents findings of a series of co-

design workshops that lead to the creation of iStep, 

as well as a pilot implementation of the concept in 

a primary school setting. 

INTRODUCTION 
Physical activity (PA) has been found to provide a wide 
range of benefits for an ageing population, including 
improvements in blood pressure, diabetes, osteoarthritis 
osteoporosis, and cognitive function, as well as being 
associated with decreases in mortality, age-related 
morbidity, and mental disorders in older adults (Hamer 

& Chida, 2009; Nied & Franklin, 2002). However, 
evidence suggests that adults are not active enough to 
experience these benefits (Fox et al., 2011; Hallal et al., 
2012) and that levels of inactivity increase with older 
age (Scholes & Mindell, 2013a). Data shows that 
worldwide an average of 31.1% of adults are physically 
inactive and that figure rises to 34.8% in Europe and 
43.3% in the Americas (Hallal et al., 2012). Similarly, 
levels of physical activity are less than ideal in the 
younger population, with current levels being 
insufficient amongst young children (Scholes & 
Mindell, 2013b) and evidence suggesting that they 
decline even further with adolescence (Basterfield et al., 
2011; Hallal et al., 2012). 

The work described in this paper forms part of a EU-
funded initiative called Innovage, with a number of 
projects and goals aimed at developing and testing, as 
well as surveying and cataloguing, social innovations 
that will have an impact on improving quality of life and 
well-being of older people. The project considers that 
with an increasingly aging population, improving 
obesity related outcomes in older age will impact 
positively on the health and wealth of member states. 
Specifically, the work-package that this project falls 
within specifies three aspects to consider when 
designing a social innovation to improve well-being in 
older age: 1) social interactions 2) intergenerational 
behaviours and 3) increasing levels of physical activity. 

As defined by the European Union (EU) “Social 
innovations are innovations that are social in both their 
ends and their means – new ideas (products, services 
and models) that simultaneously meet social needs 
(more effectively than alternatives) and create new 
social relationships or collaborations. They are 
innovations that are not only good for society but also 
enhance society’s capacity to act. Social innovations 
take place across boundaries between the public sector, 
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the private sector, the third sector and the 
household”(European Commission).  

Design has become increasingly involved in social 
innovation over the last few years (Badke-Schaub et al., 
2011), gaining traction all over the world with the 
objective of tackling societal and economical challenges 
related to public services such as healthcare (Cottam & 
Leadbeater, 2004), ageing (Jarrett, 2010) and physical 
activity (Design Council). Co-design provides a 
methodological framework in the design of social 
innovations, and refers to the process of including 
stakeholders throughout the phases of 1) problem-
understanding, 2) decision-making and 3) creativity 
when developing a new product or service. It rests on a 
crucial understanding that each stakeholder is an expert 
in their own experience (Sanders & Stappers, 2008) and 
that all opinions, be those of designers, end-users or any 
other stakeholder, are equally important to the design 
process. Co-design is based on the belief that everyone 
can be creative given the appropriate tools and that one 
of the roles of the designer is to provide non-designers 
with the tools and techniques that enable design-
thinking.  

There are varying perspectives regarding design and 
designers’ roles within the context of social innovation 
(Thorpe & Gamman, 2011). For the purpose of this 
work we have embraced the concept of socially 
‘responsive’ design. Thorpe and Gamman (2011) argue 
that because the co-design process involves a series of 
stakeholders, it is subject to compromises regarding the 
negotiation of collective goals and the constraints 
imposed by context, community, resources and 
sustainability. Therefore, design cannot ensure the 
ultimate implementation of a social innovation on its 
own, or in other words designers cannot be “responsible 
in terms of the way they engage with and deliver local 
social, political and ethical objectives […]”, but rather 
that designers and design can assume a ‘responsive’ role 
within the constraints of a social innovation. This is 
achieved by adapting and responding to the changing 
needs of stakeholders, as well as contextual, social and 
economic factors, within the limits of design as a field 
of inquiry and practice. 

To inform the work being done within the Innovage 
project, we adopted a participatory ‘responsive’ 
approach involving potential stakeholders in the 
processes of 1) defining the problem context, 2) 
understanding the issues surrounding PA in older age 
and 3) discussing design concepts. In order to do so, we 
conducted a series of 6 design workshops with 
overweight older adults. We then developed a concept 
called iStep, based on knowledge gathered from the 
workshops, and piloted it in a local primary school. 

Additionally, A systematic review of electronic health 
literature databases was conducted, by our project 
partners, to find intergenerational innovations that 
sought to reduce obesity. After developing a search 
strategy, 206 articles were found across 11 databases. 

Following distillation and review, 19 were found that 
met the detailed criteria. The studies indicated that 
intergenerational interventions could be helpful in 
promoting healthy lifestyles in younger people, but no 
previous innovations had explored the potential of 
younger people influencing older people into adopting 
more physically active lifestyles (Authors, under 
review). 

In order for behaviour change to occur, the Fogg 
Behavior Model (Fogg, 2009) posits that  three factors 
need to come together, those being motivation, ability 
and triggers. In other words, the subject needs to be 
sufficiently motivated, possess the ability to carry-out 
the behaviour and there must be an effective trigger for 
the behaviour to happen. Considering this framework, 
iStep aims to 1) enhance motivation by promoting 
valuable intergenerational relationships, 2) be based on 
a form of PA that is within the abilities of a wide range 
of the population, and 3) provide triggers in the form of 
PA challenges that are time-constrained. 

COHORT WORKSHOPS 
A series of 6 co-design workshops were run between 
September 2013 and February 2014 following a process 
of understanding motivations and barriers to PA in the 
contexts of 1) intergenerational family relationships, 2) 
neighbourhoods and communities, 3) GPs (General 
Practitioners or family doctors). These topics were 
aligned with those specified by the Innovage project. 

PARTICIPANTS  
Participants attending the workshops were drawn from 
the NHS (National Health Service) South Yorkshire 
Cohort (SYC), a database of individuals compiled with 
their consent during regular GP surgery attendance. The 
SYC is a research project following the lives of 20,000 
adults, over a decade, and providing information on 
changes in the health of the population in South 
Yorkshire. Social and demographic filters on 
participation were placed at recruitment into the 
workshop programme ensuring respondents would be 
55 years old and above, resided in social demographic 
groups C1 to E (selected by geographic region) and had 
a BMI of 25.0 and above. 

Each workshop comprised six to ten respondents, and 
two or three design practitioners (from three 
dimensional design and Human-Computer Interaction) 
working in a design research capacity. Each workshop 
lasted approximately 2.5 hours. A gratuity was paid to 
respondents at the end of each session in the form of a 
shopping voucher but participants were not aware of 
this prior to attendance.  

METHOD 
The workshops followed a semi-structured approach, 
where moderators had a general topic list to follow but 
were free to pursue relevant issues that might arise 
during discussion with participants. Workshop 
discussions were audio recorded and transcribed. 
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Preparatory work was conducted prior to workshop 
commencement in the form of pilot workshops, that 
were undertaken drawing on a convenient respondent 
sample, to help define and focus workshop methodology 
and content.  

At the beginning of each session, participants were 
given a brief introduction to the Innovage project, as 
well as to the general topics that would be covered 
during the workshop.  

The same broad range of topics was explored 
throughout the 6 workshops, given the fact that a 
different group of participants attended each one. The 
insight from one workshop was transferred over to the 
next if the research team found it was relevant to the 
discussion. For example, one of the first workshops 
revealed that dog walking was a popular activity, but 
that some participants said they were reluctant to adopt 
a dog out of fear that they wouldn’t be able to take care 
of it as they aged. This topic was carried over into future 
workshop and illustrates how the content evolved from 
one session to another. 

The first set of workshops broadly aimed to explore 1) 
the types of PA that participants currently engaged in, 2) 
their perceived barriers and motivations for PA, 3) 
intergenerational links and relationships, and 4) overall 
views on technology and Internet usage. During these 
workshops, participants also engaged in a sticky note 
activity that involved writing down 1) PA they currently 
engaged in, 2) activities they used to do but aren’t able 
to anymore, 3) barriers to PA and 4) motivations to PA. 
The information from these notes was then used to 
promote further conversation.  

Based on the discussions generated during the first 
round of workshops, the second phase expanded upon 
the initial topics to include a discussion around 1) 
communities and activities that are promoted by local 
councils, and 2) advice/information provided by GPs 
regarding PA. The workshops concluded with a 
brainstorming exercise on how to increase PA levels 
during retirement. 

During the last 2 workshops, a number of early 
'sacrificial' concepts were introduced that involved one 
or two of the key topic criteria. The concepts were 
sacrificial in the sense that they were not proposed as 
final solutions, but rather as tools to provoke further 
discussion. The 'sacrificial' concepts were produced 
purely as a tool to help ground discussions, and to ask 'if 
we did something like this, how would you respond?' 
Concepts were described to participants verbally and 
represented with images and slides that captured their 
general ethos. In particular, participants were asked to 
comment on what they thought would be the main 
barriers or motivations for taking part. 

For the purposes of illustration, 3 of a number of these 
investigative ‘sacrificial’ concepts, are now briefly 
described. The concepts arose from discussion between 
the design and research team based on insight from the 

first four workshops. At this stage the concepts’ 
intervention criteria were kept deliberately 'loose' as not 
to prematurely bias emerging design directions and did 
not yet integrate all the criteria established by the 
Innovage project (social, intergenerational, PA). 

The first concept (C1) had a focus on information 
awareness, how do people know what may be available 
in their area in terms of types of activity to engage with. 
It proposed involving GPs as sources of information 
about what sorts of PA could be achieved locally, and 
with knowledge that this could be tailored to patients’ 
particular health related needs because of the GP setting 
and assessment. In this way it was suggested that, where 
some GP's may not currently be able to, they could 
provide a wider service beyond diagnosis and drug or 
therapy prescription. 

A second group of concepts (C2) described a 
community and neighbourhood approach to becoming 
more active. One scenario in this group involved social 
interactions with a focus on the provision of information 
and tools for establishing (and/or re-establishing) 
‘community spirit’. The concept was based on the 
underlying idea of empowering key groups of 
individuals with the appropriate tools and resources for 
organising and promoting new, or existing, local 
community-driven activities. This could involve 
enabling people to re-establish lost public PA facilities, 
such as swimming pools, as well as gather and collate 
their experience of, say raising money to re-open a 
village hall, and the provision of materials and 
information that would enable dissemination of their 
experiences so that others could learn from them. 

A third example illustrated the use of technologies that 
could connect younger and older people in new ways. A 
concept (C3) was described involving 'remote viewing' 
where children and older adults would wear lapel 
cameras, during sport for example, such that they could 
remotely experience each other’s PA. 

ANALYSIS AND MAIN FINDINGS 
Two researchers involved in the workshops analysed the 
transcripts to identify recurring topics and identify 
relationships between the codes, using an open coding 
technique. Each topic was coded and matched with 1) a 
short description, 2) relevant quotes and 3) a list of 
related topics/codes, as to illustrate each topic and 
provide an overview of their context within the 
workshop discussions. After the individual analyses, the 
researchers went through the codes together to seek 
agreement. The codes were then screened for 
inconsistencies or repetitions in order to reduce the 
number of codes and avoid duplicate entries. Below we 
present a summary of the most relevant findings, in 
accordance with the Innovage criteria (social, 
intergenerational, PA), along with illustrative quotes. 

1. Injuries and health issues are often barriers to PA, 
especially with increasing age. This happens in 
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cases where the individual and/or their partner have 
a health problem. 

"I used to — do a Yoga and Pilates class once a 
week, but after the back problem I had to stop doing 
it because I was just — it was too painful." 

"My husband's not very good. He's had heart attack 
and he's got osteoporosis, so his limbs, his bones — 
He's on sticks, you know? He's on crutches.” 

2. GPs suggesting walking, as opposed to other more 
strenuous forms of exercise, as a good way of 
staying active, within the limitations of injuries and 
health problems. 

"...with the Osteopenia they said keep walking, keep 
active, and do a little bit of varied work." 

3. Information and support provided by GPs isn’t 
always adequate. There was a level of discussion 
around the quality of information provided by GPs, 
where some participants had good supportive GPs 
and others did not.  

“GPs don’t have time to pass on information like 
that.” 

"Not easy to find out what is going on [at the GP 
surgery]."  

4. Participants referred to the time spent playing with 
young grandchildren as a good way of getting more 
exercise.  

"I play football in the summer with my youngest 
grandson. I'm the goalkeeper." 

5. However, there was some reluctance toward the idea 
of engaging with the younger generations outside of 
family ties. 

"[unclear] not being that helpful but, to be honest, if 
you asked me, frankly, do I want to engage with a lot 
of strange young people, the frank answer is not 
really." 

6. Dog walking was described as an activity that 
‘forces’ participants to do exercise on a daily basis. 

"I walk for about two hours a day, I guess. Yes. 
Three dogs. And it doesn't matter what the whether 
is like but they want to go out." 

7. Councils do not always circulate information about 
local activities. Some participants mentioned living 
in an area where they received a local newspaper 
advertising activities and gatherings, but it became 
clear that not all councils provide this type of 
service. Furthermore, talking about their community 
networks: 

“There used to be more community spirit.” 

"A community spirit is almost non-existent these 
days." 

8. Opinion expressed that a lot of older people are 
computer literate, ‘more and more’, but a general 
disdain of Facebook and Twitter was observed. 
Nonetheless, favourable attitudes toward IT were 
expressed. 

“my little pal [referring to Kindle]” 

"[When participant stops working part-time] So I 
thought I'd go on the Internet and see if there are 
some women hanging about who would like to go in 
a women's walking club." 

9. Engaging in group PA or doing something with 
friends. 

“I go to yoga with friends once a week.”  

“Like you said bowling, crown green bowling, you 
know, a lot of older people engage in that […].” 

"And then on Wednesday I was at a lady's place in 
Pickering doing herding.” 

10. Self-confidence was often linked to the willingness 
to engage in PA. This took different forms, either 
participants were feeling insecure about their ability 
to engage in certain types of PA due to health issues, 
or they felt self-conscious in taking part in certain 
types of activities. 

“I was the only one [older person] there.”  

"Yes. I would like to go to Zumba but I'm a bit 
hopeless. By the time they've done this bit I'm not 
very — my coordination is not good." 

"But I think — I mean, confidence and activity are a 
big link, aren't they?" 

11. Participants expressed the general opinion that 
younger generations might be less active than they 
were, due to changing social and cultural 
environments, infrastructure and modern working 
practices that centre themselves around desks and 
service delivery rather than manual labour. 

 “More transport now.” 

 “The attitude of a lot of younger people now is that 
older people don’t know anything because they live 
in a different sort of world to what the young do live 
in nowadays' …and 'a lot of young people don't even 
bother with their own grandparents.” 

“You didn’t worry about your child, but you didn’t 
in those days did you.” 

“I used to walk for an hour to work from 6.30am.” 

“At the very least parents should walk their children 
to school.” 

12. An overall consensus was observed around changes 
in lifestyle brought on by retirement. 

"First two months of retiring lost 2 stone. In work 
sat in front of a computer." 
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In summary, we found that participants were aware of 
the importance of maintaining active lifestyles into 
older age, even though issues such as health problems 
and injuries could presents themselves as significant 
barriers that participants needed to adapt to. We also 
found that self-confidence was often linked to the 
willingness to engage in PA and that social interaction, 
with friends or family, were often motivators to engage 
in PA. Furthermore, we discovered that council, 
community and GP support vary greatly depending on 
areas of residence. 

It is speculated that three categories of 'situation' can be 
described that sit within the broader context and the 
eventual successful uptake of a social, intergenerational 
and physical activity interventions. Clearly, the first of 
these can be described as personal situation. This would 
include whether or not the older person has a younger 
family member, a family member locally, or indeed 
ones mutually willing to be in regular contact with. 
There are a variety of these personal situation scenarios 
and this is compounded by whether or not the older 
person is IT literate and has access to IT, as well as their 
current level of physical ability. A second category 
would be those that define how interested an individual 
may be in undertaking a particular PA type. The 
majority of older persons described walking as being of 
most interest, some expressing interest in social walking 
and others explicitly describing that walking was 
something that they wanted to do alone or alone with 
their dog. Other interests in PA were described, such as 
swimming or football coaching, but often that interest 
and motivation was highly specific in nature, and, with 
the exception of walking, did not transfer in a broad 
sense to the rest of the group. A third category may be 
described around the complexities of social 
demographic groupings. 

Given the ambition in this project was to reach as many 
people (within the bounds of the selection criteria) as 
possible with a social innovation, it was considered that 
any narrow targeting of social demographic (say D's), 
physical activity type (say 'swimming') or personal 
situation (older persons with willing grandchildren and 
IT literacy) would prove to define interventions 
addressing a very narrow part of the population. 

ISTEP CONCEPT 
Reflecting on the findings from the workshops and the 
criteria defined by Innovage (intergenerational, social, 
PA), we iteratively developed the iStep concept. In 
iStep each participant uses a pedometer and registers on 
a website, where users can upload daily step counts and 
monitor their team’s progress. Our intention with the 
iStep concept is that both members of an 
intergenerational team would motivate each other to 
engage in PA while working toward a common goal, 
therefore building upon grandparents’ existing desire of 
staying engaged with their grandchildren and providing 
a channel for them to engage in collaborative PA. 

Given the intergenerational aim of the iStep concept, we 
opted to run the first pilot in a primary school. A school 
was chosen as a source of groups of children who could 
link with older relatives. The intention was to engage 
the children in a classroom challenge and ask them to 
invite their grandparents to participate with them. In this 
context, we hypothesised that the child’s motivation 
might be to help the grandparent stay healthy and active, 
while the grandparent would possibly be motivated by 
connecting with their grandchild and supporting them in 
a school-related assignment. 

The chosen form of PA was walking, as it is more 
inclusive than other more intense forms of activity such 
as running or cycling. This was based on knowledge 
gathered from the workshops, where health issues were 
a barrier to PA, and GPs actively recommended walking 
as an optimal way of keeping active. 

ISTEP PILOT 
The iStep concept was prototyped and then piloted in a 
primary school setting. The following sections describe 
1) participants and method, 2) equipment, as well as 3) 
main findings and future design improvements. 

PARTICIPANTS AND METHOD 
A total of 29 children, aged 7 to 8, from St Marie’s 
Catholic Primary School, 15 parents and 1 grandparent 
took part in the iStep pilot challenge. At the start of the 
process, a presentation of the iStep concept was 
delivered to the classroom and the weeklong Sheffield 
Round Walk challenge was presented. Children were 
asked to invite an older family member, such as their 
grandparents, to take part in the pilot with them. All 
children took home an information pack including 1) an 
invitation to take part in the pilot, 2) an information 
pamphlet about the research and pilot, 3) two sets of 
instructions on how to sign-up to the online platform, 
one for the child and parents and another for the older 
family member, 4) two consent forms, 5) and two 
pedometers. 

In order to take part in the pilot, participants were 
required to 1) return the consent forms and 2) register 
themselves on the iStep website. 

Overall, the pilot implementation lasted for a total of 5 
weeks. A member of the research team went into the 
classroom at least once a week to talk to the children 
and teaching staff. Researcher notes and observations 
were recorded for each of these sessions. In addition, 
two paper-based questionnaires were filled in by the 
children regarding questions about enjoyability and 
effectiveness of the iStep concept, as well as perceived 
barriers to usage. 

The PA challenge itself lasted for 1 week and required 
each pair to collaboratively achieve 70 000 steps. 
Participants were required to enter their daily amount of 
steps on the iStep website during this week. 

111



6  Participatory Innovation Conference 2015, The Hague, The Netherlands    http://sites.thehagueuniversity.com/pinc2015/home 

A raffle prize was awarded at the end of the challenge, 
in order to reward participants for their willingness to 
engage. The following section presents our main 
observations from conducting the pilot at the school. 

EQUIPMENT 
Participants were given a low-cost clamshell pedometer. 
The pedometers were of the mechanical (pendulum) 
type and are not as accurate as more expensive 
accelerometer-based devices. However, given that the 
minimum number of pedometers needed would be 33 
children + 33 family members = 66 pedometers, and the 
fact that the pilot being reported here is the first in a 
series of pilots, the team felt that the low-cost devices 
would be the most appropriate. 

MAIN FINDINGS AND DESIGN IMPROVEMENTS 
Even though the observations and findings, reported in 
this section, are specific to the context of St Marie’s, we 
feel they could be applicable to other contexts with 
similar aged children in primary school settings. A lot of 
these considerations would seem to be useful to 
researchers conducting similar pilots, by providing 
insight into planning and execution, as well as pointing 
out potential pitfalls that might be more easily avoided 
in the future. We present our observations according to 
the main topic areas that were identified during the 
process of running the pilot, these are 1) availability of 
older family members to participate, 2) registration on 
the website and access to networked devices, 3) 
commitment to the challenge, and 4) pedometers. 

AVAILABILITY OF OLDER FAMILY MEMBERS 
Several issues arose around partnering-up with a 
grandparent or older family member. Not all children 
had grandparents, a lot of them lived far away, and 
some of them had grandparents who were too ill to take 
part. In total, 5 older family members returned a consent 
form, which left most children without a teammate. At 
this point, we spoke with the children and agreed that 
they should be able to participate with one of their 
parents instead of a grandparent. Partnering with a 
parent also revealed a set of issues surrounding family 
dynamics and divorce or separation. In the end, 10 of 
the 15 parents that signed-up actively participated in the 
challenge. This demonstrates that family dynamics are 
widely variable and are an important issue that should 
be fully considered in the design of intergenerational 
programs. It became clear that concepts of this kind 
should allow wide room for diverse family 
compositions, as well as avoid excluding participants 
based on such dynamics. They should provide space for 
intergenerational family participation but also consider 
solutions that cater to individuals who do not have 
access to these family relationships. 

Furthermore, communication with family members 
posed a significant barrier to the running of the pilot. 
Given the fact that we piloted iStep in a school, all 
communication with parents and older family members 
was conducted through the children. We would verbally 

communicate the project and the processes involved in 
taking part with the students in class and then send 
written information home to the parents. However, there 
was no reliable channel for receiving communication 
back from family members. During the pilot, we 
approached the school about engaging with parents 
directly through a meeting, or other organised school 
event. However, this was not possible and sheds some 
light on the fact that designers and researchers need to 
adapt and work within the constraints of how each 
school operates.  

Based on these findings, it was decided that the platform 
design should be flexible enough to allow users to 
choose teammates according to individual preferences 
and circumstances. This will allow room for 
intergenerational partnerships, which will be actively 
promoted on the website, but also for other team 
compositions.  

ACCESS TO NETWORKED DEVICES 
Overall, children’s lack of access to the Internet and a 
computer was a major issue throughout the pilot. 

Most children reported having trouble in accessing a 
computer to enter their daily amount of steps. It was 
observed that the children were too young to have their 
own devices. They did not have personal computers and 
mentioned having to ask their mom or dad to use one of 
their laptops, which they weren’t always allowed to do. 
We also found that overall the children were too young 
to be permitted to use the Internet unsupervised.  

In addition, the children did not have their own email 
accounts or the correct mental model of what email is. 
During the sign-up process, participants were required 
to click on a verification link that was sent to their email 
addresses. Even though the school did create email 
accounts for each student, the children 1) did not 
understand this part of the process, and 2) did not know 
how to access their own school email accounts. In order 
to get around this barrier, the children’s accounts had to 
be manually activated by one of the researchers.  

Even though by week 3 we had 29 out of 33 consent 
forms returned, very few students and family members 
had signed-up to iStep. This lead us to conduct a 
collective sign-up session at the school with all the 
children involved, where one of the researchers 
performed a live step-by-step tutorial showing students 
how to register. 

Finally, the teaching assistant informed us that the 
children were too young to be expected to remember 
usernames and passwords. To resolve this issue, we 
printed each student’s login details on a small card that 
we then handed-out to them. The login card idea follows 
the same method currently used by the school, where 
each student carries their login details in their pocket for 
the computers used in IT classes. 

To address these issues it was decided that in future 1) 
email verification will be removed altogether and 2) we 
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will trial the concept with slightly older children who 
are at an age where they have easier access to IT. 

COMMITMENT TO THE CHALLENGE AND PHYSICAL 
ACTIVITY LEVELS 
On average, it took about 3 weeks to get the signed 
consent forms back from the students. During this 
period, the school sent out 2 official reminders to 
parents. During one of the sessions, the researcher 
became aware that some of the children had lost the 
consent forms but were reluctant to let us know. It was 
important, at this point, to make the children feel they’re 
in a safe environment and that they wouldn’t be judged 
or reprimanded for loosing the form. After this was 
made clear, a few students admitted to needing a new 
consent form. 

The weeklong Sheffield Round Walk challenge started 
the Monday after all the students had been collectively 
signed-up.  

Overall, during the week of the challenge 17 students, 1 
grandparent and 8 parents entered steps onto the website 
at least once. Of those participants, 1 grandparent, 7 
parents and 13 children entered steps for at least 5 days. 

Using a paper-based questionnaire, we asked the 
children why they weren’t regularly entering steps onto 
the platform. The majority of responses were either 
related to 1) forgetting to input steps, 2) not having 
access to a computer at home, or 3) lost and broken 
pedometers. The quotes below illustrate some of these 
issues and have been transcribed according to their 
original form, including spelling mistakes. 

P02: "Our computer is really slow." 

P03: "It's [pedometer] broken" 

P04: "I have lost my pedometer" 

P05: "I have fgoten to put my pdometer on evry day. So 
I have not don it." 

P07: "Our laptops stolen and the computors really 
really slow." 

P14: "I am not allowed to use my mums laptop and my 
other computer doesn't work." 

P15: "i don't have a computer and I didn't go in the ice 
seety [ICT] sweet [suite]." 

P25: "I can't go on because I don't have an computer 
and I don't get to school eirly to do it." 

Nonetheless, children’s comments regarding the 
experience of taking part in the pilot demonstrated a 
positive influence on their behaviour and a desire to be 
more active, as shown by participants’ responses to the 
question “Has this project changed your day-to-day in 
any way?” 

P02: “Yes because it has made me go on bigger walks 
to get more steps. I have normally done more steps each 
day on the graph on the website." 

P04: "this project has changed my days because I do 
more running." 

P05: "The project has changed my day because I have 
got loads moar actv by runing and walking evrwer." 

P06: "Yes because you realy want to get more steps 
then [sic] the last. Another way was it made me want to 
be more active and do more sports." 

P07: "I think it's made me more active." 

P09: "I walk to school now I yoost to driv alot I sicel, 
scooter and I walk." 

P11: "It has made all of my family more fit. It has made 
my dad run about 3 more miles in his events. It has 
made me do more exisise at a lot off things. It was very 
fun because I enjoyed putting my steps in every day. I 
hope it works out for other children." 

P13: "Yes it changed my day by making me get off of the 
couch and see all of Sheffield." 

P21: "Yes because ime out on the park alot more." 

P22: "This project has changed how many steps I have 
done because each day I want to improve my steps." 

P25: "It did chang my day because I did more exasize 
and walked more and did more [illegible]. Thank 
you!!!" 

P28: "Yes. It has changed it by: One day making me 
walk to school I've never done it before. It got me more 
active than before" 

P32: "It has changed my days because I was more 
active and I did lodes of walking, running Jogging and 
Jumping." 

PEDOMETERS 
One of the major issues with the pilot was the high loss 
of pedometers. Initially, we distributed a total of 66 
devices along with the participant information packages. 
We found that the parents who chose to not take part in 
the study did not return the unused devices. During the 
course of the pilot we replaced a further 42 pedometers 
that had been either lost or broken. A few of the 
children had lost more than one pedometer by the end of 
the pilot. The teacher and teaching assistant commented 
that the level of lost devices would vary considerably 
depending on the group of children taking part in the 
study, with this one being particularly prone to losing 
things such as letters from school. Nonetheless, given 
that the children taking part were quite young, it was 
expected that a large number of devices would be 
misplaced.  

For the St Marie’s pilot we thought that the pedometers 
might have functioned as an incentive for participants to 
complete the necessary paperwork and register online, 
however this is not what was observed in practice.  

The fact that the pedometers were not accurate did not 
seem to affect children’s motivation during the pilot. 
However, the children did notice the inaccuracy and 
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mentioned that their pedometers weren’t counting the 
right amount of steps. Although motivation levels were 
high during the course of this pilot, the accuracy of the 
pedometers could affect motivation in the long-term, as 
participants may feel that their effort is not being 
adequately counted or rewarded.  

The technology-related findings from the workshops, 
with older adults, led us to choose pedometers without 
Bluetooth technology and with a simple display where 
participants could easily view their steps and manually 
enter them online. However, in the effort of making 
iStep more inclusive, we might be limiting it for 
younger generations who are familiar with Bluetooth 
and would probably appreciate its capability for 
automatically uploading data to the website. A future 
iteration of iStep might need to accommodate 
functionality for a more diverse range of pedometers 
and allow participants to choose their own preferred 
device. 

For future pilot implementations, the research and 
design teams have decided that more accurate 
accelerometer-based devices are required to reduce the 
possible effect of step count inaccuracies on participant 
motivation. Additionally, pedometers will only be 
distributed after participants have signed consent and 
registered on the platform, as to avoid such high levels 
of device loss and reduce the costs of implementing the 
pilots. 

DISCUSSION 
In a sense the six workshops, being very broad in the 
nature of subject enquiry, told the designers what to 
avoid integrating within any concepts for progression 
rather than specifically identifying a product idea. It 
became clear that strenuous or less conventional (e.g., 
Zumba) forms of exercise would pose barriers related to 
physical ability and self-confidence. Additionally, even 
though, in general, participants were not opposed to IT 
and the Internet, it did become clear that their 
experience of these mediums was limited and the final 
concept could not heavily rely on emerging 
technologies. We have tried to be as inclusive as 
possible, requiring a standard computer with Internet 
access and providing low-tech pedometers. This 
however has uncovered issues related to 1) step count 
accuracy and 2) participants’ failure to manually enter 
data onto the website. 

Regarding the younger generation, access to IT was also 
a major barrier to the implementation of iStep, with 
children not having access to their own devices and not 
being able to browse the Internet unsupervised. The 
next pilot will be conducted with slightly older children 
(aged 12 to 13) with the aim of observing if the impact 
of issues such as access to IT, forgetting to enter steps 
and losing pedometers will be reduced. It is generally 
accepted that children are given a mobile phone, which 
in now likely to be a smartphone, when they leave 
primary school and that computers are more widely 

available in secondary schools. These factors will 
hopefully mitigate the IT-related issues observed in the 
pilot being reported here. Similarly, we feel that the fact 
that children frequently forgot to enter steps onto the 
website might have been largely influenced by not 
having an immediate way of doing so, where again 
wider access to IT might alleviate this problem. 

The workshops also highlighted older participants’ 
mixed opinions regarding socialising with people of 
different generations. This was bi-directional, with some 
older people saying they had no interest in socialising 
with the younger, and others saying they believed 
younger people had no interest in socialising with them. 
However, there were examples that clearly illustrated 
willingness, and a motivation to connect with 
grandchildren, where, for example, one participant said 
'If they were grandkids, yes definitely'. 

Older family members’ participation in the pilot was 
limited. As previously discussed, this could be a 
reflection of intricate family dynamics, where 
grandparents aren’t always able to participate closely in 
their grandchildren’s lives. However, given that we 
couldn’t communicate directly with parents and/or 
grandparents we can only speculate as to the possible 
reasons for low uptake. This could indeed have been a 
reflection of older family members’ unwillingness or 
disinterest in taking part in intergenerational PA.  

Finally, even though older participant uptake was 
limited during the pilot, a number of parents took part 
with their children. This doesn’t immediately address 
today’s older adults but it does promote a more active 
lifestyle amongst current adults and children who will 
hopefully be motivated to lead a more active lifestyle 
into older age, which is interesting given the fact that 
these demographics are not currently meeting minimum 
PA requirements.  

Future iStep pilots will aim to 1) explore and discuss the 
reasons for low uptake directly with older family 
members and 2) assess whether low uptake was specific 
to the age of the children and context of that particular 
class at St Marie’s or if it reflects a broader 
phenomenon. This will provide us with more insight 
regarding the potential advantages and disadvantages of 
an intergenerational intervention. 
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ABSTRACT 

Dementia is increasingly becoming a challenge for 

our society. One way to address this is by the 

design of interventions that improve the quality of 

life of people living with dementia. Yet, to do this 

successfully we need to actively involve them as 

participants. In this study we involve people with 

dementia and their caregivers in the evaluation of a 

mobile interface, to improve it, to better suit their 

needs. For the evaluation, ten people with 

dementia used a mobile interface over the course 

of 2 to 3 weeks. As a result we found that users are 

very capable of participating in such a design 

study. They also provided ample ammunition for 

redesign and new opportunity directions. However, 

they need to be facilitated and supported 

adequately to do so.  

INTRODUCTION 
The number of people living with dementia is growing 
rapidly, posing several challenges on our society. 
Dementia is a collective name for diseases that 
progressively deteriorate the brain, Alzheimer’s disease 
is the most common disease (~ 70 %), vascular 
dementia the second, with 25 % (Prince, Prina, & 
Guerchet, 2013). In these diseases everyday functioning 
declines severely. In the early stages people have issues 
with complex situations and short-term memory, but as 
the disease progresses symptoms worsen. In the mid 
stages people start having issues with routine tasks, and 
in the later stages, basic human functioning is hampered 
and full-time care is needed (Timlin & Rysenbry, 2010). 

It is predicted that the population of people with 
dementia will double over the next twenty years (Prince 
et al., 2013). With such an increase, we need to look at 
alternative ways to improve their quality of life beyond 
political, social and economical changes.  

Design can contribute to this part, especially in the early 
to mid stages. By the design of new (technological) 
interventions we can improve the quality of life of 
elderly who live with dementia (Horgas & Abowd, 
2004). Yet, in order to achieve significant societal 
impact we have to carefully design these interventions, 
so they are user-friendly and accepted. Over the past 
years there have been several attempts to develop such 
assistive interventions for people with dementia, and 
many issues still remain unresolved (ie. Topo, 2009). 
Mostly, because existing products and services are often 
too difficult to be used by people diagnosed with 
dementia (Astell et al., 2010). Therefore, it is important 
that these interventions are designed with an 
understanding of the people behind dementia. One way 
to achieve this is by the active involvement of users in 
the design process via participatory design methods 
(Sanders & Stappers, 2008). Also in literature we see 
evidence that there is a need to involve people with 
dementia directly, too often caregivers or nurses are 
involved as spokespersons in research rather than the 
persons with dementia themselves, which negatively 
effects the design output (Topo, 2009). Furthermore, by 
applying participatory design methods, we can facilitate 
the design of interventions that fit with the needs of 
people living with dementia (Lindsay et al., 2012). 
However, such an active involvement of people with 
dementia in research is challenging, and a careful 
protocol has to be developed which respects the person 
with dementia and their caregivers, and does not cause a 
high burden (Astell et al., 2010).  

We see another issue is an abundance of studies in a lab 
context, yet very little in everyday life. Only by 
conducting research in context, we can see how a 
concept is used over the long-term and if users integrate 
it in their lives (Koskinen, Zimmerman, Binder, 
Redström, & Wensveen, 2011). In this case it is 
important we give the users time to adopt a design and 

116



 

Participatory Innovation Conference 2015, The Hague, The Netherlands    http://sites.thehagueuniversity.com/pinc2015/home 2 

adept to it, therefore these studies need to be semi to 
long term and involve the users in their natural context 
(Gent et al., 2011). The Living Lab method allows for 
both participatory design and studying users in context. 
The Living Lab approach is described as a method to 
expose users to innovations in a natural context 
(Markopoulos & Rauterberg, 2000), with the goal to 
develop the innovation further for a market introduction 
(Leminen, Westerlund, & Nyström, 2012).  We rarely 
see people with dementia getting involved in Living Lab 
studies, nevertheless, they are perfectly capable to do so 
when adequately prepared (Suijkerbuijk, Brankaert, 
Kort, Snaphaan, & Den Ouden, 2015). 

For this research we evaluated a mobile interface, 
specifically designed for elderly with dementia, to 
investigate how a to involve the people with dementia 
and their caregivers in a participatory, in context, study. 
The usability of this mobile interface is subsequently 
analysed in a qualitative way, to answer the following 
question:  

How can we actively involve people with dementia, and their 
informal caregivers, in the usability evaluation and re-design 
of a mobile interface for them?  

THE SMARTPHONE INTERFACE DESIGN 
We involved the company GoCiety©, which provided 
the mobile interface. In addition we also involved a 
mental care institute who reviewed our protocol to 
protect the people with dementia.  

The smartphone interface we evaluate in this study is 
the GoLivePhone© (figure 1), designed specifically for 
elderly. This is shown in the appearance of the menu via 
sizable icons, high contrast and clear pictograms. The 
design is kept simple, yet is adaptable to the level of the 
user by the informal caregiver. 

In this study we want to evaluate this product together 
with people with dementia to make it suitable for them 
by redesign. The mobile interface has regular 
functionalities like contacts, phone and texting.  

Additionally two ‘new’ features were added: (1) A 
personal navigation feature to provide support when lost 
in public space, and (2) a ‘help button’ that allows for 
sending out an emergency signal to a small caregiver 
circle, these are three informal caregivers selected 
together with the person with dementia. The mobile 
interface was setup with these five functionalities. 
Furthermore, a special website is provided for the 
informal caregivers which allows them to control the 
settings of the smartphone interface, and track its GPS 
location if it is lost.  

Important is, that the functionalities provided by the 
mobile interface are generally accepted as positive for 
people with dementia. Especially keeping social contact 
is important for wellbeing, as is for example also shown 
in the COGKNOW project (Meiland et al., 2007). In 
addition Maki and colleagues (2009) propose seven 
design principles, based on universal design, for 
dementia. In this flexibility in use, safety and security 

come forward as important. Finally, way finding is seen 
as contributing to the quality of life of people with 
dementia in general (Rasquin, Willems, de Vlieger, 
Geers, & Soede, 2007). 

 
Figure 1: The GoLivePhone©, refered to as mobile interface. 

ETHICAL CONCIDERATION 
To increase the ecological validity (Koskinen et al., 
2011) and to get insights related to the integration of a 
design in everyday life it is important this study was 
conducted in the everyday lives of people with 
dementia. Because of this the mobile interface was fully 
functional, to be used by the participants over the course 
of the study. As is advised for studies conducted in the 
homes of participants, the informed consent should not 
be a one-time measure, rather it is proposed to be a 
continues conversation between researcher and 
participants (Coughlan et al., 2013). And as such we 
continuously reconfirmed participation. Additionally we 
involved a mental care hospital to function, together 
with the informal caregiver as a gatekeeper. The 
gatekeeper decides, continuously, whether participating 
in the research is still suitable for the person with 
dementia. This means we only involved people with 
dementia who had an informal caregivers taking care of 
them. Furthermore, the only data used for this study is 
collected via a closing interview, and documents 
provided freely by the participants. 

DATA AND METHODS 
In this study ten couples, each one person with dementia 
and one informal caregiver, participated. They used the 
mobile interface at their homes, over a period of 2-3 
weeks. To make our participants feel comfortable, we 
informed them about our goal to evaluate the mobile 
interface and to re-design it. This ensured they were 
more open-minded about the design, as equal partners in 
the study. (why?)  

To get an indication of the stage of dementia we used 
the Clinical Dementia Rating (CDR) scale (Morris, 
1993).  Most participants scored CDR 1.0 (early stage 
dementia) with one person in CDR 0.5 (very early 
stage) and one person CDR 2.0 (mild stage), however 
we did not see unusual data from the latter two.  

After the study period, a reflection session was held 
with the couples. This session aimed to discuss and  

117



 

Participatory Innovation Conference 2015, The Hague, The Netherlands    http://sites.thehagueuniversity.com/pinc2015/home 3 

 

 

 

 

 

 

 

reflect upon their experience with the mobile interface 
concerning acceptance of the device and the 
contribution it made to everyday life. From this 
reflection session quotes were distracted and clustered 
in themes to find common insights (Braun & Clarke, 
2006). For the reflection session we set four topics to 
discuss: Mobile Interaction, Device Hardware, dementia 
related and research protocol. The participants 
themselves provided the content. This means not all 
users commented on all aspects of the design. Also, 
some users provided additional text, this was also 
translated into quotes.  

The protocol for this study was designed together with 
our partners in the stakeholder network. The protocol 
(Figure 2) aims at facilitating the study at the homes of 
the participants in a comfortable way.  

The protocol contains the following steps: 

• Preparation: preparation of method by researcher 
• Introduction: The project and technology will be 

introduced and first questions can be answered, 
users can make a decision in the next period. 

• Intervention: In this phase the researcher, together 
with the formal carer (from mental care institute) 
will visit the home and re-introduce the project and 
the technology. From this moment the test begins. 

• Reflection: After an agreed period of time (2 to 3 
weeks) the intervention is picked up and a 
reflection session is held with the couple (<1 hour). 

• Results: The researcher analyses the results. 

Additionally there are two moments, during the 
protocol, when the researcher checks upon the 
participants over the phone. This is once before the 
Intervention study, and once during the study (‘Check 
via phone call’, figure 2). 

EVALUATION OF DATA 
The results show mainly the clusters that were found by 
analysing the input from the reflection session. 

During the reflection sessions we noticed that mostly 
the informal caregivers took the lead, yet when the 
person with dementia was asked a direct question they 
were very capable to do so. This was expected, as 
complex social situations and discussions are often 
overwhelming for people with dementia (Suijkerbuijk et 
al., 2015). This resulted in a 2 (caregiver) : 1 (person 
with dementia) ratio for the input measured in quotes.  

Furthermore, for this study we deliberately chose to 
conduct a study in context. The main reason is to 
overcome the newness effect, and, perhaps more 
importantly, collect insight on how the devices were 
integrated in their daily lives. However, we noticed 
some participants used the device as a study object, 
negatively affecting the realness.  

 

 

The participants were gathered carefully, and the mental 
care institute considered all selected participants capable 
to so. After this pre-selection, we visited them and 
introduced the project. The couples decided at this 
moment, if they wanted to participate. Over the course 
of the study we had one dropout after one week. This 
was mainly due to the inability of the informal caregiver 
to understand and use the mobile interface.  

The result section uses quotes to exemplify the thematic 
clusters, and their contents. These are formatted as 
following: 

“[Example quote from a participant]”–[PWD or CG] 

In this quote format PWD refers to person with 
dementia, and CG to caregiver.  

RESULTS 
Overall the usability and experience of the phone was 
regarded as ok. Only four participants could not use the 
mobile interface. The others could use it after some 
time, ranging from basic to expert users.  

The quotes (n = 108) where provided, mostly via the 
reflection sessions, from the informal caregivers (n=73) 
and persons with dementia (n=35). First we divided the 
quotes in different categories based on the topics we set 
for the reflection session (Table 1). These were: Mobile 
Interface, Mobile Device, Dementia related and Other 
among which the research protocol is discussed. In the 
next part we will first describe the content of the quotes, 
and than reflect on the insights for redesign. Finally we 
will reflect on the general experience of users getting 
actively involved in this research based on the protocol 
stages described (Figure 2). 

MOBILE INTERFACE (1) 
The mobile interface cluster is the most sizable from the 
four main cluster themes. The new functionalities were 
also a part of this cluster.  

GUIDE ME HOME APPLICATION 
Most comments related to the ‘Guide Me Home’-
application, the way finding application included. Most 
comments pertained to a positive experience of the new 
feature, as for following quote exemplifies: 

“I could use the [Guide me Home] Application after some 
tries on my own, and it worked very pleasantly.” – PWD1  

 

Figure 2: The participation in context protocol used during this study.  

Figure 2: The participation in context protocol used during this study.  
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Some difficulties occurred as well, mostly pertaining to 
technological issues. Some users also tried to use the 
application on their bike but mentioned it was not 
suitable. Finally some opportunities were mentioned; a 
more simple map and voice feedback.  

In general we could say the ‘Guide me Home’-
application was considered a welcome addition. And 
from the reflection sessions we found participants 
experimented most with this application. However, the 
technological issues need to be solved as some of these 
participants put it away after the first uses.  

HELP BUTTON FEATURE 
Concerning the ‘Help’ button feature several comments 
were made as well, mostly critical. Participants 
mentioned it did not add value, that the logo was 
unclear, but mostly that it was often pressed by 
accident. We felt this functionality would have most 
potential, as it is simple and deemed essential in several 
assistive technology studies (Topo, 2009). In hindsight 
we were wrong, and we feel this functionality should be 
removed.  

The participants offered several solutions, for example 
that it could be pressed twice, ask for a confirmation or 
add a telephone number to the message caregivers 
receive. Finally, one participant contributed a new logo 
suggestion for this feature (Figure 3).  

GENERAL PHONE FUNCTIONALITY 
Related to the general phone functionality, including 
calling, text messaging and managing contacts, 
especially the texting functionality was not used often 
and could be removed for some users. For the phone 
functionality we received mixed results, some mention 

it went ok, whereas others mentioned it was too 
difficult, especially for individual participants with  

 

dementia.  Additional issues concerned erasing 
numbers, contacts and missed calls, furthermore 
someone did not succeed in adding a picture to contacts. 
It is difficult to re-design or discuss these 
functionalities, as they are a must for a mobile device to 
operate. However, some of these items could also 
potentially be hidden in the design.   

GENERAL INTERFACE EXPERIENCE 
The general interface and menu structure was 
mentioned to be slightly too complex, however the 
readability was unanimously commented on as being 
very good. This means the difficulty for people with 
dementia is conceptualizing a menu, not reading and 
understanding text. This happens when too much 
functionality are presented at once. The next quote, 
from a caregiver, shows this: 

“The menu was a little bit too complex for [PWD], for 
example the message and call functionality were 
unnecessary.” – CG10 

Reflection on the use of touchscreen is described in the 
second thematic cluster: device hardware. 

OTHER INTERACTION COMMENTS 
Finally, several other software issues were mentioned. 
Two participants mentioned that the online environment 
to setup the phone, and follow it was very much 
appreciated. Furthermore some language issues were 
found, and for some the volume was too loud on 
speaker, and too quiet on regular mode. Finally, the 
backlight went off too quickly. These comments are all 
very relevant to improve the mobile interface into an 

Cluster themes Sub-theme N Explanation of theme: 

Mobile Interaction Guide me home app 18 Describes experiences with the ‘new’ guide me home application, both positive and 
negative comments are found.   

 Help button 8 Covers comments concerning the help me button, almost all comments are critical 
towards the functionality. 

 General phone use  9 The general phone functions like calling, texting and adding contacts is covered 
here, some critical some positive.   

 Menu (complexity, readability) 6 This is a cluster of comments that pertain to the difficulty to understand the (often 
too complex) menu structures. 

 Other (language, functions, 
speech) 

11 These are other, software related issues like language, agenda functions, text to 
speech and keyboard. 

Device Hardware Interaction with device 10 In this cluster mostly comments concerning the touchscreen interaction are made, 
like for example scrolling. 

 Physical product (size) 8 This part describes comments related to the physical (non-button) part of the 
smartphone device. 

 Physical buttons 7 This cluster contains comments concerning the external buttons on the device 
(volume, on/off and home).  

 Battery 6 This cluster concerns complaints about the battery life.  

Disease related Addressing a need 8 Contains more general comments concerning a reflection on the general need or 
benefit of the mobile interface. 

 Familiarity 4 Comments that are related to the concept of familiarity and recognition are 
clustered here.  

Other Opportunities 5 Contains new functionalities suggested by the users.  

 Method comments 3 Contains comments related to the research method.  

 Other comments 5 Other (reception, pre-paid, glove interaction, multi use case challenges with phone 
and pricing.  

Table 1: Overview of clusters and sub-categories gathered from the reflection sessions.  
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optimal version, however do not require a new design, 
they are merely to be implemented.  

DEVICE HARDWARE (2) 
The second largest thematic cluster is the hardware 
cluster it contains four sub-categories. These mostly 
pertain to the physical aspects of the mobile interface 
we evaluated in this study. 

PHYSICAL PRODUCT 
Several comments related to the size of the device. 
Several participants mention it was too big, yet some 
mention the size is fine, and one even mentioned it was 
too small for typing, however, this participant had a 
slight visual impairment as well. Related to the material, 
the users preferred a casing that ensured a good grip. 

TOUCH SCREEN INTERACTION 
Most participants expressed they did not have any 
difficulties with the touchscreen interaction. And indeed 
during the first introduction session the researchers 
experienced that most could perform basic tasks after a 
short introduction. However, some participants did have 
difficulties, and one person mentioned the person with 
dementia pressed the phone rather than touch it. 

"When I called my wife, sometimes my wife pressed the 
phone rather than touch it, in such case she would pick up the 
phone and also hang up the phone in one action." -CG7 

PHYSICAL BUTTONS 
Concerning the physical buttons some difficulties with 
the on/off button were mentioned, one of them confused 
it with the home button. For the volume button, two 
participants explicitly mentioned they experienced 
issues. However, in general, the participants did not 
often use the volume button.   

BATTERY LIFE 
Finally, related to the battery, it was unanimously 
mentioned it should be majorly improved when used 
with people with dementia. Charging is something 
challenging for them, and such a device should ideally 
go along a week. However, at least a full day cycle is a 
must for users to use the basic functionality when they 
need it. The following quote refers to this: 

"Calling went ok, yet sometimes the battery wasn't properly 
charged (empty after half a day) and it would still not work." -
CG6 

DISEASE RELATED ISSUES (3) 
As a third cluster we found some disease related issues 
commented on by the participants.  

FAMILARITY  
Participants told us in the reflection sessions that the 
touchscreen and smartphone are something persons with 
dementia do not recognize as such. This could be one of 
the reasons it is so challenging to use for some. One 
person mentions that his own mobile device, an 
Iphone©, is easier because he is familiar with it. There 
might be a new generation of people with dementia on 

the rise that actually knows how to use smartphones, 
which makes the development of such systems even 
more interesting. However, this was an exception, and 
still many people struggled with this, as can be seen in 
the following quote:  

“My Husband [PWD] does not want to try the mobile 
interface, it is too challenging, and he does not recognize it.”  
–CG8 

ADDRESS NEEDS 
Furthermore, related to whether the phone addressed a 
need it was mentioned several times that it ‘might in the 
future’. One person specified it needed to be simpler to 
do so. Also, in literature it is confirmed that computing 
technologies, such as the mobile interface used in this 
study, should address evident needs at home for people 
with dementia to use them (Olsson, Engström, 
Skovdahl, & Lampic, 2012). In another case the 
caregiver could not use it, which made it unusable for 
the household. However, they clearly had a need for 
way finding and were interesting to try the help feature. 
This shows that only a need is not sufficient, the 
intervention should adequately address it in a way that 
fits with a certain user. 

OTHER INSIGHTS (4) 
In this cluster the remaining comments where gathered, 
the three sub-clusters are: Research protocol, 
opportunities and other comments.  

RESEARCH PROTOCOL 
Concerning the protocol, a few participants thought the 
introduction should have been longer and more 
frequent. The learning curve differs a lot for each 
person, and this should be integrated into the protocol. 
Additionally the communication could have been 
stronger between researchers and healthcare workers. 
Sometimes users were not adequately informed what 
our research would entail, making the introduction even 
more overwhelming. 

RESEARCH PROTOCOL 
Additionally, some explicit opportunities were found 
that did not fit with specific features of the mobile 
interface. It was for example, mentioned twice that the 
functionalities should be provided in a different way. 
One person mentioned there should be a feature that 
supports the localization of device and charger; one 
other user recommended this to be on the other phone 
(of informal carer):  

“It is a pity you can not see where the other phone is on your 
own phone, this would have been useful.” –PWD5 

It is very interesting to see that the participants not only 
actively thought about improving features, yet, they 
even sought new opportunities for the devices. We 
believe this is facilitated because they used this as a 
prototype informing future design iterations. 

Surprisingly, almost all participants commented on how 
rewarding this research felt to them, as they could 
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contribute to something meaningful, while having a 
cognitive impairment like dementia. 

OTHER 
The final cluster is a collection of comments that did not 
fit with the other clusters. These commented on 
monetary challenges and the inability to control the 
device with gloves.  

DISCUSSION 
The reflection sessions, and subsequent thematic 
analysis provided ample insight for discussion on 
redesign opportunities for the mobile interface. 
Additionally some new design directions can be 
distracted as well. After this we will more generally 
discuss the evaluation, and reflect on the involvement of 
people with dementia for participating in context. 
Finally we will discuss some limitations and further 
research ambitions. 

THE MOBILE INTERFACE REDESIGN 
The reflection sessions, after the studies, provided 
insights on different aspects of the mobile interface. We 
divided these in simple improvements and topics for 
discussion. Finally some of the reflection insights 
showed that a redesign would not suffice, and we have 
to find clues for new design directions.  

Firstly, the simple improvements were direct 
translatable, improvements for the smartphone interface. 
These improvements are mostly unanimous.  

Surprisingly the help feature was not appreciated. From 
a development perspective this is very important, as it 
allows for easy access in emergency situations. 
Ultimately, it needs a clearer presentation and more 
feedback when used. If it can be removed is up for 
debate. 

Related to the general phone functionality, for some 
users this was just too complex. Therefore we suggest 
that, although basically needed for phone use, these 
should be hidden.  

Finally, the battery needs a clear improvement. The 
mobile interface’s battery only lasted for 15 hours, and 
this was experienced as too short.  

Secondly, some of the elements need a deeper look, and 
should be discussed before redesigned. In such a case 
the design should perhaps be conceptualized in a 
different way. 

Mainly the ‘Guide me Home’ application was very 
much appreciated by a few users, however sometimes 
confusing for others. Reflection on this feature also 
revealed the importance of a seamlessly working 
system. Some of the couples, discared this feature 
because they had a bad experience during their first use. 
The technology should therefor work, and allow for 
error, as suggested in literature (Mäki & Topo, 2009). 
From one couple we did not receive much input because 

of this reason. They experienced difficulty in connecting 
to a network as is shown in the following quote: 

“We did not have reception from the telecom provider, 
therefore we could not really use the phone to call or text.” –
CG9 

Concerning the product size and appearance the 
opinions were divided as well. However, this solution 
might be less complex, as it is something very personal. 
The solution might be to offer different types. However, 
the buttons on the mobile device were, for most users, 
too small to use easily. This was true for both the 
volume button and the on/off button. Therefore we 
suggest, that mobile phones, which are target 
specifically at elderly, are selected carefully. 

In addition, some users had issues with basic touch 
screen interactions. For these users we have to 
reconsider if we want to offer a mobile interface device 
at all (Brankaert & den Ouden, 2013). And if we decide 
so, we have to look at alternative ways to offer them the 
functionality. Similar issues arose from the disease 
related reflections. However interestingly, this inability 
was not related to the level of the disease and might 
differ per person. For this group of users other 
opportunities might be sought.  

Also in the context of familiarity it was mentioned that 
some people did not recognize the mobile interface as a 
device to use. It was stated that ‘the mobile interface 
was too difficult’ to use the functionality, this is 
confirmed in research, when people with dementia have 
to use the devices on their own (Jones, Kay, Upton, & 
Upton, 2013). This might guide the design of future 
devices. Especially for, for example, the navigation 
functionality and communication with friends and 
family, most appreciated in this study.  

INVOLVING PEOPLE WITH DEMENTIA 
As we positioned the participants as role-players in our 
design process, some took this role very serious and 
provide us with plenty of additional input and 
suggestions. Especially the content like for example 
shown in figure 3 (new logo suggestion), is very 
interesting and shows the participants were dedicated to 
contribute. As mentioned in the results, most of the 
participants enjoyed participating because they did 
something meaningful, while struggling with a disease. 
Some caregivers also mentioned that this might replace 
regular therapy sessions, as they focus too much on 
coping with the disease rather than living with the 
disease. However, this needs to be investigated further. 

Additionally, some insights contributed to our general 
understanding of design for and with people with 
dementia. In literature we often see a lack of studies that 
involve people with dementia because it is often deemed 
too challenging (Topo, 2009). Yet, by giving an active 
role to the caregiver, the input from the person with 
dementia can be facilitated. As such the input from the 
caregiver encouraged input from the person with 
dementia. However, for more in-situ qualitative input 
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from the person with dementia, a method that collects 
data at home should be used (ie.. Suijkerbuijk et al. 
2015). However, also the monitoring of digital data 
supports finding results concerning quantity of use 
(Brankaert, Snaphaan, & den Ouden, 2014), we have to 
rely on other approaches for insight in the quality of 
use. Results from a comparable study, involving solely 
dementia caregivers, confirms the difficulty of 
monitoring results of in context studies (Pitts et al., 
2015). And show, we have to rely on indirect methods 
like in our case the reflection session, over direct 
methods often used in software evaluation.  

Furthermore we noticed that the people with dementia 
had no issues with participating in the study. We 
consulted them, and the gatekeepers, continuously on 
whether participating was still ok. This was mainly due 
to two reasons: For one, we allowed the people with 
dementia to decide for themselves how much they 
would like to be involved. As a result, the involvement 
differed majorly per person, yet this increased the 
comfort of participating even more.  

Also, because the study took place at their home, the 
participants felt more at ease. And, the home 
contributed to the role of the caregivers, they had a 
more real insight in how the design, in this case the 
mobile interface, is actually used over time and how it is 
integrated in everyday life, an important factor for 
technological interventions (Robinson, Brittain, 
Lindsay, Jackson, & Olivier, 2009).  

Most interestingly, during the introduction meeting we 
noticed how some participants could use the 
touchscreen and mobile interface when instructed how 
to do so, in the moment. Yet, in the reflection session 
some of these participants did not use the system over 
the course of the study, lacking initiative and guidance 
on how to do so (Jones et al., 2013). However, this also 
happened the other way around. This shows that a lab 
setup, in which persons with dementia are asked directly 
to perform an action, do not say anything about how 
they would perform and use the device at home. 

Finally, on a stakeholder level insights were gathered as 
well. Cooperating with the mental healthcare institute 
resulted in a smooth involvement of participants. 
Working with industry resulted in high-quality products 
to conduct research with. Moreover, we saw how the 
care institutes and company influenced each other 
positively as well. For example the possibilities of 
technology are new to the care institute. Whereas 
findings related to the disease are valuable for our 
industry partners. 

LIMITATIONS 
Over the course of the study some limitations can be 
found. We saw that some participants dealt with the 
study as a study, meaning they never tried to integrate 
the device in their lives to benefit from it themselves. 
Nevertheless, some good design insights could be 

derived from them, the actual contribution to the quality 
of life was not found. 

Also, we noticed that the ability to interact with the 
interface is not fully dependent on the level of dementia. 
As such it is probably better to separate the results based 
on the skill level of the participants. Currently unable, 
basic and advanced users are mixed in the same results. 
This does provide insights for redesign, yet are not 
sufficient to make conclusions related to the design. 

FURTHER RESEARCH 
For future iterations we aim to research further what 
kind of designs work, and by doing so generate common 
guidelines on how to design for dementia. We will 
continue to pursue these studies in a real-life context of 
people with dementia, and improve the methods we use 
to measure the results. Additionally, the stakeholder 
collaboration was experienced as positive, this will be 
extended as well. Only by doing so, we can support the 
full range of issues caused by the disease and find 
design solutions that actually contribute to the societal 
challenge of dementia. 
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ABSTRACT 

Due to their particular interaction with the built 

environment, disabled people are able to appreciate 

spatial qualities architects may not be attuned to. 

Because this ability is rarely tapped in architectural 

design practice, and disabled people have a 

vulnerable position on the job market, we explored 

the potential of mobilizing disability experience as 

a consultancy service to inform architectural 

design. Findings suggest that such a service could 

bring added value to architectural design practice. 

However, efforts are needed to convince 

stakeholders of this added value, while alternatives 

to the standard definition of innovation deserve 

further exploration. 

INTRODUCTION 
Through their bodily interaction with the designed 
environment, disabled1 people are able to identify 

1 In line with the WHO (2002), this paper distinguishes 
between having an impairment (a problem in a body 
function or structure) and being disabled (a complex 
phenomenon reflecting an interplay between features of 

obstacles and appreciate qualities designers may not be 
attuned to (Cassim & Dong 2003, Pullin 2009). This 
holds, e.g., for people living with a mobility or sensory 
impairment (Heylighen et al. 2013), but also for people 
with a diagnosis on the autism spectrum (Baumers & 
Heylighen 2010).  

For this reason, a field experiment was set up on the KU 
Leuven premises to mobilize disabled students and staff 
to inform the redesign of university buildings 
(Heylighen 2012). Architects in charge of the redesign 
highly valued disabled people’s involvement. Compared 
to accessibility audits by professional accessibility 
advisors, the architects especially appreciated the broad 
and nuanced approach to accessibility resulting from the 
involvement of people with very diverse impairments. 
The insights gained informed and inspired the design 
and implementation of major alterations in some of the 
buildings analysed.  

The field experiment's outcome, combined with 
disabled people’s vulnerable position on the job market, 
encouraged us to explore the potential of mobilizing 
disability experience as a paid service to inform 
architectural design practice. This would bring about 
changes in practice at several levels: it would contribute 
to a more inclusive built environment, and strengthen 
disabled people's position on the job market. The 
exploration focused on three questions: 1) what is the 
added value that disabled people (could) bring to 
architectural design practice? 2) To what extent, and 
under what conditions, are disabled people interested in 

a person’s body and features of the environment and 
society in which that person lives). 
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partaking in such a service? And 3) to what extent are 
stakeholders interested in and willing to pay for it?  

BACKGROUND 

DISABILITY EXPERIENCE AND DESIGN 
Disabled people are increasingly acknowledged as lead 
or critical users in product and service design (Conradie 
et al. 2014): they experience a need that is not yet felt 
by the rest of the market, they expect high benefits from 
obtaining a solution (Hannukainen & Hölttä-Otto 2006), 
and they may interpret and use existing products in 
radically new ways (Cassim & Dong 2003). In 
architectural design practice, by contrast, disability 
experience is hardly acknowledged as a valuable 
resource for design: building accessibility tends to be 
considered as a matter of fact (Latour 2005), as 
something people are detached from, taken care of by 
professionals and state officials, instead of something 
people are exposed or attached to. In Flanders 
(Belgium), building legislation strengthens this 
tendency by translating accessibility into facts: it fixes 
minimum door widths and maximum heights of 
thresholds (Peeters et al. 2009), which can be 
objectively measured by professional accessibility 
advisors. Considering accessibility as a matter of fact 
limits the scope in which disability experience can be 
considered a valuable resource for design in two ways.  

On the one hand, it offers architects little insight in why 
a building feature may be problematic or appreciated. 
Gray et al. (2003) observed that accessibility legislation 
is felt by designers as restricting their creativity and 
removing the challenge to come up with intelligent 
design solutions. In a survey among Flemish architects, 
accessibility featured indeed in the top 10 of most 
irritating aspects of their profession (NAV 2012).  

On the other hand, considering accessibility as a matter 
of fact leaves numerous buildings poorly accessible. A 
survey in the city centre of Leuven (Belgium) unmasked 
70% of the 1500 commercial buildings as inaccessible 
for wheelchair users (HiddenCity 2015), even when 
applying less stringent accessibility criteria than legally 
required. Moreover, historic buildings in Flanders that 
are provisionally or definitely protected, or building 
sites located in (provisional or definite) conservation 
areas, are even exempt from this legislation.  

Together these observations suggest a need to change 
architectural design practice, and to start addressing 
accessibility in a different way than based on 
objectively measurable facts.  

DISABILITY AND THE JOB MARKET 
Disabled people occupy a vulnerable position on the job 
market. They have far less opportunities to employment 
and to sustaining employment than people without an 
impairment (Van Laer et al. 2011). In Flanders, only 
40% of them have a job (Werk.be 2013). Employers 
have difficulty to see beyond the impairment a person 
who has particular skills and competencies, just like 

other people (ibid.). Mobilizing disabled people to 
inform architectural design practice is expected not only 
to 'give them voice' in studying their experience, but 
also to empower them to take up the role of and be 
rewarded as experts: as actors of innovation, they would 
partake in developing innovative design knowledge. 
This would likely improve their self-esteem and self-
reliance, which may help them in convincing future 
employers of their skills and competencies, and thus 
address their structural unemployment. 

METHODS AND DATA 
In order to explore the potential of mobilizing disability 
experience as a paid consultancy service to inform 
design practice, our study covered three tracks. 

TRACK 1: ADDED VALUE 
In order to pinpoint the added value disabled people 
(could) bring to architectural design practice, Track 1 
relied on document analysis (Mortelmans 2013) using 
reports resulting from the field experiment.  

At the time of the study, eight KU Leuven buildings had 
been analysed by students and staff with a mobility 
impairment (having difficulty walking or using a 
wheelchair), a sensory impairment (low vision, 
blindness, hearing impairment), or a diagnosis on the 
autism spectrum. Participants had been recruited 
through the Service for Students with Disabilities and 
the research group's network. Each student or staff 
member visited the building at stake, accompanied by 
two architecture students. The latter wrote a report that 
analyses and documents the disabled person's 
experience during the visit, illustrated with photos and 
graphical material. It is these reports which formed the 
basis for the analysis in Track 1.  

First, 29 reports about five buildings were analysed 
qualitatively in terms of how the building visit was 
approached, which kind of disability the disabled person 
experienced, what information was exchanged during 
the visit, and how this information was presented in the 
report. Subsequently, the selected fragments were 
submitted to a thematic analysis.  

TRACK 2: DISABLED PEOPLE 
Track 2 explored disabled people's interest in 
participating in a consultancy service based on disability 
experience. To this end, interviews were conducted with 
parties having in-depth knowledge on disabled persons' 
employment issues in Flanders, i.e., disabled people 
themselves and expert organisations. 

For the first group, we initially used  three inclusion 
criteria: a) being disabled, b) having or having had a 
job, and c) covering different kinds of impairments, 
preferably those involved in the field experiment 
(mobility impairment, sensory impairment, autism). 
This resulted in interviews with five users of (electric or 
manual) wheelchairs, one person with autism and one 
vision impaired person. 
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Soon we noticed that the interviewees had a clear vision 
on why they were working or not, and what was needed 
to perform well in the work place. Yet, their vision was 
limited in the sense that they were not interested in 
taking part in the service themselves. After all, they 
already had a satisfying job or had decided not to work 
anymore for medical or other reasons (e.g., going out on  
a long journey). Therefore we decided to include also 
younger people (students) in the study, in order to 
record a more open-minded vision on the potential of 
the envisaged service. This resulted in two extra 
interviews, one with a wheelchair user and one with an 
autistic student. 

In addition, we interviewed 11 experts working in 
organisations known for their expertise regarding 
disabled people's employment. The organisations were 
selected with the aspiration to cover the Flemish 
landscape of vocational assistance for job-seekers and 
disabled employees as well as employers who (want to) 
employ them. The Belgian federal department of social 
security was contacted as well to gain insight into what 
remuneration strategies are compatible with possible 
unemployment and other social benefits. 

Disabled people were recruited via the network of the 
research group. Most interviewees had already 
participated in the field experiment. The experts were 
selected by the contacted organizations. The latter were 
singled out based on desk research and snowball 
sampling. The interviewees were informed about the 
study's goals and gave approval for the interview by 
means of a written informed consent form.  

The interviews were semi-structured (Mortelmans 
2013). Topics discussed with the disabled people 
include previous work experiences, work-related 
conditions and expectations. The expert organisations 
were asked about their experience regarding 
employment issues and support for disabled people. 
Topics that surfaced after analysis of an interview were 
discussed more thoroughly in subsequent ones.  

Interviews were conducted face-to-face (ibid.) and tape 
recorded. They took 51 minutes. General impressions 
were written down immediately after each interview. 
The notes were afterwards copied in a standard form. 
These forms, with the structured notes of the interviews, 
were subsequently coded with NVIVO. This coding 
resulted in nine umbrella principles of employment. All 
interviews were a second time analysed according to 
these principles, relationships between the topics were 
sought and were explored in subsequent interviews.  

TRACK 3: DESIGN PRACTICE 
In Track 3 we conducted a market study to probe design 
practice's interest in and willingness to pay for a service 
based on disability experience. Since the situation in 
design practice may vary from country to country (due 
to e.g. differences in legislation), we conducted this part 
of the study in Belgium and the Netherlands. Including 
more countries was unfeasible within the study's scope. 

By way of orientation, we subdivided the market into 
segments based on how the built environment is 
classified in literature (e.g., Neufert 1998) and on 
websites of Belgian and Dutch architecture firms. 
Subsequently, we conducted desk research to roughly 
estimate which segments might be interested in the 
service, and which might be commercially attractive. 

The market segments identified as most attractive were 
examined in more detail: care & cure, living & care, 
offices, leisure & culture, research & education, 
residential, and exterior. Because of the multitude of 
unknowns, we opted for semi-structured interviews 
(Mortelmans 2013) with different stakeholders. 
Interviewees thus had various roles, ranging from 
working on building projects (e.g., architects, building 
developers, employees of governmental services) to 
being involved in building exploitation (owners, 
operators, maintenance services, umbrella organisation 
etc.). 

Stakeholders were selected based on three criteria: a) 
estimations made in the orientation phase, b) their 
ability to overview (part of) the market, and c) their 
expertise within one specific market segment. In total 
31 stakeholders in Belgium and 25 in the Netherlands 
were contacted, of which respectively 19 and 15 were 
interviewed. The interviewees were informed about the 
goals of the study and gave approval for the interview 
by means of a written informed consent form.  

Except for one phone interview, all interviews were 
conducted face-to-face (ibid.)  and tape recorded. On 
average they took about 1 hour. General impressions 
were written down immediately after each interview. 
The interviews conducted in Belgium were summarised. 
Because we were less familiar with the Dutch market 
situation,  the interviews conducted in the Netherlands 
were transcribed. The interview summaries and the 
transcriptions were analysed in order to explore to what 
extent a service based on disability experience would be 
commercially feasible. Questions that directed the 
analysis include to what extent do people experience a 
need for a service based on disability experience? What 
kind of services based on disability experience are 
desired? And who are possible competitors? 

EVALUATION OF DATA 
The study's methodology underwent an ethical review 
by committees of the European Research Council and 
KU Leuven. The methodology and intermediate results 
were also presented to and evaluated by an (external) 
steering committee, composed of seven experts from 
architectural design practice, building accessibility, 
social innovation, technology transfer, and workforce 
diversity. Three experts have an impairment. The results 
were also verified with research results found in 
literature. 

A limitation of the data collected in Track 1 and 2 is that 
only a limited number of impairments were covered. 
Another limitation is that the disabled people 
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interviewed in Track 2 were recruited via organisations 
of or for disabled people. Disabled people not engaged 
in such organisations might have more problems with 
the envisaged service because they prefer not to draw 
attention to their impairment. 

Also regarding the data collected in Track 3 several 
remarks should be made. First, for two interviews with 
stakeholders in the Netherlands summaries instead of 
transcriptions were made because the recording failed. 
Second, because the stakeholder samples in each market 
segment are small, the results cover the spectrum within 
the entire market, but not necessarily all specificities 
within each market segment. However, we think that the 
results do reflect the general attitude, because all 
architecture firms interviewed, except for one, work in 
more than one segment.2 This means that, on average, 
for each market segment we were informed by seven 
Belgian interviewees and five Dutch interviewees, who 
mostly gave similar answers to our questions.  

ADDED VALUE 
What added value could disabled people bring to 
architectural design practice? Our analysis of students' 
reports suggests that they could contribute to a nuanced 
understanding of the richness of spatial qualities, and 
add nuance to existing accessibility standards. 

To start with, building visits with disabled people 
translate the numerical values at the core of accessibility 
standards to the impact on people's actions. As disabled 
people explain the how and why of their needs, the 
visits provide insights into the actual use situations that 
are linked to accessibility standards. E.g., when a 
wheelchair user demonstrated all movements necessary 
to open a door, students could observe the relevance of 
an appropriate use space next to the door and how that 
space was used, or which excess space there still was. 

Moreover, the building visits offer a nuanced insight 
into how conformity (or not) with such standards is 
experienced and dealt with. Teaming up disabled people 
with assisting students enabled them to tackle obstacles 
in different ways during the building visits. This 
revealed a gradient of situations in which obstacles are 
encountered: from impossible to overcome, over 
requiring assistance or personal tactics, to not requiring 
other persons' assistance, and even comfortable to take. 
The possibility to distinguish obstacles along this 
gradient allows the analysis to take into account more 
factors than the (abstracted) impaired person and the 
building only: e.g., the help of others, the person’s own 
creativity, and even unexpected qualities. 

Third, in dealing with the built environment and its 
obstacles during the visits, disabled people 

2 E.g. one firm was active in residential projects as well 
as in research & education. 

distinguished between user group strategies and 
personal tactics. The former refer to what disabled 
people learned from others with similar impairments 
through schooling (e.g., shore lining taught to blind 
persons); the latter to in situ adaptations of strategies to 
the situation at hand. When encountering obstacles 
during the visit, disabled people demonstrated how they 
dealt with them, enabling students to observe their 
tactics. Furthermore, some described verbally how these 
tactics followed or diverged from general strategies. 
Strategies can be taught to designers, but the tactics' 
nuances emerge from actual use situations. When 
disabled people present solutions to overcome obstacles, 
they do so in a particular situation. E.g., the strategy of  
shore lining teaches blind people to follow distinct 
elements like blind guide lines, curbs, walls, etc. During 
a building visit, however, this lead to confusion when a 
blind participant interpreted a relative high curb as a 
guide line to follow instead of step to take. The 
participant had to call for assistance and, based on a 
description of the step's material (metal), he tactically 
chose to rely on acoustic rather than haptic feedback 
from his cane.  

Next to identifying obstacles, disabled people also 
described to a larger or lesser degree their overall 
experiences of the building visited. Because of their 
specific bodies, their experiences may differ from those 
of most architects (c.q., the assisting students). 
Including these experiences in the reports thus provided 
a richer insight into the building's qualities, especially 
its sensory qualities. Wheelchair users are more attuned 
to visual qualities from a different (lower) perspective, 
e.g. in views towards outside, or visibility of wayfinding 
systems. Vision impaired people marked acoustic and 
haptic qualities. Those who have some remaining sight 
were able to pinpoint difficult lighting conditions. 
Autistic people were strong in identifying spaces' 
general atmosphere, providing insight into the building's 
legibility, e.g. whether a public passage is also 
experienced as public. For instance, one participant was 
reluctant to open a door from one corridor to the next 
because it was a double door, which he associates more 
easily with large (meeting) rooms—which are less 
public—than with a passage between corridors. 

DISABLED PEOPLE 
To what extent, and under what conditions, are disabled 
people interested in partaking in a consultancy service 
based on disability experience? Interviews with disabled 
people - whether or not employed - and expert 
organizations, highlight the potential societal effects of 
the envisaged service.  

On the one hand, disabled employees' presence in the 
workplace may stimulate awareness and acceptance 
of difference within the organisation, which can 
influence society at large. The disabled employees we 
interviewed regularly talked about their mission as 
‘ambassadors’ to make disability more accepted in the 
organisation or society at large. When talking about 
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their experiences with the field experiment, they 
frequently mentioned the same mission. They had the 
feeling that they could persuade the technical services 
and the observing students of their value by providing 
insights into their own experience. People are often 
excluded not because of attitude, but because of 
ignorance or fear. By signalling possible obstacles and 
offering reasonable solutions, a disabled employee can 
thus make co-workers aware that being different does 
not necessarily mean being unreasonable or a burden. 
Co-workers who are comfortable with difference and 
disability can spread these notions through their social 
networks. Moreover if an organisation is successful 
regardless of employing less ‘normal’ employees and 
also makes an effort for them, this can differentiate the 
concept of normality within society. The more 
successful organisations with disabled employees there 
are, the more impairments will be accepted on the work 
floor as well as in society at large. Employing disabled 
people can thus have a societal value. An interviewee 
formulated it as follows: 

"Rather than pointing a finger at someone, I try to make 
people comfortable with the fact that there are people in 
a wheelchair who do things and that this isn’t a problem 
and that it's also not terrible if they have questions 
about it in the beginning." 

On the other hand, by acquiring work experience, 
disabled people may become empowered as societal 
actors of equal value. Nowadays many of them stay at 
home because of the high social benefits and are 
seemingly not encouraged to claim a strong position. 
Success in their profession may bring on the self-
confidence to speak up and demand more rights. Both 
emancipatory flows may foster a societal shift towards a 
more inclusive society where differences are considered 
as an asset rather than as a problem. 

The interviews also brought to the fore six principles of 
employment, which were further substantiated by 
literature (e.g., Van Laer et al. 2011, Värlander 2012, 
Kulkarni & Gopakumar 2014), and which may act as 
guidelines for any organisation that wants to pursue a 
responsible policy regarding disabled employees:  

1. employers should foresee a good-functioning back-
up and support system, including a contact person, 
sufficient information regarding diversity and 
disability in the organisation, and role models;  

2. expectations should be articulated clearly: 
employer, disabled person, colleagues and HR 
department should communicate openly about 
expectations regarding the job, assistance, 
adaptations to the work place, etc.;  

3. inclusion should permeate all aspects of 
employment; this implies a social atmosphere in the 
workplace, an accessible work environment (e.g., 
cafeteria or staff room), and accessible social 
activities; 

4. employers should be up-to-date regarding subsidy 
possibilities and use them in a sustainable and 

creative way. The availability of a budget for 
reasonable adjustments is a requirement to hire a 
disabled person; 

5. organisations employing disabled people should 
adopt a case-by-case approach: since every 
disabled employee is different, an overall and 
standardized approach is not possible; 

6. disabled employees (like other employees) should 
receive well-structured training opportunities and 
honest performance feedback. 

Regarding the potential of setting up consultancy 
service based on disability experience, two principles 
are worth discussing in more detail.  

Principle 4 draws attention to the remuneration aspect of 
the envisaged service. Interviews suggest that, at least in 
Belgium, social benefits for disabled people are highly 
inflexible. As a result, participating in a paid service 
would be too risky for them as they would lose all these 
benefits. One interviewee mentioned the high benefits 
as a reason why he is not working at the moment. He 
stated that it is the task of the government to stimulate 
disabled people to work. As a result of these high 
benefits, many disabled people volunteer instead of 
work. For them, it seems only profitable to work for a 
longer period and within a well-protected employee 
status. Finding people who are willing to participate in 
the envisaged service may thus be a challenge in the 
initial phase.  

Principle 6 focuses on training, which includes 
acquiring experience in being an employee. In the 
search for a job for disabled people, the experts we 
interviewed considered work experience as highly 
important. After all a future employer will have more 
confidence in someone who has work experience 
already. This holds for all employees, but certainly for 
disabled ones. Employers' fear of the impairment is 
more easily taken away if a disabled employee is 
confident and can already come up with solutions for 
specific disability related issues. By being an employee, 
a disabled person can educate him/herself in how to 
behave in the workplace. Gaining insight into work 
circumstances is different from gaining personal 
experience. E.g., a disabled person can be perfectly able 
to function in society, but not know what to do in a 
work environment. Knowledge about the latter can help 
a disabled person in persuading a future employer. This 
is one of the objectives of the envisaged service: 
enabling disabled people to obtain work experience and 
by doing this giving them a head start into finding future 
employment. One interviewee explicitly said that, due 
to his work experience, he feels stronger now, as a 
person and as an employee. The students saw the 
service as a way to create more opportunities for 
themselves on the job market. This potential was 
confirmed by the expert organisations: 

"[f]or jobseekers [with an impairment] if you already 
could mention some items on your cv, then the employer 
will be more eager to look behind the impairment… if 
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you could refer to 'how is that [office] adapted'…or if 
you could put it concretely…this is an easy solution [for 
that disability-related problem]…this is due to work 
experience…it's different from daily life experience." 

DESIGN PRACTICE 
To what extent is design practice interested in a 
consultancy service based on disability experience? 
Judging from the interviews with different stakeholders, 
the answer to the above question is mixed.  

The stakeholders' interest seem to depend mostly on the 
incentives generated by the market. At this moment, 
economic incentives do not seem to be the driving force. 
A Dutch interviewee formulated this as follows:  

"We know that when we create dissatisfiers in our 
plans, people may ignore our buildings. If we applied 
this to disabled people ... we could investigate whether 
there are dissatisfiers in our plans for this specific 
target group. We won't investigate this, at least not yet, 
… because the extent to which a crucial dissatisfier will 
become apparent is of such limited scope, that the 
commercial result of [such a building] won't be in 
danger..."  

Asked whether he might become interested in the 
envisaged service in the future, he replied:  

"I find it hard to say. As long as we're successful in the 
things we create, there's no drive to change things. ... At 
the moment that its purchasing power reveals that it's a 
relevant target group, we'd do it [investigate 
dissatisfiers], but as long as disabled people [as for 
their purchasing power] can be merged with the 
average target group, we don't take action."  

Rather than from economic incentives, for most existing 
markets the driving force to change seems to derive 
from incentives like certificates, standards and norms. 
Asked whether her organisation might perceive a need 
for the envisaged service, an interviewee from the care 
and cure sector replied:  

"I think I would. However, I think that the hospital 
always has to cut costs ... If the government obliges 
hospitals to acquire the International Accessibility 
Symbol [ITS]3 ... then they will say ... we have to 
acquire it [the symbol], otherwise we won't comply with 
the national requirements ... You could sell your service 
if you can show its impact. 'What's in it for me?' that's 
the question. The organisation won't make costs out of 
love for humanity. (laughing) I think if you want to offer 
a service you have to think about how to get it to the 
[hospital] board ... Certificates will help [to do so]."  

These incentives create a top-down accessibility 
framework of legislation, standards, certification 

3 ITS is a Dutch certification given to buildings that 
comply with diverse accessibility standards and norms. 

systems and professionals, which objectifies disability 
experience. In Belgium this framework seems more 
institutionalised than in the Netherlands. Yet, in both 
countries, most interviewees frame their needs and 
wants regarding a service based on disability experience 
in this framework. They mostly expect that disabled 
people’s perspective be researched and framed by 
scientists or other professionals in order to generate 
“objective” knowledge, rather than that disabled people 
become involved themselves. For example, one of the 
Dutch interviewees would like a service that provides 
measurable criteria. Asked to what extent he perceives a 
need regarding disabled people's experience, he replied 
that there is a need to evaluate in the design phase:  

"Yes, I think evaluation criteria. Yes, at the end you 
want measurable criteria … Suppose, an element should 
have a certain quality, which depends on the product, 
then we have to say that the wall must not be too hard. 
It should have a certain smoothness, because nobody 
will hurt or cut his arm ... The quality should therefore 
be measurable."  

Another Dutch interviewee framed the need in terms of 
a certain "truth", which can be regarded as an 
objectification, yet admitted that the existing top-down 
framework does not satisfy all needs. When the 
interviewer remarked that the interviewee did not seem 
to be enthusiastic about yet another service, she replied:  

"No, yes I think I am, however... The dialogue is 
interesting, you can learn a lot from it. Yet, the question 
is: what is the truth? You have to find your own way.... 
What I'd like is the involvement of more kinds of 
expertise in the process ... there's no moment ... in which 
there's an accessibility evaluation. Alright there's an 
evaluation based on [sarcastic:] the three rules in the 
building regulation. ... That's very shallow. I agree that 
it'd be interesting to have an in-depth evaluation at an 
evaluation moment [during the design]." 

Asked about what she considers the strengths and 
weaknesses of the legal regulations, she replied: 

"That it's measurable.... that's an advantage, but 
immediately it can be regarded as the disadvantage, 
because many things aren't part of the legal regulations 
because they aren't measurable."  

What is important for design, however, may be 
precisely those things that are not measurable, a 
Belgian architect suggests:  

"I think that for us it's especially important to 
understand the question very well […] And I think that 
if you must reflect on other target groups, that also 
there it's mainly a matter of 'what is actually the 
question behind what is being said?' […] The 
underlying motivation is much more important to us, 
because we can work with it, and then we can seek 
solutions for it which someone else doesn't think about, 
well, that should be our added value, I think." 
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Several interviewees, especially architects, mentioned 
the university's involvement in the envisaged service as 
an added value, because of the "scientific" component. 
This might convince other stakeholders to opt for a 
specific design direction or solution. In this respect, a 
Belgian architect thinks for instance of demonstrating to 
clients how important a certain aspect is: 

"We can say 'we don't want a stupid modular ceiling 
[…]', [yet] if you can substantiate it with […] research, 
then it has a big added value. If it comes from us, it 
sounds differently than that it's scientifically grounded 
by a more neutral party." 

Two Dutch interviewees suggested that a service based 
on disability experience could create awareness about 
the imbalance between reality and the strict ITS 
accessibility norms and probably could convince 
stakeholders to abandon them.  

Only a few interviewees seemed to understand the 
envisaged service much broader than within the 
accessibility framework, and to link it with spatial 
experience. They showed interest in the service either 
because of their personal situation or experience, or 
because they work in a segment with customers in 
various disabling conditions (e.g., care & cure) or a 
segment that pays explicit attention to diversity (e.g. 
local authorities) or experience (e.g., museums). A 
Belgian architect who was involved in the redesign of a 
town hall, testifies: 

"For instance, the town hall of [Town X] had also a 
bigger interest, perhaps, or a more apparent interest. 
[…] Yes, because there also the question of the client 
was specifically to make the building not […] just 
generally accessible […]. So it also started from that 
question, and thus the result of the design was also 
more apparent. […] So not only making it literally 
accessible, but also […] making it legible, was very 
much present there."  

Asked whether there is a need for more insight into how 
disabled people experience the built environment, a 
Dutch interviewee replied:  

"… it's the least understood phenomenon how space is 
experienced. Look, we make architecture with a specific 
[visual] image and atmosphere, that's unequivocally. 
For blind people, for example, this image and 
atmosphere probably doesn't exist, and probably there 
are many people with another dominant sensory 
experience, than the [design] pallet and compositions 
we acknowledge and know. And actually we don't know 
much about it and it would be interesting to know how 
this functions. We think about how you enter a room 
and it starts small and gets larger, or about routes, 
sightlines […] We know that very well. How that works 
with sounds and resonating sounds for somebody with a 
[visual] impairment we know less. I think this would 
interest me most, because there's relatively little 
knowledge. In brief the answer is: Yes."  

A Belgian architect was particularly enthusiastic about 
involving disabled people themselves: 

"It can surely be an added value. Because then you get 
input from a totally different perspective. For otherwise 
you get a perspective always from an architect, an 
engineer, a technical viewpoint, or whatever, colour 
specialist or whatever - as such all fine, but indeed, the 
final end-user who has to lie in that bed, or wheelchair, 
or whatever, how s/he experiences that space, [that] is 
good." 

This does not mean that within these segments, a market 
for the envisaged service exists already. As suggested 
by the following quote, this market should be created by 
stakeholders with a common view. 

"When you're looking for it, then you will find other 
parties. However you have to seek it and create [a 
market] yourself. There's a kind of common view on our 
profession and the things we're doing ... We recognize 
this in different aspects, but you have to organize it 
yourself. We think it's a collective mission to create a 
market. This sounds very commercial, but the driving 
force is a sense of responsibility." 

DISCUSSION 
Disabled people are able to appreciate spatial qualities 
architects may not be attuned to. This ability, combined 
with disabled people's vulnerable position on the job 
market, inspired us to explore the potential of 
mobilizing disability experience as a consultancy 
service to inform architectural design practice.  

Analysis of the students' reports suggests that the major 
added value of such a service is that it would provide 
rich and nuanced insights into a building’s qualities, 
which not only surpass accessibility standards, but also 
can assist designers in applying them. Disabled people 
can explain the how and why, which enables designers 
to understand the solution rather than merely apply it: 
by understanding the how and why, designers know the 
preconditions to alter a given solution. These insights 
are important to designers who need to integrate 
standards into the complexity of a design. As such, 
disabled people’s involvement allows to bridge two 
concepts that tend to be considered as unrelated in 
design practice, i.e., accessibility and spatial experience.  

Interviews with disabled people suggest that the 
envisaged service does hold potential to strengthen their 
position on the job market by enabling them to gain 
work experience. However, because social benefits for 
disabled people are highly inflexible, at least in 
Belgium, participating in a paid consultancy service 
likely is too risky for them as they would lose all those 
benefits when being employed by the service. Other 
statuses than employee (e.g., freelancer, worker-owner 
in a cooperative) assume that the individual is in a 
strong position, whereas disabled people's position is 
typically weak. In an early phase of the service, where a 
steady revenue might not be guaranteed, creative use of 
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employee statutes might offer a solution, e.g., by hiring 
students with an impairment. However, in the long term, 
it will be necessary to create a steady and trustworthy 
work environment, supported by the principles 
mentioned above, in order to attract disabled employees. 
On the other hand, it could be worth investigating to 
what extent social benefits for disabled people can be 
made more flexible.  

As to the interest from design practice, interviews 
suggest that most stakeholders show an interest in 
gaining knowledge about disabled people’s experience. 
However, many frame their needs and wants in terms of 
the top-down accessibility framework of legislation, 
standards, certification systems and professionals. 
Moreover, architects are not willing to pay for a project-
specific service, which they consider the client's task, 
and are particularly interested in general knowledge 
instead. The latter might relate to the fact that architects 
are less used to involving users - whether disabled or 
not - during design than product or service designers 
(Sanders 2009). This probably explains why disability 
experience is acknowledged in product and service 
design (Conradie et al. 2014), but hardly in architecture.  

The fact that disabled people’s perspective allows to 
bridge accessibility and spatial experience is 
recognized only by some interviewees working in 
segments where experience is considered important or 
most customers find themselves in disabling conditions. 
In these cases the driving force to bridge accessibility 
and experience is not an incentive generated by the 
market, but a sense of responsibility. Questions arise as 
to what extent people's spatial experience is taken into 
account in the existing framework if it is presented as 
objective, and whether it should not be embedded more 
adequately.  

Since few interviewees seemed to link disability with 
spatial experience, we are currently exploring ways to 
sensitize architectural design practice. Given architects' 
unwillingness to pay for a project-specific service, we 
are also considering alternative formats to involve 
disability experience. Other topics for future research 
include whether and how disabled people should be 
trained to communicate their spatial experience, and 
extending the study towards other impairments and 
other countries. 
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ABSTRACT 

This paper presents the initial theoretical 

framework adopted for a study into resident 

acceptance of sustainable renovation. Seven expert 

interviews and two retrospective case studies 

revealed that the relationship between social 

housing residents and the renovation process 

requires careful attention. Rather than performance 

indicators and liveability, acceptance and practices 

should be the first priority in planning the process. 

This is because residents' future behaviour will be 

a crucial aspect in the actual energy-saving 

outcome, and disappointments should be avoided. 

The paper sets out a number of cornerstones for a 

process to foster acceptance, and presents an 

outlook towards participatory tools that could be 

used in such a process. 

INTRODUCTION 
In the Netherlands and several other European 
countries, a major initiative is underway to give the next 
wave of housing renovation a sustainability push. Many 
houses built in the 1950s to 1970s are coming up for an 
update and are deemed worth renovating rather than 
replacing. The houses are not up to current standards of 
energy and comfort. Technology is developed far 
enough to renovate these houses to 'zero-energy' 
sustainability standards. But success still requires 
innovation on several levels simultaneously, such as 
technological integration, planning process, laws, 
business models, and resident acceptance. The research 
reported here focuses on the latter. Enough residents of 
these types of houses have to be willing to undergo a 
renovation of their home, so that the needed numbers 

are achieved. Moreover, the house should facilitate 
post-renovation living practices that support a zero 
energy outcome. This paper presents the framework that 
is adopted in order to address residents' interests. This 
work is part of a research project that seeks to facilitate 
such renovation processes, the Building Technology 
Accelerator project. The author is experienced in 
facilitating user-centred design processes (e.g. Boess 
and Van der Bijl-Brouwer, 2013). However, in those 
processes we usually assume that the success of a user's 
encounter with a product, service or system will mainly 
be influenced by the design itself and its characteristics. 
Initial encounters with the building process however, 
showed that here, users have an intimate and long-term 
history with the product, service or system: it is their 
dwelling. Even when the dwelling changes or becomes 
a new one, still a large complexity factors come to play 
for the user in this process. They are, for example, user 
memories, experiences, habits, attitudes towards the 
owner of the building and events occuring during the 
process of moving from new to old. What can the 
expertise of user-centred design contribute to this 
process, and what can user-centred design learn from it 
in turn? 

LITERATURE AND THEORY 
Efforts to improve housing stock primarily have the 
main goal to improve its physical quality and potential 
for energy saving. Secondarily, they contribute to 
improvement of the quality of life of neighbourhoods 
(Koopman, 2008). However, the perspective of tenants 
is becoming increasingly important. On the one hand, it 
is known that fewer than half of residents in a given 
project are usually willing to consider a renovation that 
serves sustainability. More support from residents is 
needed to make the initiative work. On the other hand, 
residents in social housing are often willing to consider 
a renovation that would improve the safety of 
themselves and family members, the quality of the 
surroundings, and the comfort in their own homes. Even 
if residents are willing, they may not be aware of the 
consequences, such as that they themselves might foot 
the bill for their future energy use. This lack of insight 
into long-term consequences has long been known as 
the participation paradox (Langton, 1978), Figure 1.  
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Figure 1: the participation paradox (Langton, 1978). Figure adapted 
from Talsma (2011).  

The work described in this paper therefore develops a 
framework for an approach that, firstly, serves residents' 
interests in renovation and secondly, facilitates energy 
sustainability. This is the initial part of a research 
project to develop a tenant involvement tool on the 
neighbourhood level. The researcher's background is in 
interaction design research. Since this topic touches on 
an extremely wide range of disciplines, from urban 
planning via political science, technological 
sustainability research to activism, the researcher started 
to frame the issue by means of expert interviews. Rather 
than an extensive literature review, this should reveal 
the key points to address across disciplinary fields. The 
research question for this initial phase was: what should 
be the prioritisation in goal setting to ensure the future 
participation of residents in ensuring actual energy 
savings? 

DATA AND METHODS 
The initial framework generation phase of the research, 
of which the results are presented in this paper, 
consisted of a preliminary literature research, 2 post-hoc 
case studies of resident involvement in renovation 
processes and 7 expert interviews. They are presented in 
Table 1. All of the activities were carried out as part of a 
project to design a new sustainable renovation method 
for social housing of the 1950s to 1970s. 

An exploratory literature research was conducted on the 
topics of housing adaptation, participatory design for 
communities and energy use in the home. The aim was 
to understand the key concepts to be addressed in this 
field, such as livability. The aim was not to gain a 
complete picture of the field. Both the interviews and 
case studies were sampled by convenience as part of the 
project work within the Climate-KIC Building 
Technologies Accelerator (BTA) project (Climate-KIC, 
undated). The goal of conducting the case studies and 
interviews was to identify the main characteristics of 
resident acceptance in the current stakeholder processes. 
The case studies self-selected by claiming an innovative 
and user-centred approach to sustainable housing 
renovation. The interviews were convenience-sampled 
by approaching members and contacts of the Climate 
KIC BTA proejct. The interviews took between one and 
one and a half hours and took place as part of the 
planning process. They were scheduled as research 
visits and recorded by note-taking. They were analysed 
for the purposes of this paper by selecting key 
statements that reveal the stakeholder's concept of 

resident acceptance. They revealed many concepts that 
can later be explored in a more goal-directed manner 
through further literature review. Where the expert 
statements directly led to literature sources, these are 
included in the results presentation.  

EVALUATION OF DATA  
These data were subjective statements from individual 
players within this field. Nonetheless, they efficiently 
provided an overview of the issues. This was a 
qualitative research to provide key themes (Graneheim 
and Lundman, 2004). The field of sustainable housing 
renovation, however, is very much ruled by numbers, by 
hard data on energy use. This is It remains further work 
for this research to develop concepts and analyses that 
will be reportable in that field. Here, the research seeks 
to contribute to innovation of the design process by 
characterising processes and identifying key factors that 
contribute to their success in terms of resident 
acceptance. In order to have relevance to the topic 
context of sustainable renovation, however, number-
based analyses will be needed because the field is likely 
not to be able to engage with qualitative data. 

RESULTS 
Table 1: data overview and key results for a framework for resident 
acceptance. 

data source key statements 

Interviews  

E1: innovation manager 
advising Dutch housing 
corporations 

"We want to develop even 
better personas than the 
four lifestyle colours 
(SmartAgent, 2012). 
Because we will approach 
it like a showroom. 
Residents can choose their 
house renovation as from 
a catalogue." 

E2:  sustainability 
consultant to a Dutch 
housing corporation 

"Sometimes, residents are 
angry after waiting for 
renovation for 30 years. A 
letter is not the way to 
approach them ... you 
have to get in touch with 
the neighbourhood very 
carefully." 

E3: Design researcher in 
the Netherlands, focusing 
on sustainable housing 
and resident behaviour 

"We don't know why 
residents of sustainably 
renovated housing 
currently save less energy 
than expected".  

E4: sustainable housing 
innovator in architecture 
and building technology 

"Many problems like bad 
ventilation come from 
user behaviour. But how 
can you address that?" 

E5:  environmental "You need to take away 
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stakeholder group 
advising citizens 

people's fears, financially 
and about the renovation 
process'. "We offer 
calculations of energy 
effects and costs to tenants 
and buyers, looking at 
things together with 
them".  

E6: Design researcher in 
the UK, focusing on 
sustainable housing user 
interfaces and resident 
behaviour 

"We realised through 
research that what people 
lack is knowledge, 
understanding of the 
energy systems in their 
house." 

E7: building company 
building site manager 

"The residents did not 
agree to the most 
expensive insulation 
measures because of how 
it would raise their rent. 
So we did not do those".  

Case studies  

B1 Project 'careful 
sustainable renovation', a 
renovation project carried 
out by BAM Woningbouw 
in the Netherlands 

"Through a very careful 
collaborative planning 
process of more than two 
years, we work in a trust 
relationship with the 
tenants and also 
compromise according to 
their wishes". "The tenants 
cooked burgers for the 
builders". 

B2 Project 
'stroomversnelling', 
demonstration house in 
Amersfoort, the 
Netherlands. 

By demonstrating the new 
situation in a model house, 
a neighbourhood is 
activated and can tangibly 
start to consider  

 

PERFORMANCE 
In the first instance, sustainable renovation is an issue of 
energy performance during use (E3, E4). Nieboer 
(2008) describes how social housing building stock 
decisions, while laid down in a portfolio policy, are 
actually usually "a result of negotiations of different 
parties." Because of the complexity of the context, it is 
difficult to define specific performance indicators at the 
portfolio level. It is, however, possible to use them to 
measure outcomes (Nieboer, 2008, p 37). In fact, this is 
essential in order to engender trust (Hasselaar, 2008, p. 
100). Hasselaar points to the issue of repairs and 
reparations, of existing building stock and renovations. 
These are currently not part of the considerations in 
planning such a renovation (B2). 

 

LIVEABILITY 
The examples given by E2 (see table 1) point towards a 
situation that is often not neutral, but rather, a delicate 
issue of how to approach and convince residents of 
renovation at all. Their liveability is decreased. Trust 
has to be built up so that they believe that their future 
situation will have better liveability and personal 
comfort. Tools to measure Liveability are well 
developed since the 1990s (Koopman, 2008). Local 
governments are required to measure liveability 
(Koopman, 2008). Liveability is "the subjective 
assessment of living quality in the surrounding area of 
the home" (Marsman and Leidelmeijer, 2001) and "is 
considered one of two components of residential 
satisfaction, alongside dwelling satisfaction" (Koopman, 
2008, p. 56). It therefore seems essential to place 
liveability at the helm of any performance measures, 
and to address sustainable renovation in an integrated 
manner. Liveability is currently only used as an 
intermittent, survey-based measure. Koopman (2008) 
warns that it is not fine-grained enough, averaging over 
neighbourhoods with different living conditions. A 
project-based approach is recommended in order to be 
able to have input-outcome measures. Any strong 
involvement with residents is recommended against, 
since this would make an independent measure more 
difficult (p 65). A strongly contrasting perspective is 
developed by Botero and Saad-Sulonen (2010). In a 
case study in which young people's participation was 
elicited in planning a skate park, they found that the 
municipality's need to work entirely with spreadsheets 
removed all of the young people's ideas from the 
planning process. Conversely, they found in another 
case study that citizens were motivated to contribute to 
city quality if they were able to contribute their own 
scenarios. A perspective focused on the measurement of 
liveability as proposed by Koopman (2008) would 
prevent this citizen involvement from succeeding. 

ACCEPTANCE 
The two case studies revealed two different approaches 
to residents with regard to housing renovation 
acceptance. 

Process type 1. The first, a result of recent years' 
adoption of user-centred thinking in the building sector, 
takes its point of departure from the fact that housing 
corporations often have to be very economical with 
renovations for their residents, and that the trust 
relationship is not always good (E2). This type of 
process (B1) therefore follows a very careful approach 
in which housing corporations even support residents by 
giving them access to external, neutral advisors (E7) 
and creating a careful collaboration (Figure 2). This 
type of process typically takes two years or more. 
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Figure 2: the 'tailor' model renovation process approach. 

Process type 2. The second type of process is 
exemplified in the Dutch sustainable renovation project 
'stroomversnelling' (www. stroomversnelling.net). Its 
principle is to offer a complete prototype renovation 
within a neighbourhood that people can visit and 
experience. Even activities are organised in such 
demonstrator houses. From a participatory design 
perspective, this approach seems very beneficial 
because it enables residents to imagine their new lives 
through such a house as a prototype (Ehn, 2008). 
Simply being in the new house and being able to 
imagine one's future comfort is a successful way of 
gaining residents' trust and enthusiasm (E1). In the 
Dutch housing sector, it is common to build and plan 
housing according to a four-part lifestyle division called 
"Brand Strategy Research Model" (SmartAgent, 2012). 
Proponents of the 'showroom' model aim to create more 
detailed personas in order to address resident types even 
better, based on their adoption behaviour (E1). Figure 3 
summarizes the approach of the 'showroom' process. 

 
Figure 3: the 'showroom' model renovation process approach 

A visit to such a prototype house (B2) revealed that the 
new sustainable living environment sometimes also 
contains new home technology that is different from the 
technology participants currently have (Figure 4). In 
consequence, it seems valuable to pay careful attention 

to the way living practices might change when moving 
house. This process should receive careful attention in 
the showroom model, which aims for a much faster 
process of adoption.  

 
Figure 4: this figure illustrates a prospective resident's interaction with 
the technology of a new house - the cooking area with its ventilation, 
and highlights an issue that can influence later resident acceptance.  

A BLIND SPOT: FUTURE LIVING PRACTICES 
Neither of the process models seen so far have a clear 
strategy to ensure and monitor post-renovation living 
practices of residents. In B1, a visit to a resident was 
made. The resident proudly showed the new energy-
efficiency measures and also illustrated the good 
process relationship with the builders by mentioning an 
intervention that the builders had removed again at the 
request of residents. However, the resident was not able 
to demonstrate and explain the functioning of the new 
energy-control systems in the house. In B2, the house 
featured a cooking technology that was different than 
most residents were used to. There was no program in 
place to guide residents through such a transition, or 
enable them to experience it ahead of the building 
renovation. Ensuring future usability of energy-efficient 
building technology contributes to actually achieving 
the desired energy savings. Wever, Van Kuijk and Boks 
(2008) have shown that usability greatly influences 
effectiveness of home system use. And Kuijer, De Jong 
and Van Eijk (2013) have shown that resident system 
use requires a long term view to assess integration in 
living practices, beyond a momentary usability 
assessmentBecause the residents will have to (directly 
or indirectly) contribute to the costs of future energy 
use, this attention to usability guards against late-
emerging decrease of acceptance. 

DISCUSSION 
The research has revealed four concepts that are 
interrelated and relevant for sustainable renovation 
evaluation. They are performance, liveability, 
acceptance and practices. Performance cannot be 
directly predicted. Liveability is a combination of 
neighbourhood and direct residence liveability. It should 
be seen mainly as a measuring instrument of 
improvement projects. There is a dilemma in engaging 
resident participation and still retaining variables to 
measure. However, insights from Participatory Design 
(Botero and Saad-Sulonen, 2010) have shown that 

Industrial Design Engineering Stella Boess | 
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change.!
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participation has value in itself and therefore should not 
be avoided for the sake of measurement. Acceptance is 
a possible output measure for liveability, but should be 
seen as a participation opportunity within a project. 
Only by opening up the process somewhat to explore 
the key factors and unexpected insights further, can the 
framework be strengthened and an efficient and 
effective path to resident acceptance be found. 
Acceptance can be speeded up compared to current 
processes (case studies B1 and B2), but requires careful 
attention to the changes this brings for residents' lives. 
This attention is important in order to not jeopardize the 
somewhat fragile trust that sometimes exists between 
housing corporations and their tenants. Lastly, attention 
to practices calls for scenarios in the renovation 
planning process that will enable project teams to look 
ahead to the capability of residents to use the 
implemented systems in a way that will lead to a zero-
energy outcome. 

The framework therefore posits this prioritisation of 
goals when the aim is to increase adoption, and later 
acceptance, of energy-efficient building improvement 
(Figure 5): 

 
Figure 5: recommended prioritisation of goals to ensure later energy-
saving outcomes. 

The framework furthermore recognises and reflects the 
complexity of acceptance as a concept.  

Firstly, acceptance is the necessary condition for any 
renovation project to go ahead. For that, by Dutch law, 
70% of the residents have to agree to the process if it 
results in a higher rent (Stroomversnelling, undated). 
This requirement could turn out to slow down European 
greenhouse gas emission reduction aims, and in turn 
requires careful addressing of the residents' attitude to 
renovation. 

The success of resident acceptance as an outcome is 
framed in two parts. Firstly, it is the self-reported 
acceptance of residents. This is framed as the 
documented outcome of a renovation process whereby 
occupants self-report the following, to a level agreed for 
the project: trust in the process, trust in the stakeholders 
organising the process, autonomy as occupants and 
citizens, social embeddedness as occupants and citizens, 
being respected and supported in their needs (e.g.: 
safety, health, stability, privacy, participation) 

Secondly, the success of resident acceptance is framed 
as the facilitation of life practices that support zero 
energy use of a dwelling. This is framed as expert 

assessment, based on user experience research in 
context, of the following, to a level agreed for the 
project: usability, facilitation, acceptance of the new 
living situation and livability (e.g. comfort). These 
factors are expected to facilitate reduction of energy 
use. (Figure 6).  

 

1. 
acceptance 
as a 
condition of 
the going 
forward of 
the 
renovation 
or building 
process 

2. a acceptance of the building 
outcome, 

self-reported 

 

2. b acceptance of the systems in the 
house and their functioning as intended 

observed in household practices 

 

Figure 6: in order to highlight the complexity of acceptance, this 
figure highlights its two-part framing as condition and outcome , with 
outcome again split into two factors influencing the zero-energy result 

The process aspect of the framework concerns the fact 
that renovation is a disruptive process in people's lives 
that is outside of the normality of dwelling. Living at 
home is structured by routine human practices, for 
example food-related, sleep-related, hygiene-related, 
comfort-related. Renovating, on the other hand, is non-
routine, with lots of opportunities, but also uncertainties 
and risks. How could a housing association help 
residents look ahead to their future living practices? 
What could be done for and with them, beyond calls to 
live more sustainably? Context-based scenarios and 
interaction concepts are needed for such information 
and participation processes.  

The framework therefore suggests a conceptualisation 
of ensuring resident acceptance in four stages, based on 
the characterisation of the processes and the analysis of 
their advantages and necessary conditions. These stages 
should be aligned with a renovation planning process 
(Figure 7). Currently no representation of such a process 
exists that highlights the resident acceptance result. This 
initial representation therefore serves as a prototype, to 
be used to align it with the technical process 
representations currently used in planning renovations. 

 

trust-
building 
stage 

experience 
stage 

renovation 
stage 

evaluation 
stage 

(including 
use) 

 

Figure 7: proposed four-stage process to integrate resident acceptance 
with the renovation process. 

1. acceptance 

2. practices 

3. liveability 

4. building energy performance. 
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LOOKING AHEAD TOWARDS TOOLS FOR 
PARTICIPATION FOR THE EXPERIENCE STAGE 
Botero and Saad-Sulonen (2010) noted that the parties 
involved in the planning generally have no meta-
awareness of the tools they are using for collaboration. 
However, these tools play a role in enabling the parties 
to elicit citizen participation. Possibly, such tools may 
also enable the stakeholders to align the four-part 
resident acceptance process with their planning process. 
Botero and Saad-Sulonen (2010) recommended to 
continually redefine what participation might mean for 
those involved, through the technologies themselves 
(design-in-use). They furthermore distinguish between 
'reporting practices' (such as telling the city that there is 
trash somewhere) and 'sharing practices' (such as 
imagining scenarios for participation and close others), 
noting that the latter seem to offer "more possibilities 
for multidirectional perspectives". They note that 
current efforts to collect data unidirectionally result in 
many problems such as forgetting, contentious 
authorship and follow-up. The shared perspective offers 
another route and connects with the knowledge built up 
in Participatory Design. Even here, though, ownership 
and accessibility of data remains an issue to address 
carefully. Online environments such as the Slim Wonen 
initiative (http://slimwoneninrotterdam.nl) provide 
promising starting points to integrate.  

This paper has shown that the integration of user-
centred design in an analysis of resident building 
renovation processes results in new avenues to ensure 
that a desired outcome is achieved, in this case, a zero-
energy outcome.  

This paper serves to invite feedback on the framework. 
The next step in the research will be to map the process 
steps and stakeholder involvement needed in order to try 
and achieve success in sustainable renovation, by 
applying and modifying aspects of the framework.  
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ABSTRACT 

The past decade has shown a great rise in digital 

tools to measure various aspects of daily life. Such 

measured data does not exist in a vacuum and is 

increasingly integrated in newly designed 

interactive products. Meanwhile our cities are 

moving toward smart infrastructure and supporting 

innovation from citizen initiatives to improve the 

urban experience and well-being. In the current 

work we follow these trends by building on the 

design knowledge created from the designing of 

personal informatics and bridge this knowledge 

towards urban informatics solutions. We elaborate 

upon the stage-based model of personal 

informatics (Li et al., 2010) and how it can be 

potentially applied on a neighborhood level. We 

discuss the proposed expansion from a personal 

model towards a participatory one and highlight 

the design decisions regarding motivation and 

community forming, and present a design case to 

illustrate the holistic activities of a designer 

contributing to a community-deployed, quantified 

project.  

INTRODUCTION 
Data is increasingly everywhere surrounding our urban 
life, generated by the supporting infrastructures (like the 
traffic or the sewage system, see for example: Hull et 

al., 2006), mobile devices in our pockets and even by 
wearable devices worn on our bodies. Differently put, 
our digital footprint intertwines with the physical world, 
and is studied in the field of Urban Informatics (see 
Foth et al., 2011). 

Designers have addressed the design of personal mobile 
devices for decades already, although the design 
knowledge has been captured mainly in the field of 
personal informatics, defined as “a class of systems that 
help people collect personal information to improve 
self-knowledge” (Li et al., 2010). Research from the 
field of personal informatics has shown that sensorial 
data from personal devices such as smartphones or 
wearables can be used for giving individuals better 
insights about their behavior and activities, as well as 
for motivating “better behavior”, such as healthier or 
more sustainable living.  

Next to the academic research on creating new personal 
devices and services, people have been increasingly 
using their personal devices in order to gain better 
insights about one’s life, especially to reach a greater 
awareness of personal health in order to improve it (see 
for example: Swan, 2009). This social movement has 
been referred to as Quantified Self1. Quantified Self has 
been a successful, trending phenomenon all over the 
world with increasing number of people joining to track 
daily life for new insights. The rise of wearables has 
lowered the barrier for anyone to participate and thus 
has contributed greatly to simplify participation in such 
self-measuring.  

It is interesting to consider the parallel of personal 
informatics and urban informatics, because people do 
not live in a vacuum but in households, which are 
integrated in the physical space. We could start 
measuring our environments the same way as it is 
possible to track our health with personal devices, 
which are increasingly connected. Burke and colleagues 
(2006) address that “everyday mobile devices, such as 
cellular phones [..] form interactive, participatory 
                                                             
 
1 http://quantifiedself.com/about 
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sensor networks that enable public and professional 
users to gather, analyze and share local knowledge”. 
This so-called participatory sensing enables a 
neighborhood to collect data about themselves, analyze 
the findings and decide on actions based on them. 
Committed governments are seeking for innovative 
ways to serve their citizens better, and to establish better 
policies (see for example, Stembert et al., 2013). 
Properly quantified data regarding a community can be 
a promising and informative foundation for an 
evidence-based conversation. This is keeping with the 
points raised by Weise and his colleagues (2012) about 
the democratization of ubiquitous computing 
infrastructure. In their view, ubiquitous computing 
research need to pursue further how non-experts could 
build upon the infrastructure in their locality.  

Elaborating upon the initiatives of Quantified Self and 
Participatory Sensing, the time seems ripe for 
“quantified neighborhoods”, i.e., communities of people 
living in close proximity, measuring their environment 
together and sharing the data for insights. However, 
Personal Informatics is mainly concerned with the 
Human-Computer Interaction (HCI) aspects of 
Quantified Self. Similarly, Participatory Sensing 
focuses on the technological discourse, and neglects the 
social and design elements. In the current work, we 
explore the opportunities and challenges in designerly 
ways to achieve increased neighborhood participation 
by encouraging participatory sensing.  

Hereto, we elaborate upon the stage-based model of 
personal informatics (Li et al., 2010) for use in the 
context of urban informatics. While the model of Li and 
colleagues is rooted in HCI, our proposed design 
approach allows to frame participatory design 
challenges from a personal perspective towards a 
collective one, in order to enable neighborhoods to 
collect data about themselves. The gained insights are in 
the first place meaningful primarily to the citizens of a 
neighborhood themselves. However, in the next step 
these may also inform the design of new public services 
in the context of urban planning, policy-making or 
public health. Although privacy is crucial and relevant, 
– particularly when it comes to personal data and 
handling personal data – extensive analysis of this 
aspect is left out of the scope of the current work.   

TOWARDS A PARTICIPATORY MODEL 
According to Li and his colleagues (2010), “the stage-
based model extends our view of personal informatics 
systems beyond a pairing of collection and reflection 
tools” . An illustrative example of the pairing of 
collection and reflection tools is: recording data by pen 
or a digital spreadsheet (e.g., someone’s measured 
weight every day), and then plotting the data as a time 
series. Furthermore, the model by Li et al. (2010) 
extensively discusses the different stages what happens 
before, between and after the ‘collection’ and 
‘reflection’ resulting in a design method where 
designers and developers can give a focus for such 

questions as ‘How to design an easy learning curve for 
the users?’ or ‘How to maintain motivation to keep the 
system in use?’  

The stage-based model of personal informatics 
considers a single user for the whole loop of working 
with personal information (Li et al., 2010). Figure 1 
shows our proposed extended stage-based model for 
participatory urban informatics, and refers to possible 
design approaches for each stage. When it comes to 
applying the model for participatory urban informatics, 
some considerations are needed for expanding the 
model. These are addressed below: 

1) COMMUNITY SYSTEMS 
Instead of a personal system, the designed solutions 
must work with multiple users (communities). The 
solution should increase the sense of community and 
provide individual benefits for collaboration. The design 
of such systems has been discussed extensively in the 
field of Community informatics (Gurstein, 1999). 

2) PERSONAL GAINS OF SHARING 
The designed solutions should combine the data 
collected and shared by the individuals (e.g., external air 
quality or noise level) in such a manner that the insights 
gained are meaningful for both the community as well 
as for the individuals themselves. However, motivating 
the participation and the involvement of individuals is a 
design problem that should be tackled in the Preparation 
and Action stages of the model (see Figure 1) by for 
instance applying persuasive design principles (Fogg, 
2003). 

3) INSIGHTS 
The main aim of a quantified neighborhood is to 
provide meaningful insights of a neighborhood for 
individuals and a community. The designers’ role in this 
is facilitating a co-creation process with different 
stakeholders. The final solution should allow 
individuals (and the community) to explore and learn 
from the available data, as well as to propose 
improvements in order to incorporate new 
measurements. 

4) DATA HANDLING AND PRIVACY 
Collecting and sharing any type of personal data raises 
concerns regarding privacy matters. Firstly, users may 
be hesitant to share their data with other users or 
governments. Secondly, there is a risk of security breach 
and abuse of data, like with every system. Thirdly, the 
ownership of shared data is a legal gray zone in many 
countries. All these aspects need to be tackled 
throughout the (participatory) design process. 

DESIGN CASE 
In this section we illustrate the use of the model through 
an exemplary design case of a neighborhood project for 
measuring air quality. Our proposed model expands 
from the personal scope towards a community, thus the 
design case is also focused on such an approach. 
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In the current section we refer to a design problem as a 
problem, which requires a designer to analyze possible 
solutions, while balancing between technology, 
viability, aesthetic, and other constraints, in order to 
reach an optimal decision. As such, a design problem is 
not a typical neighborhood or community problem. We 
also state different activities designers need to conduct 
during the various stages of the process. The processes 
start out from out perspective of participatory design, 
where the designer is seen as the facilitator of the design 
process. However, different community members may 
also have a designer role.  

Scoping our running example: 

Our persona, Felix lives in a bustling Western 
European city with smart city initiatives. Felix lives in a 
neighborhood near the center with average 
demographics. He considers himself a computer 
proficient person, but is not skilled in programming or 
electronics. 

Felix has been interested in quantifying some parts of 
his life and he can see potential value in longitudinal 
data collection. For instance, he previously had kept 
track of his calorie intake, weight changes and running 
routes with smartphone apps.  

Felix and his neighbors would like to see similar 
positive benefits from quantifying their extended 
environment. However it is daunting for them to start, 
lacking experience and knowledge how could this be 
approached and what kind of exact benefits they could 
get from it.  

How to expand ‘personal’ towards a collective is not 
straightforward; these people can form a community 
either online or offline, based on a shared interest 
(hobbies), life situation (pregnancy) or by physical 
proximity: a neighborhood or tenants in a residential 
building. Consequently, the design space and design 
problems increase in complexity. 

1) PREPARATION STAGE 
Felix needs to consider how to motivate his neighbors to 
participate in tracking air quality, and how to reach out 
to people he does not know yet.  

A main design problem to solve in the Preparation 
stage is to motivate participation for a quantified 
neighborhood. Several theories have been solidified in 
HCI for motivation; among these promising ones for a 
quantified neighborhood are persuasive design (Fogg, 
2003), gamification (Deterding et al., 2011), etc. 

The above-mentioned ‘designed’ motivational methods 
(persuasion, gamification, etc) may work with a given 
user, but might fail for another. Thus, a deep 
understanding of the community members is required to 
be able to adapt different methods to the right group of 
the community. Furthermore, the designer needs to 
assess who should participate in the quantification: the 
complete neighborhood, or only a subset like early 
adapters or technology interested people. 

During the Preparation stage the designer needs to 
assess the importance of community building as a 
design goal, and translate it into design constraints. It 
may be realistic that people in the same neighborhood 
seldom talk/know each other, and a common quantified 
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neighborhood project would potentially connect them. 
The core design problem is to connect the individuals 
and form a community out of a task group (Mulder et 
al., 2002). Different personal informatics systems have 
answered this by such solutions as leaderboards (i.e., 
acquaintances challenging each other) or by enabling 
collaboration for a shared cause (e.g., reporting traffic 
information with Waze2). With the different upcoming 
sharing economy trends, there are indications that these 
potentially work on the long-term. 

The scenario can also be differentiated between starting 
up a project from scratch or onboarding new 
participants into an already ongoing project. Often 
overlooked, but the latter aspect should be considered 
from the early stages of realizing the project, to ensure 
that it can be deployed for long-term. 

2) COLLECTION STAGE 
After Felix managed to convince a starter group in his 
neighborhood to act on the air quality, they find 
themselves with the question: “How to measure air 
quality in our neighborhood?” After some technical 
consideration, they order some prototyping electronics 
kits online and install these sensors in their external 
windowsills all around the neighborhood.  

The Collection stage defines the exact method how the 
data is collected in the neighborhood. This can span 
from all sorts of environment sensors (temperature, air 
quality, noise, etc.), but may be triangulated as well by 
monitoring social media (geo-tagged posts) or solved 
lo-tech as counting people or traffic by pen and paper. It 
is important to note, that the data do not need to come 
from sensors installed by the users; governmental open 
data is equally valuable for this stage, and such datasets 
and data feeds may contain information about such kind 
of phenomenon, which would be hard to measure by 
individual sensors (such as traffic passing by).  

Depending on how data collection is exactly realized, 
there are different design problems to address. For the 
situation when the quantification happens by the means 
of sensors installed by the users, the main motivation 
problem is to balance the ease of installation and the 
overall cost of sensors (note that the cost can be 
addressed by alternative business models also).  

Data may also be collected from open data feeds. From 
the abundance of different datasets and feeds, it is 
difficult to choose what kind of data could be valuable 
for the neighborhood. In the beginning, this scenario 
requires virtually almost no investment; anyone with 
computer development skills could explore the open 
data sets available and prototype different projects 
based on them. However, such explorations tend to 
remain unpublished or not promoted; these are more of 
hobby projects of curious individuals. In case such 

                                                             
 
2 https://www.waze.com/ 

hobby projects are found, the designer or the users from 
the neighborhood could build on such projects, thus 
exploration of skillful individuals for a project might 
make such people key people (also so-called lead users) 
in the community. 

Interestingly, community data collection is also 
developing into commercial products. For example, 
Smart Citizen Kit3 and the Air Quality Egg4 were 
successfully funded through crowd-funding, they enable 
anyone to install an environmental sensor at their home 
(or office) and connect the sensor to the cloud. The 
measurements by the devices are continuously updated 
to the cloud, where anyone can see the air quality (or 
other environmental parameters) at given location at the 
actual moment or as time series. These products are 
however still under development; their user base is still 
mainly consists of ‘early adapters’ and the technology is 
also under constant development. 

3) INTEGRATION STAGE 
Felix and the neighborhood find a computer developer 
interested in participating in the project, who offers her 
help with aggregating and visualizing the data on a 
local server. The developer creates some basic program 
the participants can run for their air quality sensors and 
the program uploads the measurements to the cloud and 
summarizes them for later queries. 

Having access to the collected data is essential for a 
successful project, but it is also necessary to have the 
data aggregated, processed (e.g., cleaned), stored 
somewhere. All these different sub-steps encapsulate 
the Integration stage. Although this stage is largely 
technical at the beginning, in the end the results are 
going to face the users. In other words, the designer 
needs to address this issue with great consideration.  

Data-related projects can easily fail because data are 
hard to access or are presented in a hardly 
comprehendible way. The easiest and safest direction to 
solve the integration of data is to visualize it on the user 
interface. This visualization can support the users’ 
cognition in understanding trends from the data, or by 
supporting the cognitive processes by providing 
appropriate context. 

Visualization of data often happens with information 
dashboards (Few, 2006). Most often there are more than 
one kind of aspect, which can be understood from the 
data. A dashboard can easily summarize multiple 
parameters; this may be: current air quality status, air 
quality certain time ago (1 week, 1 month, 1 year ago – 
helpful to compare trends), a bar chart diagram plotting 
the air quality measures of the last 24 hours (or 1 week, 
etc.) and so forth.  

                                                             
 
3 https://smartcitizen.me/ 

4 http://airqualityegg.com/ 
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4) REFLECTION STAGE 
Felix’s neighborhood has been following the air quality 
measurements over several weeks time. They opened a 
private chat room on a popular social networking site, 
where they can leave messages to each other (such as 
alerting a user that his sensor is providing possibly 
false data). The community also started to follow the 
diagrams of daily air quality and they started to notice 
certain patterns, such as a peculiar air quality peak on 
Monday mornings.  

A promising element of a quantified neighborhood is to 
answer the question: What can be learned from the 
collected and integrated data? The reflection stage 
provides mainly insights for the users. 

The design decisions at the Reflection stage influence 
the depth of insights possible to provide. Different kind 
of visualizations can be used for providing better 
awareness of a certain phenomenon (e.g., air quality, 
energy consumption). However, visualization can differ 
in its technical solution: most commonly, the designers 
can consider a virtual dashboard on a website or a 
smartphone app, for example to overlay a heatmap 
plotted on the map of the neighborhood. Furthermore, 
the data can be visualized on a public installation, such 
as a media façade (Wouters et al., 2014) or a physical 
data sculpture (Zhao and Vande Moere, 2008).  

Deciding on the type of visualization can differ based 
on different design intents. Likely the interest is going 
to drop with time after the novelty period is over. The 
main motivation aspect for the reflection stage is to 
provide valuable learning via the visualization. An 
additional aspect for the designer is to consider 
providing extra information to break monotony: to 
trigger the user an extra incentive for returning. Such 
triggers can be showing insightful information, which 
can react to the behavior change of the user: for 
example showing predictions (i.e., trendlines) that can 
be directly influenced by consistent behavior. 

Alternatively, the user’s activity can be also compared 
to his/her earlier activity; in this case the comparison is 
based on historical data. This technique is also often 
used by various personal informatics platforms, for 
example for weight loss or running performance, 
especially in scenarios when the user does not feel 
comfortable sharing her progress. 

5) ACTION STAGE 
Felix and his neighbors have started to regularly meet 
for an evening to discuss their learnings from 
monitoring their air quality in the neighborhood. 
During these meetings they have concluded to approach 
the municipality to share their observations and to seek 
for options whether the peaking hours of bad air quality 
could be optimized, e.g., by rescheduling the garbage 
trucks. After the success of the air quality project, Felix 
and his neighbors are also considering to expand the 
sensors towards monitoring the noise level.  

The action stage is the end of the loop for the model, 
and therefore the considerations of the designer are 
mainly to ensure that the user remains interested and 
involved. Besides sustaining long-term interest and 
involvement, the  last focus area of a designer is to 
trigger the user to act on her reflections. 

A possible way to ensure action is to design further 
service touchpoints in order to create reflection and co-
reflection opportunities for the users. Example 
touchpoints could be a regular community meeting 
where the participants meet to discuss the measured 
information. A series of events like that can provide a 
platform to cast transformational change in the area. 
These touchpoints can be part of a transformational 
‘citizen and government’ dialogue too. 

Interesting ways to design the community element is by 
providing the opportunity to compare the users’ 
collected data to the data of other users. Comparing to 
others is often found motivating (as of winning against 
someone in a competition), and may encourage pro-
social behavior by confronting the user of over-
consumption for example. A potential risk is however 
the possible scenario that the activity of other users is 
neither inspirational nor exemplary. 

For a quantified neighborhood, motivating action can 
happen for instance by encouraging neighborhood 
transformation (e.g., social movements) where the users 
collectively act on the learning. For instance if the 
finding shows that the garbage should be collected one 
day earlier, such suggestions can be directed to the 
government. When the users sense that the 
quantification has tangible benefits, motivation will 
remain stronger and likely have a sustaining effect.  

DISCUSSION 
It is not straightforward how personal health tracking 
devices maintain long-term motivation of use. Lessons 
learned in Quantified Self need to be taken into account 
for designing quantified neighbourhood projects. Next, 
projects deployed for communities can benefit from 
different business models and environments. For 
instance recycling as a public utility works in cities 
where the infrastructure is developed towards, and it is 
just easier for a user to be part of the system than not.  

There are two main design issues to solve for designing 
quantified community projects. Firstly, how the data is 
collected and if there are meaningful insights from it 
provided for the users. Secondly, as a community 
project only provides value if people are involved, 
participation should be motivated and nurtured.  

If the Stage-based model is considered during the design 
process, we recommend approaching the Collection – 
Integration – Reflection stages together for designing 
the “data part” and then the Preparation and Action 
stages to design the participation element. This 
approach is more realistic for an iterative design process 
as well: at most times, the first prototypes are going to 
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be around building the core system, which is the data 
collection and visualization. Furthermore, dividing up 
the design process between different areas (data 
collection, motivation, community building, etc.) also 
enables to iterate on one aspect at a time. 

The privacy considerations for personal informatics 
products are more straightforward than for community 
projects. As discussed earlier, a community may benefit 
more from collecting and using semi-private data, but 
this raises concerns for handling privacy. In the medical 
domain the same problem has resulted in anonymizing 
techniques, and these shall be a direction for future 
work in enabling quantified neighborhoods. 

CONCLUSIONS 
In the current work, we proposed a modified design 
method based on the Stage-based model of Personal 
Informatics by Li et al. (2010) for urban informatics 
cases. The usage of the stage-based process was 
illustrated with a running example and a discussion on 
the holistic design decisions for realizing such a project.  

The social impact of a quantified neighborhood is its 
transformational power to initialize an evidence-based 
dialogue with the government. A quantified 
neighborhood is independent (similar to ‘grassroot’) and 
user-centered around actual problems. It has the 
potential to be a bottom-up movement, which can 
trigger bigger changes in policy-making. Furthermore, a 
quantified neighborhood project creates a trigger to 
connect people living in the same neighborhood. 

With the rise of the “maker culture”, produsage of 
simple electronic prototyping (De Paoli and Storni, 
2011), regular users (i.e., citizens) can more and more 
easily realize such projects as a quantified 
neighborhood. Besides the lowering threshold to build 
such systems hands-on, there is also the trend of  – often 
crowd-funded – consumer products enabling data 
collection of the user’s environments. We hope that 
these precursors are indicating a new era in ubiquitous 
computing and smart cities, which is based on the 
culture of participation, instead of a conversation 
dominated by networking companies. 
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ABSTRACT 

Expat Spouses Initiative is by itself a solution that 

emerged out of participatory innovation, engaging 

partners, stakeholders across boundaries 

(government, companies, facilitators and 

communities) and finding cross-disciplinary 

solution to an issue of critical social relevance. 

However, the solution the organization offers to 

professionally activate the community deploys 

participatory innovation as a strategy. Community 

Innovation is a new way of working that fosters 

cross-disciplinary cooperation among the highly-

skilled professionals from diverse professional and 

cultural backgrounds that the ESI community in 

Eindhoven is abundant with. They will be of value 

to both big companies, which may commission 

custom projects or adopt a prefabricated solutions 

through the organization, and to the individual 

professional who develops skills to work in the 

border of disciplines using participatory 

approaches. Eventually, these collaborative 

ventures can therefore lead to both 

entrepreneurship opportunities for the collaborators 

or to professionals with unique and enhanced skill 

sets finding employment within an organization.  

 

1. INTRODUCTION 

1.1 BACKGROUND  
Eindhoven, the fifth largest city in the Netherlands with 
a population of more than 220,000 and approximately 
750,000 in the Eindhoven metropolitan area (SRE - 
Samenwerkingsverband Regio Eindhoven), has one of 
the most thriving international populations in the 
country. It is supported by world-class industries, both 
homegrown (Philips, ASML, DAF, NXP etc) and 
international (FEI, TomTom etc). Referred to as the 
Brainport Eindhoven region, Eindhoven provides a 
vibrant technology platform responsible for 40% of the 
country’s total R&D (Eindhoven 2014).  With top-notch 
the technology (TU/e) and design schools (Design 
Academy) in the region, it is no surprise the region 
attracts and sustains a high demographics of 
international highly-skilled migrants (van der Mulen 
2014)  

Many cities, like Eindhoven, have seen increasing 
numbers of international migration mostly owing to 
economic progress and a globalized market economy 
(Dumont and Lemaitre 2012).  Although there are many 
advantages to this opening up of borders, like the rich 
human capital nexus cities like Eindhoven enjoy one of 
the critical derivative issues is the opportunity or rather 
lack of it for the spouses who accompany migrant 
highly-skilled workers.  

1.2 THE CASE FOR MIGRANT SPOUSES 
Diversities, a scholarly journal published by UNESCO, 
evaluated female migration outcomes. It’s agreed that 
the issues relating to migrant women transcend 
assimilation based on established markers of human 
development/ gender indices (Piper and French 2011).  
Instead one needs to consider various data including, 
quantitative  (years of education attained, income) to 
qualitative (legal status, knowledge and awareness); 
observable (job status, social inclusion, deskilling) to 
obscure (escaping oppressive gender roles) internal, or 
linked to migrant women’s personal situations and 
conditions (notions of rights and entitlements, personal 
security, decision-making power), to external, or 
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influenced by external forces (legal authorities, migrant 
associations) (Gaye and Jha 2011).    

The concerns raised are particularly relevant to migrant 
spouses. Owing to many factors, including language, 
opportunities, cost of child-care, and more recently the 
economic crisis that has resulted in increased 
competition in the job market, many end up not 
pursuing a career. The situation is clearly not to 
anyone’s advantage. The women lose the opportunity to 
enjoy an independent career that enables them in many 
dimensions including a sense of accomplishment. The 
financial and qualitative disadvantages to both the 
concerned women and their family, in the short and long 
term maybe many. Cities like Eindhoven lose the rich, 
diverse, human resource that is already at their disposal. 

1.3 EXPAT SPOUSES INITIATIVE, EINDHOVEN  
There is a significant migrant spouse population in 
Eindhoven. In spite of the striking unemployment rate 
among internationals in Eindhoven region 
(approximately 27%) the issue is not pointedly 
addressed. Steps taken by government, policy makers, 
independent organizations, companies etc target a larger 
faction that includes international spouses (Expats, 
Women or spouses etc) that sometimes addresses the 
problem tangentially. Nevertheless, there is increasing 
awareness about the issue and the need to respond to it. 
It is increasingly evident that the welfare of spouses of 
employed internationals is one of the factors that 
determine employee satisfaction and long-term 
allegiance to the job.  

Independent and qualified responses from institutions or 
companies in the region (See Appendix A: Note #1) are 
incohesive and scarce. Expat Spouses Initiative (ESI) 
was set-up by three professional international partners 
(two of the initiators are authors of this paper), in 
response to the problem at large that they personally 
experienced. ESI represents the professional community 
of skilled and highly-skilled international spouses in 
Eindhoven. It is envisioned as non-profit organization 
that provides critical support, enables networking within 
the community and with relevant local organizations, 
and continuously facilitates professional ‘activation’ of 
spouses. As designers, the initiators have sought to 
continuously apply design thinking to this complex 
problem that has tremendous social significance as well 
as organizational challenges.  

1.4 WHAT IS COMMUNITY INNOVATION? 
The initiative has developed various solutions to 
activate professional international spouses in 
Eindhoven, broadly aligned with a ‘three-channel’ 
approach – employment, entrepreneurship and creative 
collaboration. The first two channels investigate 
opportunities to activate spouses by employment or 
entrepreneurship. The third channel, creative 
collaboration, essentially provides the opportunity for 
ventures to partly operate with the support of the 
organization. It is envisioned as an incubator space 

within the organization that actively enables 
consultancy, skill development, networking etc.  

The Community Innovation model that is discussed in 
this paper is developed within the scope of the third 
channel.  The most striking asset of the expat spouses’ 
community is that it is inherently a community of multi-
disciplinary professionals. There is an available pool of 
experts in various fields of technology, design, business 
etc. On the other hand, the most significant local 
resource in the Eindhoven region is the city's invested 
capability and future interest in innovation, technology 
etc evident in the many hi-tech companies here. 
Community Innovation is a user participation approach 
that brings together these two available resources to 
mutual benefit.  

User participation approaches, in spite of their intrinsic 
market value do not enjoy wide market adaptation. 
There are various reasons for this including 
organizational structures of companies, the 
reprioritization of time, effort and resources these 
projects require etc (Buur and Mathews 2008).  
Community Innovation proposes a spin-out model to 
negotiate bottle-necks in internal adoption of user-
centered methods in the market. ‘Expert’ user groups of 
different compositions are set-up to address different 
projects that are outsourced from companies, with 
representation from stakeholders within the company.  
Each project may use several user groups, with 
appropriate ‘expert’ concentrations and required 
expertise. The core team of designers will guide the 
projects in design thinking and user participation 
approaches.  

Community Innovation model extends on contemporary 
user participation approaches on two aspects – use of 
‘expert’ users and the spin out model. It is developed 
both as a community participation model and revenue 
generation or business model that supports the core 
cause of the initiative – activating spouses. This paper 
will put forth and argue both these dimensions of the 
model in detail.  

2. LITERATURE AND THEORY  

2.1 VALUE OF EXPERT USER IN MARKET ADOPTION 
OF USER PARTICIPATION APPROACHES  
Buur and Mathews paper on Participatory innovation 
argues that the key to wider market adoption of user-
centered innovation lies not so much in refining existing 
user-driven innovation methods but better appreciating 
the practical difficulties in applying these approaches in 
existing organizational structures of companies (Buur 
and Mathews 2008).  Three user participation 
approaches - lead user method, participatory design and 
design anthropology - are elaborated in relation to 
market adoption.  

Community Innovation model significantly strengthens 
the market orientation of the three approaches by 
introduction of the ‘expert’ user. Of the three 
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approaches, the lead user approach is identified as the 
most market-friendly. Von Hippel identified the 
tremendous business potential of lead user in late 80s. A 
lead user typical experiences the need for a product 
months or years ahead of the market, and in many cases 
sets to build his product improving on existing products 
(von Hippel 1988). von Hippel identifies lead users in 
‘target markets’ or ‘advance analogous field’, which are 
advanced fields that develop products for a different 
purposes (Anti-lock braking system, ABS developed for 
airplanes) that later mature in other fields with wider 
requirement (ABS used in cars) (von Hippel 2005).  In 
Community Innovation model, an ‘expert’ user is a 
professional with expertise in a certain field. It is 
expected that her expertise in a target field may help her 
carry out the role of the lead user during the product 
development or innovation process within the user 
participation group. Within a user group of multi-
disciplinary expertise, an expert with experience in an 
advanced analogous field may also contribute 
immensely in identifying a new target market.  

The second user participation method, Participatory 
Design, has a seeming conflict with the Community 
Innovation. PD's humanist approach involves and 
ensures ‘ordinary users’ are able to make important 
contribution to product and services (Buur and Mathews 
2008).  However, as Schuler and Namioka cleary state, 
“PD, ofcourse, demands active participation. PD, 
however, is not against expertise. […] Specialized 
training and experience, both technical and 
interpersonal, are important. In participative model, 
however, this specialized expertise become yet another 
resources to be drawn on – not a source of unchallenged 
power or authority” (Schuler and Namioka 1993).  
Therefore, carefully embedding ‘expert’ users in a 
participatory set-up can only enhance the 
‘marketability’ of participatory approach. In addition, 
PD is about ‘methods’ development and not about 
application of one method in different context. “ The 
methods (PD) are tailored to the particularities, This 
gives it a remarkable scope to actually effect a needed 
change in organizations […]” (Buur and Mathews 
2008). Supported by design thinking, Community 
Innovation adopts PD as a methodology 

The inarguable usefulness of the third method, Design 
anthropology in delivering uncanny market insight is 
usually trumped by the tedious process required on the 
part of the company to secure and analyze 
anthropological data about a product, service etc. (Buur 
and Mathews 2008).  As a result, depthless and generic 
market research is the industrial alternative. However, 
the already existing multi-cultural, multi-ethnic, multi-
disciplinary community of expat spouses offers a unique 
market opportunity for local industries to gather 
anthropological data about a product, innovation or 
service. Within Community Innovation model, user 
group aimed at gathering anthropological data may be 
set-up at relevant points. 

2.2 THE USEFULNESS OF ‘CONSULTING MODEL’ IN 
OVERCOMING ORGANIZATIONAL BOTTLENECKS 
As discussed before, existing organizational structures 
of companies critically limits the adoption of user-
centered approaches (Buur and Mathews 2008).   
Innovation, especially in large or medium-sized 
organizations, requires extensive across-departments or 
across-sectors cooperation within the company. The 
community innovation model operating on a spin-out 
model is expected to overcome many organizational 
hurdles (Junginger 2008). Johannes Gartner, elaborates 
on the usefulness and relevance of Participatory Design 
in consulting. His paper argues for participatory design 
based consulting or participatory design based system 
design in place of Classical System design model 
(Gartner 1998).  By extension of his argument, we here 
put-forth the advantages of consultancy-like model for 
community innovation.  

Consulting, by nature, is oriented towards the market 
and customers (Gartner 1998).  The consultancy model 
typically consists of a consultant (Actor #1) who is 
hired by a customer (Actor #2), to execute a project. 
Scope of the project may be technical, organizational 
development, training or coaching, managerial for a 
limited amount of time etc. Based on the project, Client 
(Actor #3), who is typically the focus group that 
requires consultancy services, is defined. The terms of 
consultancy is established between Customer and 
Consultant, where the services are delivered to the 
client. Gartner argues for the usefulness in adopting 
Participatory design methods with the ‘Client’, while 
elaborating on the complexities this brings forth in the 
customer-consultant relationship. In community 
innovation model, the organization represented by a 
core design team plays the role of the consultant (Actor 
#1) hired by a company (Actor #2), to complete a 
outsourced project for which different user groups 
(Actors #3) are set-up, fully accommodating user-
participation methods.  

Traditional consultant models are spin-in models. 
Although the consultants are temporary external 
elements, they have to reckon with internal 
organizational politics of the host customer (Gartner 
1998).  A spin-out model removes these organizational 
bottlenecks. Titscher’s typology marks a broad frame to 
classify consulting (Titscher 1996).  He distinguishes 
two dimensions that determine how the consultant 
positions herself differently – 1. Involvement of the 
Consultant, 2. Scope of the consulting field. Since the 
‘involvement of consultant’ may vary from low 
(training, adjusting, facilitating) to high (crisis 
managerial responsibility), the definition of 
responsibility defines the extent the consultant interferes 
with organization structure of company (Titscher 1997).  
Outsourcing the project satisfactorily addresses this 
dimension and potential disadvantages. The second 
dimension, scope of the consulting field, is critical in a 
Community Innovation as it determines the project 
definition and the technical expertise required to deliver 
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the project. Community Innovation allows for projects 
of narrow scope requiring high technical expertise 
(more expert users) and broad in scope requiring higher 
participation of ‘ordinary’ user (Farrington, Bebbington 
et al. 1993).  

2.3 BUILDING AN ECOSYSTEM - TOWARDS SOCIETAL 
INNOVATION  
Community Innovation is a unique ‘designed’ response 
to a local social condition. There are two dimensions 
that may be termed particularly salient – 1.Community 
participation model, which focuses on adoption of 
community participation methods to build, foster and 
utilize the community for their own benefit, 2. Business 
Model, which focuses on creating value for all 
stakeholders while addressing an existing gap which is 
market adoption of user participation methods. The two 
salient aspects are supported below.  

2.3.1COMMUNITY BUILDING, PARTICIPATION AND 
INNOVATION  
We acutely realize the necessity and potential of 
participation for Expat Spouses Initiative’s cause. 
Sanoff puts forth the benefits of participation for three 
actors. First, on the social dimension, it results in greater 
meeting of social needs and increasingly effective 
utilization of resources at the disposal of the 
community. In a volunteer-powered program like ours, 
this cannot be truer. Second, it gives an increased sense 
of power of the decision-making process and awareness 
about the decisions made, which ensures commitment 
towards the decisions made (Hester 1987; Hester 1990).  
Third it gives more real and up-to-date information to 
the professionals (Sanoff 2000).  In Community 
Innovation, it is also unique opportunity to create value 
out of professional users and non-professional user 
interaction. Sanoff succinctly sums it up, “The ability to 
build collaborative relationships is regarded as the basis 
for future community and organizational success” 
(Sanoff 2000). Within ESI, the social dimension of 
participatory methods are fully utilized and harnessed as 
societal innovation tools. 

2.3.2 CREATING VALUE OF STAKEHOLDERS, 
OPPORTUNITIES FOR THE COMMUNITY – A UNIQUE 
BUSINESS MODEL 
The solutions requires across-the-board co-operation of 
various stakeholders. To be successful, they must create 
value for all the stakeholders while creating value for 
the community. The ecosystem design den Ouden 
proposes is relevant here. An ecosystem once 
established ensures the innovation generated will 
sustainably deliver value to all members of the 
ecosystem (Ouden 2012). The community innovation is 
an attempt to design such an ecosystem built upon the 
core values, inherent assets of the initiative while 
creating value for both the service providers (expat 
spouses community) and customers (companies, 
industries, projects etc). Within this ecosystem, 
everybody benefits. For the community, it creates 
opportunities for professional activation. For the city, 

municipality and local organizations (like Brainport 
Development) it is reduces unemployment in the region 
and contributes towards retention of existing 
international population creating a favourable climate 
for more international talent and investment. For 
companies and industries in the region it is tapping into 
existing human resources already available locally.  

The ‘business model’ also supports one of the central 
arguments of this paper – Community Innovation 
promotes better market adoption of participatory 
methods. Community Innovation, where projects 
requiring certain expertise and certain insight are 
outsourced, is based on a user-centered consultancy 
model. However, unlike a typical consultancy scenario 
the Spinning-out a project is agile, risk-free and cheaper 
for companies. In addition, Community Innovation 
offers the possibility to “spin-in’ the multi-disciplinary 
user group that has gained experience in a particular 
project and interest of the company. The ‘Spin-in’ 
model offers the companies an attractive ‘try-and-hire’ 
opportunity and provides further market orientation for 
participatory approach  

Although Participatory design partly emerged as means 
of addressing the issue that designers of technology 
knew very little about users of these technology, it was 
also a means of ensuring that technologies supported 
and encouraged users’ knowledge and skills rather than 
redefining or eliminating people’s jobs (Buur and 
Mathews 2008).  The social focus of the initiative and 
its primary aim activating of professional spouses is in 
agreement with this humanist origins of user-centered 
approach. Community innovation directly focuses on 
training, enhancing and deploying participatory skills of 
experts and adopting participatory approaches by the 
companies. 

3. DATA AND METHODS 
Representing the community of international 
professional spouses is central to the initiative’s 
mission. There are nearly 37.000 internationals in the 
Eindhoven metropolitan region and more than 20.150 
live in the city of Eindhoven. However, all research and 
available data concern with the 45.2% of employed 
internationals. In the remaining 54.8% internationals 
that include students, children, elderly, self-employed, 
the demographics of spouses is barely visible (van der 
Mulen 2014) . We estimate (See Appendix A: Note #2) 
that of the estimated 9000 economically inactive 
international spouses in Eindhoven region, an estimated 
5400 skilled but economically inactive spouses live in 
the city of Eindhoven alone, of which at least an 
estimated nearly 1600 spouses are highly-skilled (van 
der Mulen 2014).  

The schematic representation points out, somewhat 
disturbingly, to the lack of qualitative and quantitative 
data. The initiative continuously emphasizes on building 
and profiling the community and collect data that point 
towards the demographics of the community, their 
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employment status – self-employed, job-seekers, not 
seeking professional activation etc – their professional 
background, the sectors of interest and so on. Adopting 
a participatory approach, we seek community 
participation to build the community.  

Figure 1: Schematic representation of available data of international 
spouses in Eindhoven region 

3.1 COMMUNITY BUILDING WORKSHOPS 
ESI organized a series of community building 
workshops. In addition to the gaining quantitative 
information, participation was sought in conceptualizing 
the issue. Although, the issue of grave social 
significance, to the participants it is always personal and 
can deeply empathize with each other. The events are 
often an opportunity to build relationships with the 
initiative and participants. There have been three 
workshops so far each with 10-15 participants each. 
However, the community enlisted through these 
workshops assumed the responsibility of further 
building the community. As a result, we have now a 
community of approximately 200 expat spouses, who 
form the foundation for the Community Innovation.    

The first two community building workshops comprised 
the core ESI team and professionally inactive expat 
spouses. The workshops consisted of personal narratives 
and semi-structured interviews in an informal setting. 
Participants were encouraged to engage in each other’s 
narratives with questions and express their empathy and 
agreement by sharing similar experiences. The 
methodology at this stage was predominantly verbal, 
which is critical during early concept and pre-briefing 
stages (Luck 2003). We were collecting qualitative data 
that later contributed in designing the goals of initiative. 
We also designed a survey that participants filled out at 
the end of each workshops pointing towards quantitative 
information about professional expats. The qualitative 
data also betrayed personal traits which have been 
valuable information while setting up user groups.  

Figure 2: Questionnaire - Community Building workshop 

The third workshop invited both active and inactive 
professional spouses (60% employed; 40% 
unemployed). The specific goal of the workshop that 
lasted approximately 4 hours was to brainstorm and 
evolve a set of criteria to build a mentor program within 
the initiative where employed expat spouses can support 
inactive expat spouses, ensuring mutual benefits. The 
workshop was modelled on traditional participatory 
design method involving stakeholders to find a common 
solution.  

Figure 3: Story telling - Community Building workshop 

3.2 BRANDING AND COMMUNICATION WORKSHOP 
FOR ENTREPRENEURS – TESTING COMMUNITY 
INNOVATION 
Using the experience gained so far in participatory 
methods, we decided to test the community innovation 
model by launching micro-pilot. The goal of the 
workshop was to help entrepreneurs in the expat 
spouses’ community with the branding and 
communication of their new start-ups. The workshop 
invited 6 participants. The two ‘expert users’– a 
branding and communication expert  and a copywriting 
expert – were enlisted from Blue Pea v.o.f, (one of the 
authors is a partner in the firm) a branding and 
communication firm based in Eindhoven. The ‘non-
expert’ users were 4 entrepreneurs - a spouse who has 
set-up her own catering & take-away service, a spouse 
who offered event management services through her 
company, a creative professional with her small start-up 
and a social entrepreneur. The workshop was designed 
so that both the ‘expert’ users and ‘non-expert’ users 
participated primarily as entrepreneurs. There were two 
sessions. The ‘expert’ users introduced each session 
with an overview about the concept and relevant 
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examples.  The first session aimed at communication. 
Each participant was required to draft their ‘Elevator 
pitch’. The second session aimed at branding. In two 
groups, each guided by one expert user, each 
entrepreneur was required to build a prototype of their 
website, acutely aware of branding principles. The 
process was iterative, the ‘ordinary’ users benefited 
from the insight of the experts and the ‘expert’ users 
benefitted from the experience of fellow entrepreneurs. 
All participants benefitted from the shared advice. The 
feedback from all the participants was very positive. 

Figure 4: Presenting and analysing website prototype 

3.3 COMMUNITY INNOVATION | PROJECT 1 – ESI 
WEBSITE 
The difference between genuine and pseudo-
participation lies in the delegation of power and the 
empowerment of participants (Deshler and Sock 1985).  
We regularly seek community participation in various 
tasks of the initiative, preferably in the field of expertise 
of the participants, which both enables delegation of 
responsibility and also professionally empowers them in 
the process. Encouraged by the response from the 
micro-pilot workshop, we set up the building of the 
community website with database and community 
interaction facilities as a Community Innovation project.  

From our pool of volunteers, motivated ‘expert’ users 
with experience in front-end web development, 
programming, SQL and database management were set-
up along with designers from the core team. The ‘non-
expert’ users are potential users of the website from the 
community. There are ongoing weekly meeting in two 
groups – the larger group of 'expert' and 'non-expert' 
users and one among the 'expert' users to take forward 
the recommendations. The deliverable is narrow, 
complex and technical – no one volunteer among the 
expert users are capable of building up the website on 
their own. The project is successfully functioning as a 
training platform where expert users enrich each other’s 
capability in the context of the assignment.  

3.4 COMMUNITY INNOVATION | PROJECT 2 – 
INTERNET SERVICE PROVIDERS BRANDING 
We are collaborating with Blue Pea v.o.f in developing 
one of their assignments using Community Innovation. 
Blue Pea professionals are staunch practitioners of 
participatory methods. One of their current branding 
assignments for an internet service provider firm based 

in Cologne is outsourced into ESI community. One 6 
member user group has been set-up with three design 
professionals, including a representative from Blue Pea 
and three non-technical users who are interested in the 
service provided by the consultancy. A representative 
from the company is involved periodically. Blue Pea, 
since acquiring the project had a briefing meeting with 
the company and developed preliminary concepts. The 
Community Innovation group in this case is primarily 
enlisted for continuous testing of the design 
development.  One workshop with the user group has 
been organized, where the preliminary concept was 
brainstormed in two sessions. The first session focused 
on ‘perception’ where without knowledge about the 
client requirement, concepts were tested. This session 
did not include the representative from Blue Pea, but 
other designers were involved. The second session 
focused on brainstorming where the requirements where 
revealed and in three groups with one ‘expert’ user and 
one ‘non-expert’ user each presented prototypes on 
various prompts decided by representative from Blue 
Pea, like color, scheme, logo. The user group in case-
designed configurations will continue to guide the 
design process. 

4. RESULTS  
ESI initiative has continuously used participatory 
methods to conceptualize, build and use the Community 
Innovation model. As a fledgling organization seeking 
to adopt an innovative new concept, we are learning 
with each endeavour. However, the results of the 
workshops have been encouragingly positive. We have 
found indisputable value in the ‘expert user’. From the 
market point of view, she adds considerable credibility 
to a participatory process. Also, projects requiring 
technical expertise, like a website, expert users may 
provide incentive for the customer to commission a 
participatory approach project with finite deliverables.  

5. DISCUSSION 

5.1 STEPPING-UP THE USEFULNESS OF THE 
CONSULTANCY MODEL 
Participatory innovation is about finding wider business 
opportunities for user-participation methods (Junginger 
2008; Boer and Donovan 2012). The advantages of 
adopting a consultancy-like model are discussed in the 
paper. However, as a derivative of participatory-design 
based consultancy it inherits certain challenges. 
Community Innovation addresses many of these 
challenges increasing its market value.   

One of the main risks perceived by customers or 
companies in adopting user-participation methods 
maybe be the time and cost involved for the 
organization (Gartner 1998).  Another significant 
concern is that that results that emerge out participation-
based methods may not always be favourable to current 
organizational strategy (Gartner 1998; Buur and 
Mathews 2008; Boer and Donovan 2012). Community 
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Innovation significantly addresses these concerns. It 
enables project-based participatory innovation, where 
small and efficient user group with users and 
professionals from the community and with relevant 
representation from the company is set up. The small 
and dedicated project outsourced significantly brings 
down the cost for the company as well as time in-house 
employees invest in the project. In addition, a spin out 
model ensures a certain distance. Results at odds with 
in-house strategy may not be immediately absorbed and 
consumed as market research.  

The biggest advantage of PD is the very credible results 
it guarantees because of the considerable time spent 
with actual users. In a typical PD based consultancy 
scenario, however, the ‘client’ is set-up by the company 
and is acutely aware of the company expected 
outcomes. Predisposition is detrimental in a 
participatory approach scenario, where participants are 
expected to be preference-free. The spin-out set-up with 
participation of professionals both from inside and 
outside the company along with ‘ordinary’ users is 
likely to have a bigger concentration of the inclination-
free participants and therefore builds a more neutral 
environment and better results.  

5.2 ADDRESSING CHALLENGES 
One of main disadvantages that Community innovation 
shares with PD based consulting is identification of 
potential customers. It is not always easy to find takers 
for participatory approach in the market because it is 
usually perceived as a value-added service and not a 
critical need in existing organizational structures 
(Gartner 1998).  In spite of market-oriented advantages 
of the Community Innovation model, it is expected that 
identifying specific innovation groups within 
companies, promoting a new model for adoption and 
case-aligning with requirements will present many 
challenges.  

Certain factors however considerably favour the model. 
First, when the scope of the project is narrow (requiring 
high expertise and finite deliverable) companies are 
more likely to adopt participatory approaches. The 
many professionals or ‘expert users’ available in the 
community will make it possible to undertake technical 
projects requiring high expertise that companies may 
actually require and prefer in an outsourced setting. 
These projects can provide a foot in the door, allowing 
the initiative to slowly expand a customer base. 
Secondly, one of the main challenges that participatory 
approach faces when it comes to market adoption is that 
specific projects within companies that can potentially 
use participatory approach and user-centered methods 
experts who offer relevant market-oriented services do 
not necessarily find each other. The pool of ‘expert 
users’ available within the initiative furthers the chance 
of finding the required expertise and offers the 
possibility to cater to wider market requirements. 
Finally, the very peculiar but favourable industrial 
configuration of the region with high concentration of 

advanced innovation and technology companies is 
expected to help the situation.  

Another significant challenge related to the expat 
spouse professionals is many of the spouses suffer a gap 
in the work experience owing to many reasons. The 
break in experience (varying between few months to 
many years) is the main point of contention while 
selecting them as ‘expert’ users. However, from the 
social angle the community innovation model is also 
designed to function as potential training platform for 
these spouses to reacquaint themselves. For the 
company, it may be desirable proposition as there is an 
opportunity the ‘expert’ users are custom-trained in a 
cutting-edge requirement of the company and can later 
be spin-in with their newly acquired custom-expertise.  

5.3 THE VALUE OF DESIGNERS AND DESIGN-
THINKING  
The initiators are also designers themselves, their 
combined expertise spanning much ground including 
architecture, architectural design management, 
industrial design, product design and branding & 
communication. The process has been significantly 
influenced by the authors’ interest in participatory 
approach and has sought to engage and create value for 
all stakeholders. A critical advantage that Community 
Innovation model holds but is not focused in this paper 
is this design capability of the core team (comprised 
also of the authors and other designers). The model 
benefits from design-thinking at many levels. 
Application of design-thinking will enable a problem-
solving process alongside the information mining and 
analyzing process. Participatory design as one of the 
most adaptable user-centered methods can be creatively 
‘designed’ for various outcomes. On the delivery end, 
exhaustive ethnographic findings of a project may not 
be successfully absorbed by organization, and typical 
bullet-type listing may lose the spirit of the findings. 
Designers may play a critical intermediate role in 
interpreting the findings and enabling collaborative 
adoption within the organization (Boer and Donovan 
2012).  Although, this paper does not emphasize on 
strengths of design-thinking for Community Innovation, 
it will be focused in future work.  

5.4 SCOPE FOR FUTURE WORK 
Innovation, in this paper, for the purpose of focus and 
clarity is kept narrow in scope. In the context of 
Brainport region of Eindhoven, the highest potential 
sector is technology innovation. Participation methods 
and therefore Community Innovation here is considered 
useful for research, testing or development of 
technology products or services. However, innovation in 
business organization may include technical innovation, 
product innovation, strategic innovation or organization 
innovation (Anderson 1983).  The Community 
Innovation has the scope to be carefully extended in all 
these fields. 
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The availability of expert pool within the community 
also allows for potential selective testing of individual 
user-centered methods. For example, since a 
considerable population (estimated 1600) is highly-
skilled with expertise in technology and IT, community 
innovation model, depending on the project, may 
identify lead users and design potential lead user fields 
that have higher market relevance. The potential of a 
multi-cultural, multi-disciplinary community and 
Design anthropology can be further explored for 
specific purpose of market research and insight.  

ACKNOWLEDGEMENT 
We acknowledge the participants in our workshops 
from the Expat Spouse Community and the support of 
Holland Expat Centre South, Eindhoven. We also 
gratefully acknowledge the guidance provided at the 
right moment by Yvonne de Kort, Professor – School of 
Innovation Sciences, Eindhoven University of 
Technology. 

APPENDIX A 
Note #1: Eindhoven University of technology’s (TU/e) 
Get-in Touch program that offers social support to the 
spouses of their international employees, who make-up 
an extraordinary one-third of all their employees . NXP 
supports technical spouses of NXP employees with 
internship opportunities. International School 
Eindhoven (ISE) engages stay-at-home mothers in 
volunteer-based programs. Organizations like Brainport 
Development, Holland Expat Centre South (HECS), 
Expat wings within companies are invested in fostering 
and strengthening the Eindhoven’s international 
environment. Independent establishments like The Hub 
benefit from the vibrant international community of the 
city. Although unemployed migrant spouses are not 
specifically targeted, they partially benefit from the 
collective interests of these organizations. 

Note #2: The estimated numbers are derived from (The 
HECS report). There are an estimated 32.900 
unemployed internationals in the South Netherlands 
based on the percentage of economically inactive 
internationals (54.8) of the total population and 
deducting retired population. Of these, an estimate 64% 
(21.056) are in the age group of 25 to 45 years; we 
assume these are spouses who have joined their partners 
here. Given the ratio of economically active 
internationals (EAIs) living in the Eindhoven region, we 
can also estimate the highly skilled and skilled 
economically inactive spouses in the region and city. 
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ABSTRACT 

This paper presents a case study in the use of 

participatory design to address a specific problem 

related to U.S. public education: confusion about 

space, place, and identity in middle-school magnet 

programs housed on school campuses with high 

percentages of non-magnet students. As a parent 

participant in the school’s community, I sought to 

address this problem by moving participatory 

design from work spaces to public education 

spaces, in the service of articulating and activating 

student values, voices, and identities within the 

magnet program. This ultimately led to The 

Magnet Carta Project, a design project that applied 

design thinking to an existing educational 

innovation, and that utilizes collaboration at many 

levels (Ehn, 2008).  

As an example of an open participation process (E. 

Manzini and F. Rizzo, 2011) with the re-imagining 

of the situation nuanced by the use of spatial and 

network theory, this paper presents a design 

process that exemplifies the complexity of social 

innovation, including the shifting roles for a 

designer and the evolving aims of the design 

participation itself.  

 

INTRODUCTION 
Imagining and enacting new futures is at the core of 
Design. Because people strongly associate Design and 
Design thinking with creativity and innovation, it has 
been of interest in other disciplines such as Business 
and Education. David Kelley, a mechanical engineer 
and product designer, founder of IDEO in 1991, led the 
2004 creation of the Hasso Plattner Institute of Design 
at Stanford (also known as the “d.school”). His brother, 
Tom Kelley, then general manager of IDEO, wrote the 
business best-seller The Art of Innovation: Lessons in 
Creativity from IDEO, America’s Leading Design Firm 
(2001). In 2005, best-selling business author Daniel 
Pink declared that the “MFA is the New MBA.” These 
crossover connections have sparked interest in applying 
design thinking in a variety of other locations, including 
my area of interest: public schools—both in curriculum 
and project development. 
Design thinking has a general process that involves 
identifying a problem; finding a solution; testing the 
solution; and learning from the results. Each of these 
steps may involve more detailed processes, which 
themselves can be iterated a number of time. The 
process utilized here comes from IDEO’s Design 
Thinking for Educators: Discovery, Interpretation, 
Ideation, Experimentation, and Evolution. It also means 
working toward a new solution based on shared values 
among the stakeholders; who has a say can be a key 
question. 

PARTICIPATORY DESIGN 
Participatory Design, originating in 1970s Scandinavia, 
was developed as an approach to improving systems and 
work spaces, particularly in the context of workers’ 
rights (Ehn and Kyng, 1987). Computer Professionals 
for Social Responsibility (CPSR), a global organization 
that promotes Participatory Design (PD), defines it as an 
approach “that places a premium on the active 
involvement of workplace practitioners (usually 
potential or current users of the system) in design and 
decision-making processes” (CPSR, 2005). 

In the US, the concept of “participatory design” has 
helped to shift our field’s emphasis. Rather than 
focusing on an end product and future outcome—how 

152



Participatory Innovation Conference 2015, The Hague, The Netherlands    http://sites.thehagueuniversity.com/pinc2015/home 2 

will users behave and engage with an object?—the 
model articulates the users’ requirements up front and 
throughout the product development cycle. Methods for 
determining user needs include ethnographic study, 
interviews, and testing of prototypes. 

Participatory design has evolved further toward a model 
of co-design and co-creation, in which designer/experts 
take on a facilitator role throughout the design process 
(Sanders, 2008). Yanki Lee proposed an inversion of the 
term from PD to DP (Design Participation), with a focus 
on how and when a designer enters the process of 
creation (Lee, 2008). The question of who is included 
and how—relevant both for commercial innovation 
spaces (business) and public spaces (community 
planning and education) comes to the foreground. 

That question has been usefully addressed by Actor 
Network Theory (ANT), in which all elements—human 
and non-human—are regarded as actants. Pelle Ehn 
describes the “design project” as a “socio-material thing 
that is the major form of alignment of design activities,” 
an alignment that include people and technology (2008). 
These steps toward expanding design practice have 
resulted in what has been called an open participation 
process: from the outset, the goals and values of 
designer, user, and object are articulated and aligned 
throughout the design process in an assemblage 
(Manzini and Rizzo, 2011). 

The Magnet Carta project began by moving 
participatory design from work spaces to public 
education spaces, in the service of articulating and 
activating student values, voices, and identities within 
the magnet program. Eventually, student, administrator, 
and parent communities joined in a participatory 
process. The outcome was The Magnet Carta document 
and workshop, a design project that applies design 
thinking to an existing social and educational 
innovation, utilizes collaboration at many levels, and 
generates a re-created social and educational space. 

BACKGROUND: U.S. EDUCATION AND 
MAGNET PROGRAMS  
Schooling is compulsory in the United States, extending 
from ages six through eighteen in Texas, and divided 
into three levels: Elementary school (kindergarten–5th 
grade), Middle or Junior High school (6th–8th grade), 
and High School (9th–12th grade). Students typically 
attend middle school, the setting for my design project, 
from ages 11-14. Developmentally, this is a critical 
time: children undergo biological and psychological 
changes, and issues of social and personal identity are 
central. Transitioning to middle school also requires a 
restructuring of the educational experience, from a 
single teacher in a single classroom to learning from 
several teachers in different classrooms; no free time or 
recess; increased workload and extracurricular 
activities; and the logistics of following a course 
schedule (Neisen, 2000). 

During these years, problems associated with the public 
school system become more pronounced: overcrowded 
classrooms, rigid curricula, constant testing, and 
disaffected students. So too do problems stemming from 
decades of racial and economic segregation in the US, a 
legacy seen in the wide disparities in educational quality 
related to the location of schools.  

The concept of a magnet school, starting in the 1970s, is 
based on two beliefs. First, all students do not learn in 
the same way. If schools were structured differently or 
organized around themes—such as Math and Science, 
or the Fine Arts—students could select the school that 
best suits their interests and needs, and become more 
engaged with their education. Second, if magnet 
programs were housed in underprivileged schools 
within low-income neighbourhoods, the specialized 
instruction and curricular focus would attract students 
throughout all districts, including those from wealthy, 
typically white neighbourhoods. Considered an 
educational and social innovation, magnets would 
operate as a form of voluntary integration. In practice, 
however, magnet schools have increasingly shifted 
toward highly selective, application-based programs that 
attract “gifted” students who score well on tests and 
receive good grades. Students with poor grades or 
spotty records encounter a firewall (Chen, 2014). 
Additionally, some schools, typically middle-class and 
affluent ones, that “feed into” the magnet programs are 
aware of how to best present applications and assist 
their students (Taboada, 2015).  

In the mid-1980s, Austin Independent School District 
(AISD) established two magnet programs, one for high-
school students and one for middle-school students. 
Both followed a school-within-a-school model. The 
magnet program students reside on the same campus as 
the comprehensive program students, but they meet in 
different areas of the building and generally do not 
crossover in academic offerings and facilities. This 
model has been criticized for reiterating an unequal us-
versus-them education divided along familiar lines of 
race and class, and for failing to reflect the district’s 
ethnic balance of the school-age population (Taboada).  

The subject of this case study, AISD’s middle school 
Magnet Program for Humanities, Arts and Law, was 
established in 2001 and represents Austin’s attempt at 
an inclusive yet still rigorous education. The admissions 
process is competitive, with students selected on the 
basis of application forms, multiple teacher 
recommendations, transcripts, test scores, and essays. 
However, once admitted, this magnet program follows 
an integrated program model. Apart from a small 
number of core courses in English Language Arts and 
Social Studies, all magnet courses—including math, 
science, and electives—are “integrated” with the 
general, or comprehensive, middle school population. 
By philosophy of the campus administration, all faculty 
on the campus teach both magnet and comprehensive 
students in their classrooms. 
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THE PROBLEM 
I was introduced to the middle school magnet described 
above as a parent. The catalyst for this design project 
came when my son, within a month of beginning sixth 
grade at the program, announced with frustration that, 
“Everyone can get into this magnet program and anyone 
can stay in.” After going through the demanding 
admissions process, he found himself in classes that (to 
his mind) were no different from his previous 
experiences in AISD. Several weeks later, asked if he 
had practiced his instrument, my son replied that he had 
already practiced guitar—during English class. With 
that, he began to describe his unfocused experiences of 
the class and of the magnet program in general. I met 
with his English teacher to discuss the situation and 
learned that the faculty experienced stress regarding 
classroom management and the disparate levels of 
student academic engagement. 

The problem seemed to be a mismatch between the 
magnet’s promise of a socio-educational innovation—
integrated students, academic rigor—and faculty, 
parent, and student experiences. Neither the magnet nor 
the comprehensive students were being well served. 
There were larger implications. If this model of an 
integrated magnet model proved inadequate, would the 
school-within-the-school magnet model prevail despite 
its track record of underserving the population it was 
originally designed to help? My starting point was 
modest: Could the integrated magnet program at this 
middle school be preserved and improved? 

Reframed, the challenge would be to instil among its 
students a shared sense of identity, value, and 
commitment to the academic program. What follows is 
a presentation of design completed over eight years, 
which evolved into an open participatory process shared 
by several communities. I have organized the study 
according the categories of Discovery, Interpretation, 
Ideation, Experimentation, and Evolution. At each 
stage, the project benefitted from increasing the 
community engagement in participatory design (Fig. 1). 
The first three stages produced the design solution: a 
physical object, the Magnet Carta, to serve as a contract 
for magnet student commitment. Experimentation 
included generating a prototype, student signing, and 
feedback. To date, Evolution has occurred in two 
phases: the first led to opportunities for student dialogue 
about the document before signing. The second opened 
the project to include student document co-creation in a 
workshop setting.  

 

DESIGN PROCESS 
Understanding the challenge required insight into why 
the integrated magnet model was falling short in its 
promise. After viewing and studying the program, 
students, and campus, I came to see the problem in 
terms of Lefebvre’s concept of space as a living, 
produced thing. Space is understood as triadic: 
Perceived Space (spatial practice), Conceived Space 
(representations of space), and Lived Space 
(representational space) (Lefebvre, 1991.) All three are 
intertwined, however the theory enables an analysis of 
each component. How well did the magnet program 
produce and enact itself across each of these spaces?  

DESIGN STEP 1: DISCOVERY 
Perceived Space (spatial practice/physical) For 
Lefebvre, “perceived” space relates our movements and 
practices within the physical arena of an organization. 
When a magnet program was added to the middle 
school in 2001, there was no alteration in how the 
physical space was constructed, defined, or inhabited. 
That was still the case when I began my project. The 
campus contained no perceived spaces specific to the 
magnet program, defined by practices such as study 
groups or social gatherings. Even the Director’s office 
was hard to locate, resulting in isolated efforts rather 
than a shared practice of access. Although a small 
number of core courses were reserved for magnet 
students, there were no designated physical entities such 
as magnet academic classrooms or magnet teachers. All 
classrooms served magnet and comprehensive program 
students; all teachers taught all students. The physical 
space and its practices barely registered the presence of 
the magnet program. 

Conceived space (mental representations of space) A 
public school’s represented space is conceptualized “top 
down” by the language, politics, and ideology of city 
planners and school administrators. In general, the 
concept of magnets implies an intensive learning 
environment, defined by a thematic focus and increased 
academic rigor and achievement. AISD’s specific 
“conceived space” of an integrated middle school 
magnet program included balancing differentiated 
education with the notions of quality and equality, thus 
providing a unique space for improved educational 
outcomes.  

However, these representations obfuscate the reality of 
what is possible. The application process remains highly 
competitive, demographic differences are overlooked, 
and rejection rates high. Those students who are 
admitted arrive with the belief that they have achieved 
something of value and that their efforts will be 
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matched with a challenging program. The fact that those 
expectations are not met is hardly surprising. A school 
that integrates its magnet and comprehensive programs 
walks a politically sensitive line of trying to serve both 
communities while not making one appear to be 
superior to the other. Even more challenging, 80% of 
this school’s population is designated Title 1, the U.S. 
Department of Education’s term for a disadvantaged 
population, whose academic achievement must be 
improved. 

Lived Space (representational space/social) The magnet 
students’ experience within the lived, social space of the 
program and campus lacked a representational 
dimension. No objects, symbols, or practices marked 
their existence as a cohort – a welcome banner, a 
weekly meeting, a shared social activity. Ordinary 
student challenges—insecurity, cliques, peer pressure—
in both the magnet and comprehensive student 
populations carried the added pressures characteristic of 
an underprivileged school district—ethnic-racial 
tensions; a culture of academic underachievement; and 
gang activity. Communications across social spaces can 
facilitate information and dialogue, and thereby create a 
“lived space” for overlapping communities. But despite 
the ideal of an integrated program, such spaces did not 
exist.  

I concluded that the magnet program was amorphous if 
not invisible within the perceived space of the campus; 
students’ experiences did not align with the program’s 
conceived space of self-representation; and the program 
lacked representational markers to define a magnet-
specific lived space. 

DESIGN STEP 2: INTERPRETATION 
The problem was a gap between the magnet program’s 
promised spaces—how its socio-educational innovation 
would be perceived, conceived, and lived—and the 
actual experiences of students, teachers, and parents 
associated with the program. As a concerned parent, I 
was ready to listen and contribute as appropriate. As an 
educator and designer vested in the belief that design 
methods apply to social issues, I was curious about how 
we might move forward toward these imagined and 
promised futures. 

I needed to spend time with the constituents to research 
the situation from their points of view, as well as 
spending time in the classrooms and on campus. Part of 
my learning came from listening and talking to my son 
and his sixth-grade classmates. I also joined a parent-
initiated listserv for the Magnet program. After 
participating for a period of time, I was invited by two 
more experienced parents, one with a 7th grade student, 
the other with an 8th grader—to become involved in the 
Magnet Advisory Council (MAC), which had been 
formed to work with the Magnet program director. The 
MAC members included the current program director 
(Director A), three teachers who taught Language Arts 
or Social Studies magnet courses, and parent 
representatives from each grade: 6,7, 8. The group met 

on a monthly basis; joining mid-school year, I spent 
most of my time at meetings listening, trying to discern 
the perspectives expressed by various participants.  

The membership as a whole agreed that the magnet 
program had problems. Parents believed there were 
problems with the quality of the teaching, the structure 
and clarity of the curriculum, and the abilities of the 
director. The teachers felt there was a problem with 
recruitment (the director’s responsibility) and a general 
lack of involved parents. The director thought there 
were problems with the teachers, parents, and the 
politics of the district. And everyone agreed on 
problems with the student discipline—getting kids to 
“behave,” to remember that they were there to learn, to 
turn in homework. The question was how to hold 
magnet students to high-achieving academic standards 
in an environment integrated with some percentage of 
comprehensive program students whose motivations 
may differ. 

My contribution to the conversation was informed by 
my son’s experience, a magnet student in good standing 
who nonetheless had expressed disillusionment and 
apathy after his first month. I provided a new parent’s 
description of the disjunction between a student’s effort 
to get into the program, and what admission signified in 
terms of distinction and reward, and an experience of 
“more of the same.” My representation gave voice to a 
student’s disappointment and led the discussion back to 
the students—and the assumption that they wanted to do 
well in the program. At this juncture, the conversation 
and focus shifted from perceived matters of facts and 
problems toward the shared values and aspirations for 
the program. From this point, all members in the 
Magnet Advisory Council joined in discussing ways to 
re-affirm the new students’ efforts and commitment to 
becoming magnet students. 

DESIGN STEP 3: IDEATION  
Upon accepting enrolment in the program a magnet 
student and parent/guardian must sign an 8.5 x 11 sheet 
of paper that affirms understanding of the academic 
requirements needed to remain in the program. The 
language reiterates AISD policies regarding school 
transfers, including into a magnet program, stating, “A 
parent and student who accepts a transfer shall agree to 
abide by the receiving school’s standards for academic 
progress, attendance, discipline, and parental 
cooperation. The principal of the receiving school shall 
be authorized to deny or revoke the transfer if these 
conditions are not met” (Austin ISD, 2013).  

Unremarkable in appearance and one of many pieces of 
paper that a newly accepted student and her family may 
receive, this document had the potential to become 
something more. In its current form, it is an obligatory 
point of passage (OPP), one completely dictated by the 
district and campus administration (conceived space). 
When discussed in the light of students’ hopes and 
desires for being in the program, MAC members 
became animated, and many analogous thresholds were 
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raised. One teacher recalled the commissioning 
ceremonies at West Point and the physical nature of 
stepping forward to accept the new responsibility. 
Another teacher recalled the Magna Carta, the 1215 
English charter that ended absolute monarchy by 
requiring that everyone be accountable by the rule of 
law. A play on that name, The Magnet Carta, was 
adopted for our future document. Thus, the MAC 
organically co-created the idea of making that document 
more visible, as well as the idea that students would 
publically sign the document (lived space defined by 
objects, symbols, or practices). 

Together with the other 6th-grade parent representative, 
I prepared a draft of the language for MAC approval. 
While the language for responsibilities was easily based 
upon fairly standard behaviour and homework 
expectations, to develop the language for the rights 
section, we relied on input and review from our children 
and their friends. From this review, the student 
contribution “We have the right to have fun while 
learning,” was added (Fig. 2). After the language was 
approved by the MAC as a whole, I designed the object 
itself, typesetting and printing out a document 24 x 36 
inches in size, with a formal, historical aesthetic that 
harkens to major American documents such as the Bill 
of Rights, one that was appropriate for a program that 
emphasized the study of the humanities and the law.  

DESIGN STEP 4: EXPERIMENTATION 
The first implementation of the Magnet Carta document 
as a secondary OPP occurred during the following 
academic year, 2008–2009. The teachers and director 
decided that, in the fall semester, students would sign 
the documents in public spaces during two different 
social studies field trips: seventh-grade students at the 
historic Alamo in San Antonio, site of a pivotal event in 
the Texas Revolution, and eighth-grade students at the 
Austin State Capital which houses the Office of the 
Governor and Texas Legislature. The “signing 
ceremonies” occurred after lunch, with one student 
reading aloud the document before students signed (Fig. 
3). The signed documents were then framed and hung 
within the office of the Magnet director. While the 
director was pleased with this initial solution, I was 
troubled by the implementation. I believed that, in the 
field trip setting, there was inadequate time for students 
to read and understand the document itself. This set a 
bad precedent for their future practices of signing 
documents, and allowed no opportunity for student 
discussion or even dissent. And while a few students 
had previewed and amended the contents and amended, 
I believed wider student participation was needed. 
Additionally, “Director A” (so called to preserve 
privacy) located the signed documents in a semi-private 
space—her office—that, in the experience among many 
students, would be associated with out-of-the-ordinary 
visits to the director’s office. No further conversations 
occurred because, at the end of the academic year, the 
Magnet director was removed from the job. 

DESIGN STEP 5: EVOLUTION I 
With the sudden replacement of Director A, the 
question was whether the project would continue at all. 
At that point, I was a more experienced, “senior” parent 
in the school community, who had a record of effective 
engagement with both faculty and administration. In 
addition, my second son had enrolled in the magnet  

Whereas, we students believe that  
We have the right to be heard  
We have the right to be respected  
We have the right to contribute positively  
We have the right to learn  
We have the right to have fun while learning  
We have the right to be the unique persons that we are 
 and, in order to obtain these rights  
We must also afford these rights to others.  
We now, therefore, proclaim this Magnet Carta as a 
common standard of achievement for all peoples of [this] 
Magnet Program, to the end that every student, keeping this 
Declaration constantly in mind, through practice and 
education, shall strive to promote respect for these rights 
both among the peoples of this Program, and among our 
social groups beyond. 
ARTICLE 1 We commit to our own individual authority to 
develop our own minds and behaviour in order to engage 
our minds to our greatest capacities;  
ARTICLE 2 We agree that all students have the right to 
learn from class and are responsible for the impact of their 
individual actions upon others and themselves;  
ARTICLE 3 We accept the consequences, be it positive 
and negative results from those actions and decisions; and,  
ARTICLE 4 We proclaim that methods we can use to 
accomplish these ideals include: Completing assignments 
by due date • Listening to the teacher and to each other • 
Treating teachers and each other as we would like to be 
treated • Following classroom agreements • 
Communicating with teachers and each other in a 
respectful way when we have issues and concerns, 
academic or social • Doing our own work, as those who 
cheat ultimately are cheating themselves. 

Figure 2:The language for the inaugural Magnet Carta document 

program, entering sixth grade. I was committed to 
finding a better way forward for the magnet students as 
a critical step toward preserving the integrated program. 
For this new class of magnet students, I saw a potential 
to evolve the Magnet Carta project towards a co-
designed  model for improving student commitment to 
their education throughout their schooling, renewed 
with the inflow of new participants every year.  

Fortunately, the new director, “Director B,” saw value 
in the project and suggested that we continue. With the 
demands of beginning and learning a new job at the 
campus, Director B agreed to a proposal to keep the 
document the same but with an important adjustment: 
moving the point in time when a student was introduced 
to and signed the Magnet Carta document, and locating 
the event on the school premises during the school day. 
This advance was a positive move, one that created the 
possibility of time for students to discuss in depth their 
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expectations and reasons for seeking enrolment with the 
Magnet program—and thereby providing both context 
and reasons for the document that they would sign.  

The 2009-2010 workshop took on a dialogic format: 
free form and based on attuned listening. I would ask 
open-ended and general questions, truly curious to hear 
what brought students to the program, to hear about 
what it was like for them to make those decisions to 
apply (if voluntary; if not, why they thought their 
parents wanted them to do so); and what their 
expectations were in making this choice. My practice 
shifted toward facilitation and visually taking notes and 
collecting their thoughts. The workshop was adapted 
into the fabric of the students’ school week, taking place 
in September; I met with them as a special session 
during their scheduled Social Studies course. Both 
teachers and the director came to observe 

Thus, for the second iteration (academic year 2009–
2010), while the designed Magnet Carta document itself 
remained essentially the same, we began to move 
toward participation in the overall Magnet Carta Project 
through the inclusion of discussion and dialogue with 
students, but no creation or amendment of content. 

DESIGN STEP 6: EVOLUTION CONTINUES 
The Magnet Carta Project next evolved to include both 
student discussion and development of the document’s 
content. The co-design workshops became sites for 
student contributions of ideas as well as voting on the 
language of the document to be signed. And with these 
iterations came changes in the participation methods. In 
the 2010-2011, along with the free-form dialogic 
format, I employed the earlier signed versions, which 
became a guide to the recent past history of students 
entering the program, enabling new students to discover 
similarities and differences in thinking from their 
predecessors. This began the process of students 
offering amendments (Fig. 4)—which, if time allowed, 
were discussed and debated. I developed my methods 
for making sure that all students in each session were 
able to speak by distributing large sheets of paper to 
each set of clustered tables, thus allowing students to 
write their thoughts, and enabling a spokesperson to 
read them aloud for the table.  

The workshop of 2010-2011 also saw a shift in the 
placement of the workshop per suggestion of the 
Director. No longer incorporated into the regular school 
semester, the workshop occurred during a recommended 
“transition camp,” as an initiative to provide additional 
instructional time while supporting the major transition 
from elementary-structured learning to middle school 
level learning styles. Within the four-day transition 
camp, we attempted to bring the workshop and the 
signing of the document into one condensed time 
period. Introduced at the beginning of the transition 
camp, students were able to sign the document as well 
as share it with parents and faculty by the last day 
during the potluck luncheon. While imperfect in terms 
of a ceremonial adoption of shared aspirations, it 

provided the groundwork for the director in achieving 
almost 100% student participation.  

The chart below (Fig. 5) summarizes the development 
of the Magnet Carta project from its introduction in 
2008 through the academic year, 2014-2015. It is 
important to note the changing conditions for each 
year’s workshop—the number of students and the times  

 
Figure 3: The Magnet Carta document from 2008, after a field trip 
signing ceremony. 

2009-2010 (original document): “We have the right to have 
fun while learning” 
2011-2012: Amendments were offered; none gained critical 
mass in light of the feedback of individual versus group 
rights 
2012-2013:  Amendment added: “We have the right not to 
be judged because of our beliefs” which we altered to “We 
have the right not to be disrespected because of our 
beliefs.”  
2013-2014: Three amendments offered; no time to discuss. 
None voted upon. 

Figure 4: Summary of Student amendments Activity 

students met regarding the Magnet Carta—a reflection 
of the district’s shifting and shrinking resources to 
support a transition camp for incoming middle school 
students. The diminished amount of time allowed for 
dialogue is also reflected in workshop format—moving 
from dialogic learning toward a constricted and 
formalized lesson plan. Finally, during this last iteration, 
I ran the workshop regarding student rights (but without 
utilizing the Magnet Carta object) with one section of 
comprehensive students during transition camp. 
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Figure 5: Summary Description of the Magnet Carta project  

RESULTS AND EVALUATION 
Overall, the Magnet Carta project, through its evolution 
and obstacles, and within ever-changing economic, 
social and educational environments, has value as a 
touchstone for the students and for some teachers. My 
evaluation of the project is based upon three indicators. 

The first comes from the voting ballot itself. With the 
evolution of the workshop into a curricular format, I 
introduced two simple questions into the ballot which 
enabled students not only to endorse specific rights and 
statements but to opine anonymously on the value of the 
document itself. The answers over four years indicate 
that incoming sixth graders see value: For “Do you 
think this understanding [about rights and 
responsibilities] might be helpful during the school 
year?” the majority of students believed that this had 
some value [Fig. 6]. The numbers were even higher for 
the question related to whether the project could be 
helpful for teachers [Fig. 7]. 

Thus, the document could improve teachers’ 
understanding of their magnet students, and facilitate 
communication. Teachers reported back that students 
discussed the document among themselves, and on 
occasion invoked its language when challenging a 
teacher to respect their rights as students—the challenge 
a matter of civil discourse rather than rebellion against 
the teacher’s authority. Each year, I also continued a 
communication cycle, providing short recaps of prior 
workshops for the director and faculty, with notes about 
amendments and ideas offered by students, and their 
voting pattern on the Magnet Carta itself. An additional 
form of student support for the value of the project is 
their engagement in discussing amendments for the 
content of the document. For students to reflect and 
offer ideas indicates that they have taken participation in 
Magnet Program to a different level, beyond getting 
good grades and behaving well. 

The second indicator is the public display of these the 
documents (three in total). Positioned in a busy hallway 
just outside of the relocated and more accessible magnet 
director’s office, these non- flashy, text-based 
documents overtly declare the existence of the magnet 
program on campus. A final indicator was the continued 
interest in renewing the project each year as the 
program went through four different Magnet Program 
Directors. After this last iteration (2014-2015), the 
fourth and current Director indicated that she personally 
wishes to sustain and evolve project, and has asked to 
be “trained” to work with new classes of students on 
this project. In summary, this project resulted in a 
redesigned experience of the magnet program shared by 
faculty, administrators and students and which is 
renewed yearly, as new members join the community. 

 
Figure 6: Responses to “Do you think this understanding might be 
helpful during the school year?” 

 
Figure 7: Responses to “Do you think this understanding might be 
helpful for the teachers?” 

DISCUSSION 
In “Design Participation Tactics,” Yanki Lee 
distinguishes between designer-driven innovation 
(toward a mission or end goal) and Design Participation 
—people-centred collaboration, co-design, and co-
creation (2008). While innovation is top-down and 
serves the system (by increasing efficiency, for 
example), design participation, via bottom-up tactics, 
can change the rules and even the nature of the system. 
This implies a critical shift in design thinking: from 
designing “for” people to designing “with” people. In 
this case study of an semi-designer-driven innovation 
nested inside a prior innovation, the paradox was the 
exclusion of a particular strong stakeholder group—the 
magnet students who had proved their agency through 
their efforts to be accepted into the magnet program but 
who were then stripped of it once on campus. Following 
Lee’s argument, a participatory approach that included 
active engagement from user communities would lead 
to better results through the Magnet Carta project.  

The Magnet Carta project answered the problem of 
magnet students lacking any shared sense of values, 
roles and identities. The students play an active role in 
the conceived space of the program through developing 
documents that help define their roles and activity in the 
program. Additionally, the public display of three 
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documents in a busy hallway subtly changes the lived 
space of the campus.  

As design aims have shifted throughout the Design 
Participation typology, from innovation to collaboration 
to emancipation, my role as a designer has shifted as 
well. Initially, in addition to my community member 
role (parent), I served as expert, graphic designer and 
craftsman, designing and typesetting the Magnet Carta 
document itself. As the project continued, my role 
shifted to stimulator and co-designer for the workshop, 
which became a forum for student participation in 
developing the designed object as a touchstone around 
which to assemble. 

With the current director requesting to learn how to run 
this workshop in order to take on the project, I will be 
shifted out of Design Participation into the role of an 
expert consultant who is working in the abstract—and I 
am comfortable with that shift. I believe that my part in 
the school community is over, as my awareness of the 
daily practice of the program fades. I have no empirical 
data for the changes in physical, intellectual and social 
space practices on campus; I am not woven into the 
communication among parents and students at any 
level—lacking knowledge of daily news or even major 
school events.  

The Director holds a vision that this model of student 
voice can be extended to all the students in the middle 
school, and my work with comprehensive students 
during the last workshop indicates possibilities for this 
as well. This could be a pathway for bringing all student 
voices into the educational system, helping them to 
define their educational space.  In addition, the middle 
school continues its effort to diversify incoming magnet 
classes. These students will continue to re-design the 
document to match their own hopes, expectations, 
values, and commitments. If this becomes the case, I 
believe we might view the Magnet Carta Project as 
sustainable and innovative model of participatory design 
within this campus. Despite the complexities 
surrounding magnet education within the state of Texas, 
this application of an open design process with users 
included at every stage, moves forward toward 
constructive solutions. 
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There is an increasing interest in understanding the potential of design as a response to complex problems 

that cannot be solved solely by technocratic or bureaucratic methods.  Designers understand their field as a 

discipline that connects human meaning and values to products, processes, and systems. Design practices 

such as conceptual reframing, aesthetic sensitivity, and narratives, reframing and other forms of design 

thinking are used to meet the need for a more human centred approach—not just to product or service design, 

but also to the design of organisations, systems, and infrastructures. And, thus, also to management.

How does ”the organisation” respond? How can “design” be organised? What does it mean for managers and 

professionals? How can we teach different kinds of design thinking to non-designers. What can we learn from 

existing practices? What kind of responses emerge from designers, design consultants or researchers? How 

are these attempts experienced by non-designers, such as managers?

‘Design thinking’ is becoming popular. From the perspective of organisational management this might be seen 

as just another fad, on top of the endless waves of organisational or managerial concepts of which have been 

in fashion in the last 30 years. It may be worked with only superficially, not creating any real change, and for 

this reason die out quickly, to be replaced with yet another fad. Or it may be applied intelligently and fulfil its 

promise. It all depends on how it is managed and applied in practice.
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ABSTRACT 

This paper aims at presenting how a Brazilian 

innovation consultancy guided a collaborative 

development of a mobile solution using the Design 

Thinking approach (Vianna et al, 2012) and Lean 

principles (Ries, 2011). It will describe tools and 

methods used and how it was applied to 

requirement gathering, analysis and specification a 

solution to improve the assembly service of a retail 

company. This case aims at shedding the light at 

how those approaches can be applied in other 

companies that have a similar scenario in order to 

deliver faster and more assertive digital products to 

support corporate processes. 

INTRODUCTION 
In 2013 MJV technology and Innovation – a Brazilian 
innovation consultancy – was hired to develop a mobile 
solution for one of the largest and fastest growing 
retailers in Brazil. After a major period of growth – 
when they purchased more than 260 new stores 
throughout the country resulting in a total of more than 
740 stores – their main efforts were invested in 
integrating these stores with the company’s original 
standards. That means that during post-acquisition phase 
the IT department had bigger priorities than to improve 
processes and systems that already worked. However, in 
that scenario a challenge regarding their assembly 
service process became even more evident. At the time, 
all assembly work order (WO) were proceeded in paper, 
the assembly technicians (users) had to present 
themselves every day in their designated assembling 
center to collect their OS, and any problems during their 
workday could not be solved in real time. In other 

words, this internal service process was outdated and 
lacked agility and transparency. 

Two years before they attempted to create a mobile app 
to address the main issues through traditional IT 
methods. However, it was not carried further due to the 
lack of acceptance from users and disagreements within 
the company’s business and IT departments. This 
unsuccessful attempt of improving their own process 
was a sign that the company needed a fresh perspective 
in the way they conducted their projects. 

MJV was hired to develop a mobile solution that could 
solve that challenge. In a five-week project, the 
consultancy team was able to gather, analyze, and 
specify the requirements for a well-accepted mobile app 
that guided the assemblers throughout their workday 
tasks. This result was made possible by developing the 
app collaboratively with the main affected company's 
departments and users using the Design Thinking 
approach (Brown 2009; Vianna et al. 2012) and Lean 
Principles (Ries 2011; Gothelf 2013). 

Additionally there was an underlying interest in the 
project. Some stakeholders wanted to learn how they 
could apply and benefit from the approach used to 
develop the project as well as influence other 
departments and higher stakeholders in acknowledging 
it. In this scenario the opportunity in stake was not only 
to have a successful case but also to stimulate and 
empower the company to change. 

This paper aims at presenting how this project was 
conducted and discuss its results regarding the use of 
Design Thinking approach and Lean Principles in such 
context. Additionally, it also comments on how the use 
of a design approach influenced a shift in the internal 
project development practices towards a more 
innovative and people centered approach. 

IT METHODS AND THE DESIGN APPROACH  
In regular software development projects the retail 
company would use Waterfall based methods (Gilb 
1985), sequential and document-driven methods in 
which all planning is oriented in non-iterative steps 
toward a single delivery date. Though software-
developing methods have been evolving for many 
decades now (Larman & Basili 2003), some aspects of it 
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still remain as a common practice in IT departments 
(Davis, 2012). Heavy documentation, rigid rules, and a 
disenfranchisement of the IT team as true business 
partner (Davis, 2012) are some of the barriers that 
prevent a more flexible, quick and assertive creation of 
solutions when using those methods.  

In such models the solution is specified based on an 
exchange of documents. The client – that supposedly 
have the users perspective – fill a briefing document 
describing the software needed and IT professional 
would describe the functionalities to be then approved 
by the client. This exchange of documents continued 
until both sides agree on the content. That means that a 
project team will work based in a document and may 
never meet either the internal or external customer 
(Davis, 2012). That scenario slows the process and the 
assertiveness of the solution because it can promote 
miscommunications caused by specific jargons, delays 
due to the long period required to that trade of 
comments and lack of ownership feeling from both 
sides recognizable by “the problem is not in my hands 
anymore” behaviour. (Romero 2011) 

Regarding the user involvement in the process, Larman 
& Basili (2003, p. 52) mention some other struggles that 
might happen: “A system’s users seldom know exactly 
what they want and cannot articulate all they know. 
Even if we could state all requirements, there are many 
details that we can only discover once we are well into 
implementation. Even if we knew all these details, as 
humans, we can master only so much complexity. Even 
if we could master all this complexity, external forces 
lead to changes in requirements, some of which may 
invalidate earlier decisions.” 

Agile development methodologies, characterized by 
short iterative cycles of development driven by product 
features, collaboration in decision-making, 
incorporation of rapid feedback, claim to go a step 
further in overcoming these limitations of traditional 
plan-driven ones (Nerur et al. 2005) by relying on 
people and their creativity rather than on processes. 
Even though, it still lacks flexibility and a broader way 
of thinking that can be offered through a design 
approach (Lindberg et al 2011). Those methods still deal 
with user’s voice tamed by translating it in stories and 
specifications and don’t stimulate a diverse way of 
thinking in development teams, compromising a 
creative ideation of solutions specially by not fostering a 
parallel exploration of the problem and the solution at 
the same time. (Lindberg et al 2011) 

The design approach explores both the solution space 
and the problem space in a diverging and converging 
process throughout the project. In order to maintain a 
broader perspective of the problem and diversify the 
creative potential of it, this approach relies on the 
engagement of a multidisciplinary team and 
stakeholders involved in the problem in working 
collaboratively in practice – not only in discussing and 
approving throughout the project (Clark et al 2012). The 

strategies to grasp this multiple knowledge and multiple 
perspectives of others for the purpose of synthesizing 
and creatively transforming it into new service or 
product concepts are called Design Thinking (Brown 
2009; Vianna et al. 2012). 

As a means to bring agility to this process, it is possible 
to articulate Design Thinking with Lean Principles (Ries 
2011) that advocates the creation of a minimum version 
of the solution (minimum viable product or MVP) and 
build rapid prototypes designed to test market 
assumptions and uses costumer feedback to evolve 
them. Specifically relating to software development, 
these principles inspired Lean UX (Gothelf 2013), the 
practice of bringing the true nature of the work to light 
faster, with less emphasis on deliverables and greater 
focus on the actual experience being designed. 

According to Buccirelli (2000) the design process is 
social. It involves the contribution and collaboration 
amongst a variety of individuals with different interests 
and backgrounds. Therefore, in order to succeed, 
stakeholders must come together to negotiate, clarify, 
and harmonize their different contributions to the 
project. In that sense, the role of the design team has 
shifted from a translator between users and developers 
to facilitators (Sanders & Stappers 2008). It is possible 
to argue, then, that the use of the design approach can 
lead not only to faster and more assertive solutions, but 
also to change in relationships within the organization. 
To illustrate that, a case study is presented. 

THE CASE STUDY  
The company at sake grew by acquisition to become one 
of the largest and fastest growing retailers in Brazil. 
This strategy meant that their IT department had big 
integration challenges and inherited a team of 
employees whose majority used Waterfall based 
methods (Gilb 1985). Besides that, the junction of many 
companies created a fusion of cultures that has strong 
tendency to create an environment of competition which 
compromises collaboration.  

Although the younger IT employees had some 
experience with Agile, the higher leaderships were 
resistant to change. Thus the IT department suffered 
from all the previously mentioned limitations inherent to 
documentation-driven/ plan-driven methods. Their 
average time for delivering minor projects was between 
6 and 9 months without guarantee that the solution 
would actually work. This was the result of the lack of: 
understanding between the clients and the IT team, 
ownership of the project and involvement of the user. 

In 2011, the company tried to solve the assembly issues 
internally, by making the process more digital in order 
to gain agility and transparency. At the time, all 
assembly process was paper-based, required everyday 
presence of the technicians in the assembling center, and 
there was no visibility of any problems that might 
happen throughout the workday. A mobile application 
was developed to support this shift of process. However, 

163



Participatory Innovation Conference 2015, The Hague, The Netherlands    http://sites.thehagueuniversity.com/pinc2015/home 3 

as a consequence of the previously described scenario, 
the solution they proposed never came to be 
implemented. First, disagreements among departments 
like logistics, assembly, legal and IT created huge 
barriers to be crossed. For a company with their size, 
this change would cause some risky impacts in all those 
areas. Also, this struggle of forces was too much for the 
IT department – the main mediator of the conversation – 
to handle, once they were seen as a service provider 
without much decision autonomy. In parallel to these, 
the draft of the app was presented to a few assembly 
technicians and the acceptance was very poor, because 
of all the interactions needed in order to complete a 
simple task. 

At that time, following the recent tendency in the 
Brazilian market (Leuzinger & Fernandes 2012), the 
executive board of the company started to pursue 
innovation. Though there was some investment in that 
direction, the efforts were mainly related to 
technological innovation and even the employees 
interested in innovative methodologies faced difficulties 
in applying them in practice. However, the stimuli and 
the space to pursue new projects, new tools and 
techniques, methods for project developments or 
trainings existed. 

Until 2013 this scenario didn’t change much. Though 
the retail company developed a couple of new products 
and services and there had been some attempts of the 
marketing department of promoting change by doing 
“innovation contests”, they reached a very small slice of 
the employees. At that time, one of the young-
generation IT employees was eager to learn more about 
innovation processes and how they could be used within 
the company. In that search, he contacted MJV and 
started a conversation on how they could work together. 
The result was the decision to work in a small try-out.  

In that context, the assemble app project carried a 
double value for the company: a chance to develop an 
effective solution for their assembly process and an 
opportunity to experiment a new approach to the initial 
development of software. 

The mobile app project was developed within five 
weeks, involved 14 different areas and 15 users from 
different assembly centers in São Paulo. It can be 
dissected into four main phases: immersion in the 
context, features gathering and prioritization, 
development of app’s flow and screens and prototyping.  

IMMERSION IN THE CONTEXT  
At first, it was necessary to understand the projects 
context: the company’s affected processes, relevant 
stakeholders, business and technological limitations, 
gaps, opportunities and the user perspective. In order to 
do so, the MJV team conduced a series of interviews 
with the players that were being recognized as relevant. 
In order to speed up the process, all the interviews were 
conducted with the help of a tangible tool (figure 1) to 
help the participant to illustrate their perspective on the 

assembly process and evoke interesting stories. A series 
of different stakeholders and steps of the assembly 
process were depicted in cards and the interviewee had 
to describe its current experience with the process by 
combining the cards in a specific order. Additionally, 
interviews and field research using, for instance, 
shadowing (Vianna et al. 2012) were conducted to grasp 
the routine of the assembly technicians (users) and 
observe the assembly activities in detail. 

In this phase more than 40 people were involved. Since 
the project had a short time-spam and had the goal to 
develop the first MVP of the solution, this phase did not 
have the purpose of thoroughly understand every aspect 
in stake but rather gain the necessary overview to 
facilitate the next phases where the stakeholder would 
act as the specialist on those aspects.  

 
Figure 1: Tangible tool used in interviews with stakeholders. 

FEATURES GATHERING AND PRIORITIZATION 
After analyzing the service process and identifying its 
main gaps, a co-creation workshop (Vianna et al. 2012) 
took place to gather and prioritize features, so 
participants could agree on what should be carried 
further. This session involved at least one representative 
from each affected area: logistics, transport, assembly-
administration, assembly technicians, IT, security, 
legislation, operations and mobile.  

The participants worked in mixed groups. This session 
started by presenting the findings from the first phase 
and questioning them within the group in order to build 
a shared understanding of how the assembly process 
was and what was required in a mobile solution. 
Throughout the activities the participants were engaged 
in: building the journey of the user’s workday; revising 
this journey when presented “odd-cards” describing 
unusual facts, but real and often against the company’s 
policies; taking into account other players’ needs, like 
the consumer or the transport department, that could 
also be addressed in this solution; and finally brainstorm 
functionalities to support that process and respond to 
those needs. The functionalities were presented to all the 
participants and then prioritized. By the end of this 
session, the whole group had agreed on what features 
were imperative, thus should be addressed by the MVP, 
and what should be contemplated in further upgrades. 

 
Figure 2: Features gathering and prioritization collaborative workshop 
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DEVELOPMENT OF APP’S FLOW AND SCREENS 
After compiling the main features, the participants were 
invited to make sense of how they would work together. 
To do so the groups had the support of a large graphic 
of the assembly process – build by them in the previous 
workshop – and cards with the description of each 
selected feature. After agreeing of how they should 
work within their groups, the participants received a 
“screen-kit” – mobile paper frames with a set of printed 
common screen elements – to think and tangibilize how 
these features should be presented. This process helped 
to identify gaps in the usability of the app and even on 
the established flow. 

After developing all the agreed necessary screens, the 
groups build rough navigable prototypes (Vianna et al, 
2012) by photographing the screens and creating their 
links through a prototyping mobile app. At that moment 
the assembly technicians present in the session played 
their own role, testing each groups prototypes. At last, 
the prototypes were presented and according to the 
feedbacks all the participants elected the most 
appropriate flows and screens of the app. 

 

Figure 3: Development of screens: the “screen-kit”. 

PROTOTYPING 
With features, flow and screens draft established, MJV-
team synthesized the app version into a paper prototype 
(Vianna et al 2012) and ran test sessions with the users 
regarding different scenarios of use. In that phase, were 
addressed issues regarding the compatibility with that 
solution with the real work routine, freedom of use, 
consistency, mistake preventions, flexibility, efficacy in 
usage and in aiding the process and documentation.  

 
Figure 4: Prototyping phase: paper prototyping. 

After three quick iterations, according to the 
participants’ feedback, the prototype evolved into a 
web-based working high-fidelity prototype of how the 
MVP of the app should be. This developed version 
served not only as a tangible model, but also as part of 
the documentation/ specification of the solution.  

RESULTS  
After the project was delivered the company started to 
develop its first version. Together with the 

specifications and the MVP of the solution, MJV 
delivered its future vision – including the incremental 
features idealized by the stakeholders – and an adhesion 
plan suggesting that the solution should be introduced to 
the users in cycles. First a small and controlled group 
should adopt it, to then become propagators in the next 
cycle, multiplying the power to spread its usage. Today, 
after every cycle is completed, the IT department 
collects feedbacks and iterates the solution. The results 
are presented to de directing board. 

Six months after this solution started being implemented 
– and in use by more than 250 technicians – the 
company already noticed practical results. The average 
assembly per day rose from 4 to 9 and the client 
waiting-time for this service dropped from 30 to 22 
days. According to the established Key Performance 
Indicators (KPI) the productivity of the employees 
increased more than 50%, 

Those results are promising and show that the solution 
developed indeed addresses a great range of gaps that 
existed in the assembly process. However, it is also very 
interesting to highlight the underlying impacts brought 
by the project. In that sense it is possible to present them 
according to the two different spheres of impact: the 
retail company and MJV and its design team. 

IMPACT WITHIN THE RETAIL COMPANY 
As previously mentioned, since the design approach is a 
social process, the impacts that this project brought was 
not only felt in the assembly process, but also in the 
employee’s relationships and internal development 
processes. After one year of the project being delivered, 
a great movement towards a more innovative and 
people-centered approach has been emerging in 
practice. This project is recognized as a great driver of 
this internal shift by the organization. In the next 
paragraphs some evidences of this change are described. 

The first clear impact emerged in the group of 
participants engaged in this project. After the five weeks 
of collaborative work they became advocates of their 
own solution, and not only stakeholders. It means that 
the relationships that in the past were a struggle of 
incompatible interests became a group of joined forces 
towards a common vision.  

In that scenario, since the IT department started that 
movement, it began to be recognized as common point 
among the businesses areas, a facilitator of the process 
of creating solutions, and no longer as a manufacturer of 
technological products. Proofs of that shift are: 

The IT department started using the techniques learned 
in other projects, impacting other areas. 

Business departments that were never involved in 
previous projects “heard” about it and started asking IT-
employees to help them in projects that didn’t relate 
necessarily to technology 

In a recent interview with one IT project manager, it 
was possible to notice a difference in his speech: he 
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recognized his role as a facilitator between the involved 
areas of the company and not as a “software-developer”. 

In addition to those signs, an even greater effect could 
be highlighted. Since the design approach foster the 
opportunity of integration between stakeholders from all 
levels of the company, a bridge was built between who 
once was seen as a very low level employee, the 
assembly technicians, and the highest level of the 
company, the executive board. Today, every 
presentation of the mobile solution results to the high 
leaderships is not made by a leader-representative but 
by the very own end-user: the assembly technician.  

IMPACTS TO MJV & LESSONS TO THE DESIGN TEAM 
The design team as an external player that is not 
involved in the internal politic-environment showed to 
be a better player to act as a facilitator, as they can be 
neutral, have a naive look to ask difficult questions and 
make connections that lead to a final successful 
solution. 

To make a real change within the company is not 
enough to have an effort in only one direction – 
normally top-down. By “demanding” people to change, 
the leaderships won’t achieve a successful result easily. 
As the results of this project showed, it can be a better 
practice to stimulate change, not just as top-down 
movement, but also open space and empower 
employees to build relationships bottom-up. 

DISCUSSION 
Design thinking approach with lean practices can help 
companies develop new technological solutions that 
meet end-users’ needs and bring financial results in a 
shorter timeframe and with more assertiveness as it 
involves multiple stakeholders early in the project. This 
way they feel heard and empowered, participate in the 
iteration phases, and own the final solution. The social 
dynamics fostered by this process can lead to greater 
changes and impacts in the internal/political 
relationships among the company’s departments. 

However, through a software development perspective, 
the documentation of the development solutions is not 
as precise and comprehensive as required. Nonetheless, 
this is an expendable deliverable when agility is needed 
and considering that the solution must be always in 
constant evolution.  

In a five-week project to build a MVP to tackle a 
complex issue it is inevitable to tame some of its aspects 
in order to keep the rhythm of the project. Design 
Thinking relies on a diverging and converging process 
of exploring problems and solutions. However, in such a 
short time-span, this project showed that the great 
challenge of this process is the balance between those 
movements: how to build a focused and specific 
solution for the assembly process, the MVP, that still 
results from a broad exploration of the creative potential 
around that issue? 

Regarding that matter this project brought to light some 
valuable insights. During the immersion phase, the use 
of tangible tools during interviews showed to be a 
successful way to keep the issue tamed and still allow 
the interviewees to share related stories. Since each card 
carried an image related to the process, the participant 
would tell his experience inspired by those pictures. 
However if the cards didn't afford those stories, the 
interviewee was stimulated to draft new pieces that 
would later be incorporated in the deck. There is no way 
of assuring that there was space for sharing all the 
meaningful stories regarding the investigated issue, but 
this tool showed to be a useful “red thread” for the 
interviews that guaranteed some degree of divergence to 
the findings. 

Beyond engaging all the stakeholders, creating a 
multidisciplinary environment, and a shared 
understanding and agreement on the work, both 
workshops played a fundamental role in maintaining the 
rhythm of the project. They showed to be a valuable 
moment to share the findings of the previous phase, 
open a discussion about it if necessary – the ultimate 
opportunity to diverge on that topic – and after, focus 
the attention on the most relevant issue. All of that 
accomplished through practical activities, a key factor to 
have an assertive and productive session. In that way, 
the workshops were also the perfect moment to 
converge insights, ideas and decisions in the course of 
creating the minimum viable version of the app. 

At last, the delivery of the MVP model showed to be 
more than a minimum version of the solution to be 
implemented. It acted as a tangible clue of the project 
for the stakeholders of all levels to hold on to. Though it 
would still need iterations to perfect it, having 
something done – even a small part – maintained a 
common ground among the stakeholders to argue for the 
project. That gave more chance for the idea to be 
developed further and not end up  “in the drawer”. 

When it comes to designing, it is impossible to 
guarantee equal results in different projects. Since the 
design process is social, it is possible to say that the 
outcome will depend mostly on the people involved. 
The work presented here is an attempt to share ideas of 
what could also function in similar projects. However it 
is our understanding that any followed suggestion 
should be adapted to specificities of  those future 
projects. Nevertheless, we hope that this can inspire 
further explorations of the use of Design Thinking and 
Lean Principles.  
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ABSTRACT 

In the professional service design community, 

service implementation is often perceived as a 

challenge to service designers who are critiqued 

for having difficulties in following through with 

their work form concept design to implementation. 

This paper presents a conceptual framework for 

service implementation that builds upon and 

enhances the notion of implementation as a mind-

set (rather than a phase) within which service 

designers operate already from the beginning of a 

service design project or -collaboration. Through a 

case study analysis of a service design project from 

a hospital context, this paper scrutinises the 

conceptual framework and identifies the 

characteristics of how a design team 

accommodated successful implementation of a 

service solution - a redesigned blood bank service. 

The analysis shows that the design team followed 

an emergent and exploratory implementation 

strategy. The conceptual framework helped grasp 

the complexity of how implementation was 

accommodated throughout the project period. 

INTRODUCTION 
To implement new service initiatives in organisations 
on the basis of service design projects is an often-
mentioned challenge in the professional service design 
community; e.g. (Lin et al. 2011, Kronquist, Koivisto & 

Vaajakallio 2014, Keller et al. 2013, Schaeper 2013) . It 
is indicated that designers have difficulties in following 
through with their work from concept design to 
implementation and that the result of successful service 
design processes often end up on the “concept shelf” 
without ever going live (Kronquist, Koivisto & 
Vaajakallio 2014) . 

Designers not only receive criticism from own ranks. In 
a review of the role of design within public and social 
innovation, designers’ lack of skills within 
implementation is seen as a critical weakness: “Many 
would concede that design methods widen the menu of 
options available to public services. But they warn that 
lack of attention to economics – ensuring that ideas are 
cost–effective – and lack of attention to organisational 
issues and cultures, condemns too many ideas to staying 
on the drawing board.” (Mulgan 2014 p4) . 

This paper addresses designers’ skills in 
implementation. However, instead of focusing on what 
designers lack, e.g. attention to economics and 
organisational issues, it investigates what designers 
already do in order to accommodate effective 
implementation. Hereby, aiming at creating a 
foundation to learn from and build upon.  

A conceptual framework developed on the basis of 
existing theory with the notion of implementation as a 
mind-set (rather than a phase) introduces the terms 
service implementation strategy and service 
implementation tactics. These terms relate to how 
designers accommodate implementation from the early 
stages of a service design project. The framework will 
function as an analytical lens in the investigation of how 
implementation was addressed in a specific case. The 
case is based on a service design project from 2012 in 
which an in-house design team at Aalborg University 
Hospital in Denmark redesigned the service of two 
unmanned blood depots; i.e. a redesign of a blood bank 
service for nurses. 

This analysis has two purposes: 1) To scrutinise the 
conceptual framework, and 2) to identify the 
characteristics of how the design team addressed 
implementation in the specific case. The aim is to 
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inspire other designers and researchers working within 
the field of redesigning (e.g. hospital) services. 

SERVICE IMPLEMENTATION 
The following section will bring insight into how 
implementation is addressed in existing design 
literature. Firstly, by outlining four different types of 
implementation in relation to service design, and 
secondly, by presenting examples on tools and 
guidelines for implementation of service solutions that 
can be found in current literature within the fields of 
service design, participatory design and social 
innovation.  

UNDERSTANDING SERVICE IMPLEMENTATION 
In current service design literature, implementation is 
reported in different ways. The following two distinct 
examples illustrate some of the differences and will 
serve as basis for identifying how implementation is 
addressed in this paper. 

Lin et al (2011) addresses implementation of a 
particular service solution (called Nurse Knowledge 
Exchange) in different hospital departments (contexts 
detached from where it was originally created). In 
contrast, Bailey (2012) addresses implementation (or 
embedment) of service design skills (methods and 
practices) in a particular local context. 

The two examples illustrate differences in relation to 
what is implemented and where it is implemented. In 
relation to what is implemented, Lin et al (2011) refer to 
a service solution whereas Bailey (2012) refers to 
service design skills. In relation to where it is 
implemented, Bailey (2012) refers to a local context 
whereas Lin et al (2011) refer to a context outside the 
local context. In this paper, the context outside the local 
context will be called the global context - although it is 
not necessarily worldwide. These distinctions in regards 
to what and where give four different types of 
implementation (Q1, Q2, Q3, and Q4) related to service 
design as seen in figure 1.  

 
Figure 1: Four types of implementation in service design. 

In this paper, service implementation is defined as the 
implementation of a service solution in a local or global 
context, i.e. the understandings that can be found in Q1 
and Q2. The focus of this paper is, however, limited to 
the understanding found in Q1: Implementation of a 
service solution in a local context. This is due to the 
character of the case, which focuses on design and 
implementation of a service solution in a local 
organisational context. 

TOOLS AND GUIDELINES FOR SERVICE 
IMPLEMENTATION 
In current textbooks on service design, service 
implementation (mainly Q1) is described as one step out 
of four in an iterative process (Stickdorn, Schneider 
2010), defined as a phase (Bechmann 2010), or seems to 
have been classified as prototyping and measurement  
(Polaine, Løvlie & Reason 2013) . The latter might be a 
matter of definitions of terms, however, it indicates 
diverse suggestions for how implementation should be 
viewed, approached and accommodated by designers in 
service design projects. 

Stickdorn and Schneider (2010) present some very 
hand-on tools for implementation that include: 
Storytelling, Service Blueprints, Service Roleplay, 
Customer Lifecycle Maps and Business Model Canvas. 
Although these tools are presented in the context of 
implementation, they can have other purposes as well.  

Stickdorn and Schneider also refer to basic change 
management principles, such as “planning change, 
implementing change and reviewing change” 
(Stickdorn, Schneider 2010 p134) , and provide some 
general considerations for each of the three principles 
such as: “The change should be based on a consistent 
service concept formulated and tested during the 
previous stages” (Stickdorn, Schneider 2010 p134) , 
“Implementing change relies on the fact that the 
management is convinced of the service concept and 
does not flinch from any resulting problems while 
implementing the change” (Stickdorn, Schneider 2010 
p135) , and “Ideally, the change implementation is 
followed by another exploration to evaluate its 
progress.” (Stickdorn, Schneider 2010 p135) .  

COLLAPSING THE DESIGN PROCESS 
Considerations concerning how designers can 
accommodate implementation of service solutions 
during the design process can also be found within 
participatory design and social innovation. 

Within the field of participatory design, Halse et al 
(2010) introduce the idea of rehearsing the future and 
argue that “innovation as a process of change and 
learning makes it obvious that invention has to go hand 
in hand with rehearsing what this invention entails” 
(Halse et al. 2010 p179) . The authors argue that the 
idea of rehearsing the future “collapses the front end 
and the back end of the design process, in that we 
already from the very beginning do what is usually in 
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the end: rehearsing the relationships and practices that 
follow with a new artefact.” (Halse et al. 2010 p17) . 

They bring forward prototyping as a way of rehearsing 
the future and state that “acting it out gives innovation a 
thrust that bridges the gap between plan and 
implementation” (Halse et al. 2010 p179) . They 
furthermore introduce ideas such as All in a box  (Halse 
et al. 2010 p59)  as a new format of project deliverables 
that invite and facilitate the “re-enactment” of the 
innovation process which can be used when learnings 
from an innovation process is “scaled up” and brought 
outside the project group; i.e. implemented in a local or 
global context (Q1 and Q2). 

Within social innovation, Hillgreen, Seravalli & 
Emilson (2011) introduce the concept of 
infrastructuring. Infrastructuring is an open-ended long-
term-process where diverse stakeholders can innovate 
together. This is contrary to short-term design projects 
and a relevant issue as it questions the foundation of 
several service design cases, often organised as short-
term projects. 

To sum up, current literature on service implementation 
shows a landscape of very diverse tools, approaches, 
guidelines and considerations – some of which have 
been presented here. In the following section, this paper 
introduces a conceptual framework that aims at creating 
a holistic view on implementation and tries to embrace 
the complexity of the above-mentioned tools, 
approaches, guidelines and considerations for service 
implementation in organisational contexts. 

FRAMEWORK 

A CONCEPTUAL FRAMEWORK FOR SERVICE 
IMPLEMENTATION 
The conceptual framework builds on two core terms: 
Service implementation strategy and service 
implementation tactics. The terms have been coined to 
enable a wide perspective on how designers 
accommodate implementation; i.e. is not limited to e.g. 
tools only. 

Service implementation tactics are defined as specific 
actions, methods or approaches that aim at 
accommodating the implementation of service solutions 
in a specific context. The use of prototyping, 
storytelling, service blueprinting, all in a box, 
infrastructuring, etc. fit into this concept because they 
are all possible actions, methods or approaches for 
designers to accommodate implementation of new 
service solutions in (organisational) contexts.  

Service implementation tactics often have other 
purposes than implementation itself. Service 
blueprinting, for example, can be a mean for designers 
to create and specify a service concept just as well as it 
can be a mean to better communicate the details of a 
service solution to the stakeholder who should perform 
the actual change.  

Service implementation tactics are not tied to a (last) 
phase in the design process. Infrastructuring, for 
example, is a tactic that is determined in the earliest 
phases of a collaboration and thus an implementation 
tactic that designers (and others) employ from the very 
beginning.  

In this way, the idea of service implementation tactics 
(and service implementation in general) is in line with 
the idea of collapsing the front end and the back end of 
the design process  (Halse et al. 2010)  because what is 
usually seen as the end, is here seen as a vital part of the 
beginning: how to accommodate implementation. 

This entails that the meaning of service implementation 
becomes more complex as it cannot be reduced to a 
specific phase of a process - it is rather a mind-set in 
which the design- and project team operate during the 
entire project or collaboration and which requires a way 
of thinking that is focused on accommodating 
implementation. 

As implementation tactics are defined as specific 
actions, methods or approaches to accommodate 
implementation, implementation strategy is defined as 
the overall plan or pattern for how this aim is reached 
through the specific tactics. 

The terms strategy and tactic are widely used within 
many different disciplines (including design). Within 
management research in particular, strategy is a 
fundamental concept with an extensive vocabulary that 
help support and nuance discussions. Henry Mintzberg 
(1987) defines strategy as “consistency in behaviour, 
whether or not intended”. With this, he refers to that 
strategies can be intended (planned) or realized (as a 
pattern in a stream of actions) – as well as deliberate 
(when plan meets pattern), emergent (when a pattern 
was not planned) and unrealized (when only planned) 
(fig. 2).  

 
Figure 2: Deliberate and emergent strategies (Mintzberg 1987 p14). 

Although the definitions of intended, realized, 
unrealized, deliberate and emergent strategies are 
developed within the field of management, they are very 
generic and therefore found applicable within the 
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context of service implementation in order to support 
the conceptual framework and the analysis of the 
specific case. 

MODEL FOR ANALYSIS 
The conceptual framework has been developed into a 
simple model (Model 1). The model has been developed 
in parallel with the analysis of the case and thus been 
revised several times. In addition to service 
implementation strategy and –tactics, the model 
introduces service implementation aim and -conditions. 
Aim refers to the intention or objective of 
implementation. Conditions refer to the project 
characteristics, organisational context, resources, etc. 
which are given, but not necessarily static. 

 
Model 1: Model for analysis of service implementation strategies 
(intended or realized).  

CASE DESCRIPTION 

THE CASE OF THE UNMANNED BLOOD DEPOTS 
At the in-house innovation unit Idéklinikken in the 
North Region of Denmark, service design is applied as 
an approach to improve and innovate hospital services 
for both patients and staff. In 2012, a design team from 
Idéklinikken facilitated a service design project in 
collaboration with the Clinical Immunological 
Department at Aalborg University Hospital. The 
Clinical Immunological Department is responsible for 
the daily operation of the blood bank and will in the 
following be referred to as the CID. The design team 
consisted of two designers (the author of this paper 
included) and one anthropologist. 

The focus of the project was to redesign the service of 
two unmanned blood depots, i.e. two physical locations 
where nurses can collect bags of blood for their patients 
without the need for assistance from staff of the CID. 

The project was initiated on the basis of a recurrent 
problem: Six times a months in average, the CID 
registered a lack of electronic control of blood bags 
collected from the unmanned blood depots. Blood 
transfusion, i.e. giving blood donations to patients, is a 

serious matter. Giving a wrong type of blood to a 
patient can have a fatal outcome. This means that the 
procedure around collecting blood and giving a blood 
transfusion must be carefully followed in all situations - 
in this case, this did not always happen. 

The primary aim of the project was to raise patient 
safety and support the work procedures both for nurses 
(the service consumers) and for the staff of the CID (the 
service providers). This included reducing the lack of 
electronic controls of blood bags collected from the 
unmanned blood depots. 

PROJECT OUTCOME 
The project outcome was incremental rather than 
radical: It was more about re-organising how things 
were done rather than inventing new things to do. The 
project was very successful, though. It resulted in a 
well-described service concept with different ideas for 
how to improve the existing work procedures. The main 
idea was a rearrangement of the steps in the procedure 
for collecting blood. This entailed that an essential 
document for giving a patient a blood transfusion (the 
blood transfusion journal) was not accessible for the 
nurse until the bag of blood had been electronically 
controlled (scanned) and thus matched with the patient 
information.  

The concept also included several other ideas: Changes 
in printed material, IT-system, monitoring system, use 
of ID-cards, etc., which all aimed at increasing patient 
safety and easing the work procedures for nurses and 
the CID. 

Most of the ideas were implemented soon after they had 
been developed and less than one year after the project 
was initialised, all bags leaving the unmanned blood 
depots were electronically controlled. The latter was the 
primary success criterion of the project.  

RESEARCH METHOD 
In the service design project, the author of this paper 
had an active role as designer. The primary research 
methodology can be characterised as action research 
(Levin 1946) as the researcher participated in the 
specific problem solving activity (redesigning the 
bloodbank service) while creating new forms of 
understandings by combing theory and practice. 
Reflections and assumptions has continuously been 
shared and discussed with project stakeholders. 

The specific analysis of the service implementation 
strategy of the case is based on a review of all the 
project activities phase by phase through the lens of 
Model 1. Understandings and assumptions have been 
evaluated by looking into the extensive data material 
from the project; this included project documents 
(design brief, emails, etc.), video- and sound recordings 
from meetings between designers and healthcare 
professionals and personal notes on experiences gained 
from the project. The final conclusions have been 

171



Participatory Innovation Conference 2014, The Hague, The Netherlands    http://sites.thehagueuniversity.com/pinc2015/home 5 

shared and discussed with a member of the design team 
and with the manager of the unmanned blood depots. 

CASE ANALYSIS 

INTENDED SERVICE IMPLEMENTATION STRATEGY 
Although the project had a quite specific scope, the brief 
was still open. It meant that the project team did not 
know what kind of solution they would end up with - it 
could be IT-based or analogue, very simple or very 
complex. This entailed that a detailed implementation 
strategy on how a specific set of actions would lead to a 
desired aim could not be formulated. However, in spite 
of not having a well-formulated intended strategy, the 
design team worked very determinedly to accommodate 
implementation throughout the project. 

First of all, the project had a clear implementation aim: 
The CID had a very specific problem that needed to be 
solved, and therefore the project aimed at a quick and 
lasting implementation of the service solution(s). 

A general condition for the project was the support from 
the top management of the hospital. A member of the 
management had said, that finding a solution to the lack 
of control of blood bags collected from the unmanned 
blood depots was of high priority. The project was 
furthermore initiated by the CID, which made them 
highly motivated to do the project.  

Other relevant conditions for implementation included 
the project characteristics: The project concerned 
redesigning an existing service and the project scope 
was relatively narrow – the job was not to invent a 
whole new service for blood transfusions in general. 
Further more, the was owned by one department only 
(the CID), which entailed that they held the primary 
decision power to introduce changes. 

The existing service was based on a very formalised and 
strict rule system; Nurses had to follow a specific 
procedure in order for the CID to document that every 
bag of blood had been donated correctly and met the 
strict requirements for quality control. It further more 
contained standard elements such as the blood bag 
itself, which followed a European standard.  

The financial resources to make the actual changes, e.g. 
buying new equipment, were limited. However, human 
resources were available in the sense that three highly 
motivated representatives from the CID were willing to 
spend both time and energy on the project. These 
representatives had the mandate and competences to 
make the service changes happen, as they were the ones 
who were running the service – and also the ones who 
had originally designed it.  

Nurses from selected departments (the service 
consumers) were able to spend time on the project as 
long as it could be done on the premises of their daily 
work and the accompanying risk of interruptions or 
cancellations. At last, the design team was a significant 
resource. 

In general, the implementation aim and the 
implementation conditions were quite clear. However, 
how the design team would reach the aim under the 
specific conditions was not very clear. Thoughts about 
creating a high degree of stakeholder involvement, 
placing project ownership at the CID, including 
implementation in the time schedule and facilitating 
implementation through prototyping and service 
blueprints were discussed in the design team from the 
beginning of the project, however, never decided upon 
or explicitly formulated. As such, the design team had 
intentions and ideas regarding how to accommodate 
implementation, but not as such a planned strategy.  

SERVICE IMPLEMENTATION TACTICS 
During the project, the design team explored a wide 
range of different implementation tactics; Actions, 
methods and approaches targeting different aspects – 
but all with implicit aims of accommodating 
implementation. General themes of the different tactics 
will be highlighted in italic in the following description 
of how the design team accommodated implementation 
throughout the project. 

From the very beginning of the project, the design team 
planned for implementation by including it in design 
brief. Similar to a typical consultant approach, a 
structured process with descriptions of the different 
process stages was presented in the design brief (fig. 3).  

 
Figure 3: The project approach as illustrated in the design brief. 

Among others, the process stages included Simulation 
(= Prototyping) and Piloting and Implementation, which 
were described as detailed as the open brief allowed. 
The project could in this sense not be characterised as 
infrastructuring (Hillgren, Seravalli & Emilson 2011) , 
but as the design team did not work with a fixed time 
budget, the time schedule and project description was 
open to significant adjustments. The latter was, 
however, not found relevant.  

Planning for implementation also entailed committing to 
implementation by giving the promise of it in public. In 
the project group, the design team and the 
representatives from the CID signed the design brief and 
thus promised each other that the final result of the 
project would lead to real changes in the existing 
service. Because the design brief and project plan was 
shared in the organisation through meetings and emails, 
this promise was furthermore shared with relevant 
stakeholders in the organisation – including the service 
consumers. 

Another early tactic was forming a small, competent 
and powerful project group. From the CID, the project 
group members were the manager of the unmanned 
blood-depots, the IT-responsible and the chief bio-
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analyst who was also member of the general 
management of the department. These three people 
together with the design team (also three people) 
constituted the project group. This group had the 
mandate to introduce most changes to the existing 
service. Furthermore, an extended project group was 
formed with key stakeholders from the different 
departments (nurses and managers) who would come 
together for workshops and concept feedback sessions. 

The design team aimed at gaining wide project support 
in the organisation. Initially, management 
representatives from all departments that could be 
affected by the project were invited to a project kick-off 
meeting. App. 25 people showed up, which was more 
than expected. At the meeting, the project team received 
additional enquiries from departments who wanted to 
take active part in the project. 

In order to secure continuous support, information 
emails were sent out to management representatives of 
all affected departments when the project moved into 
new stages.  

The role of project manager was given to one of the 
designers due to her experience with running similar 
projects. In this context, the design team was very 
concerned with placing the project ownership at the 
CID and creating ownership for new service solutions 
within selected departments. Without knowing how 
exactly to approach this, the design team experimented 
with different initiatives.  

In the design brief, it was clearly pointed out that the 
CID had the full project ownership and that this 
included responsibilities such as gaining internal project 
support in their department, contributing with human 
and material resources, etc. The design team also made 
sure that all project material (emails and different 
information material, etc.) had the CID as sender even 
though the design team had prepared it. In order to 
maintain this formal but also mental placement of 
ownership, the design team emailed short weekly 
updates to the representatives from the CID to keep 
them informed about all project activities which they 
were not always part of. 

Co-design workshops with different aims and formats 
were a central approach to support ownership of ideas 
for new service solutions - both among representatives 
from the CID as well as from the departments.  

To create ownership for new service solution not only 
among workshop participant but also among other 
future service providers (staff of CID) and service 
consumers (nurses), the design team experimented with 
creating material that would enable co-design outside 
workshop settings. This included storyboards of 
concepts disassembled and printed as sets of cards that 
could be brought into lunch rooms in the different 
department and ‘mixed and matched’ into new (an 
hopefully better) concepts during breaks (Fig. 4).  

 
Figure 4 – The three representatives from the CID are discussing the 
different concepts illustrated in scenario cards. 

This tactic was very successful at the CID. The cards 
were not ‘mixed and matched’ by staff, but the initiative 
was seen as a nice gesture that supported a positive 
attitude towards the project. In the nurses’ departments, 
the tactic was not very successful, though. Some nurses 
refused to bring the set of cards to their departments, 
because the department cultures and time priorities did 
not leave room for idea generation and democratic 
discussions on how to collect blood. This experience 
showed that the particular tactic for involvement and 
distribution of ownership had very different outcome 
dependent on stakeholders and physical setting. 

In the beginning of the project, the design team believed 
that they would have a great role in designing detailed 
service blueprints, roadmaps and specific touchpoints 
which would be key remedies for implementation. 
However, as the simulation (i.e. experience prototyping) 
was finished, the role of the design team diminished. 
From that stage, the CID took the full responsibility for 
making the actual changes: They bought new 
equipment, arranged with the technical department to 
connect the new equipment with their existing system, 
ordered an update to their IT-system with descriptions 
of what needed to be changed, etc. They also prioritised 
to have staff inside the unmanned blood depots for a 
longer period in order to train nurses in the new 
procedure. As a supplement to this, they even made an 
instruction video and uploaded it to PRI (their database 
for instructions). No service blueprints, detailed 
touchpoint designs or roadmaps were necessary.  

For the CID this came very natural. For the design team, 
however, this was initially perceived to be a bit odd. 
The hand-over of the project was neither particularly 
detailed nor very material – it was not very “designed”. 
The design team had to let go, trust and believe that the 
CID had learned enough from the process to finish up 
the details in a manner that was most suitable for them 
(the service providers) as well as the nurses (the service 
consumers).  

In the end, what was changed in the existing service did 
the job – the lack of controls of blood bags was reduced 
100%. However, the details of the changes did not 
always follow the intended ideas of the design team. An 
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idea of a low-tech monitoring-system that enabled the 
CID to keep constant track on the supply of a particular 
kind of blood was introduced as a mean to ease the 
procedure for the nurses. The CID chose to introduce 
this system. However, they did not choose to take away 
some of the existing steps in the procedure which was 
the original idea. This, of-course, resulted in better 
control of the supply of blood bags, but it did not ease 
the job for the nurses. In this case, the design team was 
not persistent in their belief of the concept, but chose a 
compliant attitude that acknowledged the CID as project 
owners and final decision makers.  

How to scope the project was a central challenge that let 
to continuous discussions internally in the design team 
and in the project group. Initially, the project scope was 
very narrow. The design team intended to focus on a 
specific type of blood bag: The most common type for 
which the CID could document that the procedure was 
not always followed. This focus did not include, for 
example, that nurses in some cases broke the formal 
rules and collected several bags of blood simultaneously 
- A finding that early ethnographic studies had led to. In 
opposition to the initial issue (lack of electronic control 
of blood bags), these newly identified issues were not 
something the CID was prepared to change. In this 
situation, the design team used a slightly more 
provocative attitude in order to (if not lead to a service 
change then) make them reflect upon why this should 
not be changed (elaborated by Christiansen et al (2013) 
). 

The design team aimed at creating feasible solutions 
that would lead to rapid implementation. It is obvious 
that a service solution which would require entire new 
IT-systems, expensive equipment and completely new 
procedures would be more difficult to implement than 
e.g. motivating nurses to follow the existing procedure 
by placing a basket of candy at a strategic spot (a 
solution already tried out by the CID). 

The design team aimed at creating solutions that would 
have maximum effect with minimum effort. One could 
say that if the basket of candy had done the job, that 
could have been a sufficient solution – however, it did 
not do the job. In this context, identifying ‘locked’ 
service elements was a significant approach. I.e. service 
elements that were particularly difficult to change. An 
example of this was the blood bag itself, which followed 
a fixed European standard.  

The design team also found it their responsibility to 
make sure that the solution was based on a future proof 
foundation (e.g. making sure that it was in the plans of 
the hospital to keep the unmanned blood depots). In this 
context, the design team worked with different 
timelines: ‘Here and now’, ‘in between’ and ’10 years 
ahead’. It was, however, a balancing act to design for 
the future while simultaneously design for here and now 
because the physical locations of the hospital would 
change dramatically the coming years. At first, the 
design team tried to separate the visionary and radical 

from the pragmatic and incremental into two different 
solution spaces. However, it was soon realised that they 
had to focus solely on ‘here and now’ - of-course, with 
the cost of not thinking through the more visionary 
solutions. 

DISCUSSION 

CHARACTERISTICS OF REALIZED SERVICE 
IMPLEMENTATION STRATEGY 
The service implementation strategy of the case (fig. 5) 
can be characterised as emergent; a pattern formed by 
the design team’s use of different exploratory tactics 
(actions, methods and approaches), which were brought 
into play at different stages in the process. 

 

Figure 5: Realized service implementation strategy. 

It cannot be stated that one tactic alone determined the 
outcome; it was rather the combination of different 
tactics. Tactics related to placing project ownership at 
the CID were, however, seen as a vital reason for why 
the CID took the lead on introducing the actual changes 
to the existing service, and why they managed to do so 
without detailed service blueprints, roadmaps and 
touchpoint descriptions. Because of their ownership to 
the project and the project ideas, they were able to 
continue the work without the interference of the design 
team. 

CONCEPTUAL FRAMEWORK AS ANALYTIC LENS 
The conceptual framework proved to be a useful tool for 
analysis of how service implementation was 
accommodated in the specific case. The framework 
helped to grasp the complexity of how the design team 
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accommodated implementation throughout the project 
period, and thus enabled a comprehensive answer to 
why the project led to successful implementation. 

In the conceptual framework, service implementation 
tactics were defined very broadly as actions, methods 
and approaches that accommodate implementation. This 
was done in order to enable a wide analysis that was not 
limited to e.g. only tools. Implementation tactics could, 
however, benefit from some kind of categorisation in 
order to support and nuance future case studies. Such 
categorisations could visualise different tactic types 
(E.g.: Does a tactic characterise as a method or an 
action?) or different tactic themes (E.g.: Does a tactic 
relate to the project setup or to creation of ownership?).  

The implementation strategy in the specific case was 
characterised as emergent (Mintzberg 1987). 
Experiences gained in this particular case would 
probably benefit a similar case and thus, a more 
deliberate strategy could be an advantage. In this case, 
Model 1 could potentially be used as a proactive tool. 
Using the model as a proactive tool could be an 
interesting subject for further investigation as it raises 
several questions: Does the model increase the 
consciousness of implementation during the design 
process and does this help the design team overcome 
some of the challenges of implementation? Does 
planned implementation strategies have negative 
consequences, such as ‘fixing’ the understanding of the 
problem and how it should be solved? What happens to 
service design and creation when stronger emphasis is 
put on implementation? These questions could be 
interesting subjects for future research. 
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ABSTRACT 
Current digital design tools that have a high 

connectivity offer a wide range of possibilities for 

both co-located and remote collaborative design 

activities. However, from the point of view of 

conventional collaborative design practices we 

identified with practitioners and design companies, 

these tools lack integrated and comprehensive 

support during the ideation phase. Consequently, 

we propose a reference framework with solutions 

for supporting collaboration among professional 

designers with digital tools in the early stages of 

design. 

INTRODUCTION 
 It is no secret that initial phases in a design-oriented 
process, be it graphical design, interaction design or 
product design, can be very chaotic. Although there is a 
strong body of knowledge on design processes and how 
to structure design activities, many design practitioners 
feel that the difficulties that come with creative 
processes make it too much of a burden to manage the 
process (Stolterman 2008). In part, this is because user-
centred design requires several iterations and the 
involvement of stakeholders, like end-users, in early 
phases of the process (Haesen et al. 2008). In order to 
overcome these difficulties, we analyse current design 
practices with respect to the tools that are used and the 
communication streams that typically occur within and 
with design teams. Our analysis identifies a set of 
reoccurring issues, for which there are several possible 
solutions, but which design teams often overlook. This 
paper raises awareness of these issues and puts forward 
a set of new insights by proposing a reference 
framework to help design teams to improve their 
processes. 

We classify collaborative design practices according to 
the characteristics of the workspace shared by designers, 

either physically or virtually, and how artefacts and 
tools are disseminated throughout each workspace. We 
use the Time-Space matrix (Ellis et al. 1991) as a model 
to categorize the settings of occurrence (i.e. where and 
when) of designers’ activities, outlining collaborative 
interactions along the place (co-located – remote axes) 
and time (synchronous – asynchronous axes). Figure 1 
illustrates the model as depicted by Dix et al. (2004) 
classifying non-computer communication technologies 
in the matrix. 

 Same time Different times 

Same place 

Synchronous, co-
located (face-to-

face conversation) 

Asynchronous, co-
located (post-it 

note) 

Different places 
Synchronous, 

remote (phone call) 
Asynchronous, 
remote (letter) 

Figure 1: Time-Space matrix. 

At the onset of this study, we used a web survey to 
obtain a general overview of designers’ practices, tool 
preference, and settings in which they collaborate with 
other team members. Our web survey revealed several 
interesting facts about design practices, for which we 
traced their rationale using focused interviews with 
designers. We start this paper by elaborating on how 
previous research relates to our work. The next two 
sections present the findings of both the web survey and 
interviews. Finally, we discuss the contribution of this 
paper, a reference framework that depicts possible 
solutions to support collaboration among professional 
designers with digital tools in the early stages of design. 

RELATED WORK 
Design is intrinsically a social, multidisciplinary 
process, covering a wide range of activities in various 
knowledge domains (Détienne 2006; Warr & O’Neill 
2005). Regardless of the nature of these activities, 
collaboration, creativity and innovation have a central 
role in the process (Vyas et al. 2009; Warr & Neill 
2005). This is especially true for the conceptual stages 
of design, where teams generate and converge on ideas, 
evolving incomplete, ambiguous design requirements 
into solutions (Détienne 2006).  

Extensive research has been conducted for developing 
novel technologies to better support design activities. 
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Nevertheless, there still exists a gap between the 
proposed solutions and what design practitioners find 
effective in their everyday work (Houben et al. 2013; 
Stolterman 2008). Some reasons for this gap are the 
complexity of the design process, and that creative work 
is not easily formalized or rationalized due to its 
experiential, artistic nature (Stolterman 2008; Vyas et 
al. 2009). Nevertheless, this does not diminish the need 
for systems to support the "capitalization and reuse of 
design knowledge" (Détienne 2006). 

We ground our research on the field of computer-
supported cooperative work (CSCW), which 
conceptualizes that collaborative processes involve team 
members working towards shared goals, communicating 
to exchange information among them (Ellis et al. 1991). 
Consequently, it is important to consider the notions of 
activity awareness (Carroll et al. 2003; Gutwin & 
Greenberg 1999) and common ground (Clark & 
Brennan 1991), which involve team members 
establishing and maintaining a shared background, 
presence, tools, and resources for evaluating common 
outcomes.  

In co-located collaborative settings, people establish and 
maintain awareness and common ground in a natural 
way, as face-to-face interactions facilitate mutual 
understanding over multiple channels (e.g. visual, 
auditory, gestures), rapid feedback to overcome 
misunderstandings, and shared references over 
mediating artefacts (Carroll et al. 2003; Gutwin & 
Greenberg 1999). However, collaboration becomes 
more complex and "clumsy" as it shifts to remote 
settings (Gutwin & Greenberg 1999). As distributed 
design teams become the norm, several tools have been 
developed to overcome restrictions such as reduced 
field of view, limitations in exchanged information, and 
difficulty to establish informal communication in this 
setting (Carroll et al. 2003; Détienne 2006). 

Current research in CSCW focuses on enhancing 
existing, commonly available technologies to support 
collaboration. Notable efforts include activity-centric 
systems to incorporate activity management and multi-
tasking in traditional desktop interfaces (Jeuris et al. 
2014; Voida & Mynatt 2009); and adapting common 
technologies to better support collaboration, such as 
interactive whiteboards (Mangano et al. 2014), 
communication tools as text messaging, phone, and e-
mail (Schuler et al. 2014), and shared repositories 
(Massey et al. 2014). Our research uses a holistic 
approach for understanding design practices and usage 
of current familiar tools, and builds upon this to identify 
reoccurring issues and solutions. 

WEB SURVEY ON DESIGN PRACTICES 
Design covers a wide diversity of fields, including 
graphic design, product design and interaction design. 
In order to gain a general understanding of designers’ 
practices and tool preferences, and the settings in which 
they collaborate with other designers and stakeholders, 

we conducted a widespread web survey. The survey 
consisted of questions that considered several aspects of 
individual and collaborative design, including creation 
and use of artefacts and documents, use of media and 
devices, and difficulties faced during design activities. 
The survey was available for 5 weeks in December 
2013 - January 2014. Designers were invited to 
participate via mailing lists for professional designers 
and social networks. 

RESPONDENTS AND THEIR DESIGN PROJECTS 
82 respondents, 32 female and 50 male, ranging in age 
from the category 26-30 to the category 56 and older 
and located in 14 different European countries, the USA 
and Australia answered the survey. The professional 
roles of the respondents range from user interface 
designer to visual designer and product designer. When 
asked to map their job to all related skill areas, 73 
respondents map their job to the area of designer, 52 
situate their job in human factors, usability, human-
computer interaction and user research. 38 respondents 
map their job to project management. 

56 respondents work as a practitioner, freelance or in a 
company, while 40 are involved in R&D and/or 
academia. The majority of the projects in which the 
respondents participate are applied research (52%) and 
industrial projects (43%). Other project types include art 
projects, open source/creative commons projects, and 
non-profit projects. The majority of the respondents 
work on projects that typically take 2 to 6 months 

COLLABORATIVE DESIGN SETTINGS 
45% of the respondents reported that the design team 
consists of 3 to 5 team members, while 25% of the 
respondents reported that their design team typically 
consists of 1 to 2 team members, while 25% of the 
respondents collaborate in teams counting 6 or more 
team members. The remaining 5% reports that it is 
difficult to specify team size because this differs for 
each project or because they work in gigantic teams. 

With respect to the different settings of the Time-Space 
matrix, described at the Introduction section and 
illustrated in Figure 1, we asked the respondents how 
often they interact with team members and other people 
involved in the project in the four different settings (see 
Figure 2). 71% of the respondents interact often or most 
of the time synchronously at the same place, and 64% 
communicates or collaborates often or most of the time 
synchronously at different places. For asynchronous 
communication or collaboration the situations differ: 
only 29% of the respondents report that they often or 
most of the time communicate or collaborate at the 
same time, at a different place, while the frequency of 
communication or collaboration at a different time and 
different place is spread amongst the answers.  
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Figure 2: Chart showing the frequency of interactions with team 

members and other people involved in design projects. 

When asked "How often do you take the following 
approaches in your projects to exchange information 
with people who are involved (including team members, 
users, stakeholders, etc.)?" 95% of the respondents 
reported that e-mail is used often or most of the time. 
Furthermore, face-to-face meetings are used often or 
most of the time by 78% of the respondents. Cloud-
based documentation services are often to most of the 
time used by 65% of the respondents, while 
teleconference is often to most of the time used by 37% 
of the respondents.  

INDIVIDUAL VS. COLLABORATIVE SITUATIONS 
In some questions, we distinguished three different 
situations for the respondents: (1) the individual 
creation of artefacts and documentation, (2) the 
collaborative creation of artefacts and documentation 
and (3) informing team members and other people 
involved in the project about designs.  

For each of these situations, respondents were asked 
what type of artefacts or documentation they use. The 
results teach us that most of the respondents do not 
make a distinction between the three different situations 
when they create or communicate artefacts and 
documents. Furthermore, presentations and sketches are 
used by most of the respondents (87% and 78% 
respectively). 

When the respondents were asked what type of 
applications they use, applications to edit documents 
appear to be used by most of the respondents (93%). 
Furthermore, 2D modelling software is also used by the 
majority of the respondents (84%). When considering 
the three different situations, we see that documents are 
used for all situations, while other types of applications 
such as 2D modelling software and video editing tools 
are more frequently used in individual settings than in 
collaborative settings.  

Tools that were mentioned by the respondents vary a lot 
for 3D modelling and viewing (e.g. Solidworks, 
SketchUp and Rhinoceros). For 2D modelling, tools 
offered by Adobe Creative Suite are used the most, and 
were mentioned by 43% of the respondents, Axure is 

used by 10% of the respondents, while a wide range of 
other tools were mentioned by the respondents but seem 
to be used by a small amount of respondents (e.g. Visio, 
Fireworks, Balsamiq, OmniGraffle, all used by 5% or 
less of the respondents). For the editing of documents, 
MS Office applications are used the most (by 41% of 
the respondents), followed by Google Docs (13%), 
Keynote (12%) and OpenOffice (7%).  

A similar question was asked regarding the media and 
devices used by the respondents. PC and pen and paper 
are used the most (98% and 90% respectively), 
Similarly to the use of artefacts or documentation, the 
difference in use depending on the situation is small, but 
for collaborative settings, the results show that 
whiteboard/flipchart are used by 69% of the 
respondents.  

Finally, the respondents were asked what problems they 
experience in the collaborative situations (2) and (3). 
Most problems concern communication problems or 
technical problems, which is shown in Figure 3. For the 
two situations, similar responses are given. However, 
more technical problems or limitations appear when 
creating designs in collaboration with team members 
than when informing team members and other people 
involved. Some examples of communication problems 
that are mentioned by the respondents are the status of 
progress and communication of design decisions, while 
technical problems mentioned include versioning, 
tracking changes and difficulties to create and 
brainstorm remotely. 

 
Figure 3: Chart of difficulties that occur when collaborating with team 

members and informing people involved in the project. 

In conclusion, the web survey provided an overview of 
tools used by designers. Furthermore, the survey 
revealed that designers usually do not distinguish the 
situations they work in for selecting their 
documentation, artefacts, applications, media and 
devices. As the survey results do not explain the reasons 
for these findings, a series of interviews focusing on 
specific approaches taken by designers was conducted. 
This study is presented in the following sections. 
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INTERVIEWS WITH DESIGN 
PRACTITIONERS 
To investigate the underlying rationale of the responses 
to the web survey, we extended our study by organizing 
interviews with design practitioners.  

METHODS 
We recruited 9 volunteers by contacting the respondents 
of the web survey that explicitly agreed to participate in 
a follow-up interview while responding to the survey. 
To expand the number of participants, several designers 
were invited via e-mail to join the interviews. In total, 
20 design practitioners (14 male, 6 female) from 15 
different companies were interviewed in August 2014 - 
January 2015. Participants ranged between 3 and 20 
years of experience practicing one or more design 
disciplines, including graphical, product and user 
experience (UX) design. 12 participants were 
interviewed face-to-face at their office (all located in 
Belgium). Each of these co-located interviews took 90 
minutes, and were followed by an observation of the 
workplace. 8 participants were interviewed remotely 
(via Google Hangouts), each meeting lasted 60 minutes. 

Interviews were conducted using a semi-structured 
protocol. For the first part, participants were briefed 
about practical considerations (e.g. privacy concerns) 
and prompted to talk about their background and current 
work position. After this, participants were asked to 
create a mind map to aid them visualize and 
collaboratively reflect on their design practices 
(Huybrechts et al. 2012; Wheeldon & Faubert 2009). 
For this, participants were presented with a visual 
representation of the Time-Space matrix in either a 
flipchart paper (face-to-face setting, Figure 4) or a 
shared Google Drawings canvas (online setting), and 
briefly introduced to the characteristics of each setting 
of occurrence.  

 
Figure 4: Setting of face-to-face interview with paper version of the 

Time-Space matrix. 

To start creating the mind maps, participants were asked 
to describe the early stages of a specific design project. 
Then, they were invited to use the available materials 
(pictured in Figure 4) to populate the mind map by 
adding keywords (e.g. tools, tasks, challenges) to 
illustrate their collaborative practices within the Time-
Space matrix. The facilitator explained that there were 

no right or wrong answers, and also contributed by 
adding keywords and clarifications to the mind map. 

DATA ANALYSIS  
The audio transcript and finalized mind map of each 
interview were examined to search for recurrent 
collaborative design practices, with a focus on the 
people involved, the tools they used, the communication 
that takes place within and with the team, and problems 
that were raised during the interview. This was done 
using an adaptation of Grounded Theory (Glaser & 
Strauss 1967).  

REPORTED COLLABORATIVE WORKFLOWS 
Our analysis of the data leads us to a set of typical 
workflows that map how designers communicate, what 
tools and infrastructure play a role and what information 
or artefacts are shared with others. Since we gather data 
from designers, the workflows are also centred on the 
reported practices of designers, which are sometimes 
inconsistent with the features of the tools they use. By 
consequence, our approach is useful to both map the 
actual collaborative process as well as highlight 
mismatches of the usage of design tools for these 
creative processes. Clearly, designers tailor their tools to 
their preferred work practices rather than adapt the 
practice according to the tools used. 

We use sequence diagrams to depict the interactions 
between people and tools, shedding light on the 
approaches that could be better supported by 
technology. This notation is common in software 
engineering to present how several components 
communicate, but we found it equally useful to provide 
a structured overview of the collaborative processes. 
The notation presents a vertical timeline for each actor 
in the process (human, tool or infrastructure) and lays 
out the streams of communication between these lines. 
Each diagram illustrates a concrete approach to 
collaboration described by a participant and reflects on 
recurrent practices.  

The sequence diagrams are composed by the following 
elements: (1) parallel vertical lines depict a person 
involved in the design team, in order to distinguish roles 
(e.g. designer, client). Dotted lines indicate mediating 
tools. (2) Horizontal arrows indicate interactions, and 
are annotated with details about communication, 
messages exchanged, and data types. (3) Boxes signal 
the different processes (i.e. a set of activities) in the 
workflow. Each relevant process of the workflow is 
numbered with a blue circle. (4) Critical points of 
collaboration are marked in the grey boxes.  

We identified three workflows to represent prevalent 
examples of collaborative design practices: an external 
communication workflow ("coordination with clients 
and stakeholders"), an artefact-centred workflow 
("versioning artefacts and documentation"), and an 
internal communication workflow ("setting up a shared 
workspace"). In the next three sections we discuss each 
workflow separately. 
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WORKFLOW 1: COORDINATION WITH CLIENTS AND 
STAKEHOLDERS 
The workflow illustrated in Figure 5 represents the 
cycle that was described by 17 designers (85% of the 
participants), in which they receive feedback on a 
shared artefact from clients and stakeholders, and then 
iterate over the artefact with this feedback.  

In this workflow, the Designer (1) uploads an artefact to 
a cloud storage and sharing service, Dropbox being the 
most mentioned by participants. Afterwards, the 
Designer sends an e-mail to the Client including the link 
to access the artefact, which is usually accompanied by 
details and rationale of the shared artefact. As a second 
process in the workflow, the Client (2) accesses the file 
using the link and replies to the e-mail of the Designer, 
sending back their feedback on the artefact. In some 
situations, especially on project milestones or situations 
where misunderstandings are likely to occur, the 
Designer (3) organizes a meeting with the Client to 
discuss the artefact synchronously.  

Figure 5: External communication workflow for coordinating with 
clients and stakeholders. 

In the next paragraphs, we highlight two critical points 
in this workflow where collaboration breakdowns were 
frequently described by designers: sharing updates with 
clients (Figure 5, process 1), and conveying visual ideas 
with text (see Figure 5, process 2). 

All participants mentioned that they frequently share 
updates of their ongoing design activities with their 
client and/or stakeholders, as represented in Figure 5, 
process 1. 90% of the participants do this over cloud 
services, such as Dropbox or Google Drive, which 
include automatic system notifications to increase 
awareness of modifications to a shared workspace. 
However, designers consider these notifications as 
ineffective. 

19 designers (95% of the participants) mentioned that 
they notify their clients and stakeholders about updates 
mostly via e-mail, which confirms the results of our web 
survey. However, they do not consider it as an ideal 
communication tool. A popular alternative to using e-
mails is to use centralized applications, such as 
Basecamp, as an effective approach to coordinate 

processes such as sharing artefacts and communicating 
while keeping a record of the project. This is described 
in Transcript 1. 

“I really like it [Basecamp]… it keeps track of everything 
(...). It's like a tape recorder, you know? All the decisions 
are in there. That's the discussion place, but also the 
deliverables' space... That's how I see it.” 
[P13, Interaction designer] 

Transcript 1: Quote on using Basecamp for coordination with clients. 

As illustrated in Figure 5, process 2, another critical 
point in the workflow is the interpretation of the client 
of the design artefacts that were shared. Since artefacts 
only show the results, but lack the rationale on how they 
were obtained, the clients might misinterpret them. For 
example, a graphical designer involved in game design 
mentioned to use "square-shaped villains and circle-
shaped heroes" to convey the role of each character. The 
client, unaware of this personal convention, thought of it 
as erroneous until the designer explained the rationale.  

To prevent miscommunications, a frequent approach of 
designers is to carefully craft an e-mail including details 
and rationale of the shared artefact. Nevertheless, they 
consider this as a cumbersome communication activity, 
as it is time-consuming to “point out” visual elements 
using text, especially with stakeholders that have a 
different background (e.g. project managers, 
developers). Moreover, they mentioned to have 
difficulties with managing all conversations while they 
are scattered over different e-mail threads, and 
frequently forgetting to “Cc” relevant stakeholders. 

A widely used approach to overcome this limitation is 
for designers to organize a synchronous meeting with 
the client where they can share their screen to point out 
elements in their design. These meetings are preferably 
done face-to-face, but remote meetings are mentioned as 
equally useful if using VoIP tools with screen sharing 
functionalities (e.g. Skype and Hangouts). These 
meetings allow designers to negotiate design decisions, 
and help the clients to understand how to go through 
and review designs. 

Guidelines for the external communication workflow 

As a guideline to support collaboration within this 
workflow, we highlight the current disconnection 
between tools for sharing artefacts and communicating 
design rationale to externals. To avoid this loss of 
context, we propose creating a common space where 
designers can upload artefacts annotated with the design 
rationale and initiate asynchronous communication (e.g. 
to notify about updates). This common space should 
evolve over each iteration, developing a common visual 
vocabulary between designers and clients. 

WORKFLOW 2: VERSIONING ARTEFACTS AND 
DOCUMENTATION 
Mediating artefacts are highly relevant for the iterative 
nature of the design process, as they store information 
and express ideas (Détienne 2006). Figure 6 maps the 
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collaborative workflow between the creative team and 
an account manager for versioning documentation. 

The workflow starts as Designer A (1) creates a file and 
shares it with Designer B, both members of the creative 
team. 11 designers (55% of the participants) mentioned 
to use tools, such as Google Docs, for editing files 
synchronously. When the file is ready to be shared, 
Designer B (2) exports the file to a MS Word document 
(i.e. .doc file), and shares it with the Account manager. 
The Account manager (3) adapts the original file into a 
predefined MS Office template, and shares it via e-mail 
with the Client. The Client, in return, replies with 
feedback on the document, which is afterwards 
forwarded to the creative team. The Client’s feedback 
triggers the creative team to (4) discuss the feedback 
face-to-face, coordinating a new iteration on the file 
using MS Word. Simultaneously, the Account manager 
also iterates on his version of the Word file. 

 
Figure 6: Artefact-centred workflow for versioning documentation. 

We describe two critical points in this workflow where 
collaboration breakdowns are found: synchronous co-
editing of artefacts (Figure 6, process 2) and conflicting 
versions (Figure 6, process 4). 

We found that, while being very efficient and highly 
appreciated synchronous editing tools, Google Docs and 
Evernote still have limitations. For instance, and as 
illustrated in Figure 6, process 2, designers mentioned 
that they stop using Google Docs at a certain point in 
the process, as this tool does not offer enough 
functionalities for formatting documents. An approach 
of designers, as illustrated in Transcript 2, is to 
“estimate when to stop” using synchronous tools, so 
they do not have to overwork on formatting later on.  

“By now, we know more or less when to stop using Google 
Docs... When we're really working on the layout and 
defining how the final document is going to look like, we 
move to [MS] Word. If we continue working in Google 
Docs, we'll have a lot of editing work later.” 
[P8, UX researcher] 

Transcript 2: Quote on using Google Docs collaboratively. 

A second critical point in this workflow (Figure 6, 
process 4) occurs when designers have conflicting 

versions of documents. A lack of awareness of the 
ongoing activities of other team members often leads to 
“dirty updates”, when a previous version of a document 
is updated with a change that conflicts with an update in 
a newer version.  

To keep control of versions and modifications, 17 
designers (85% of the participants) mentioned that 
artefacts such as CAD files and UI prototypes are 
owned and modified by only one person for the entire 
lifecycle of the artefact. Certain documentation files, 
such as project logs and templates, are frequently 
modified by two or more team members. As a result, it 
is usual to have conflicting versions of such artefacts. 

Guidelines for the artefact-centred workflow 

This dirty update issue and lack of floor control support 
implies that there is a stringent need of tools for 
designers to maintain awareness and control access over 
shared artefacts. However, versioning tools such as 
GitHub and Redmine are not tailored for the needs of 
designers. An integration of versioning support within 
the design tools becomes a necessity. We identify three 
possible strategies: (1) integrating versioning and access 
features into existing design tools, with which designers 
can keep control of changes and older versions of 
documents, (2) using an independent external tool (such 
as GitHub or SVN) and ensuring that file formats used 
allow for comparing files, or (3) always using a shared 
version of the file and handling versioning and locking 
as a central service. From our interviews, we noticed 
practitioners are most likely to choose for solutions 
resembling option (3), but with additional degrees of 
freedom (e.g. making copies to work individually and 
merge later on). 

WORKFLOW 3: SETTING UP A SHARED WORKSPACE  
Designers will often try to set up a virtual shared 
workspace that can act as a partial substitute for a 
physical shared workspace. Easy access to artefacts and 
the possibility to share and collaborate are their primary 
concerns.  

The workflow illustrated in Figure 7 reflects on the 
processes for keeping common ground among co-
located team members. In this approach, Designer A (1) 
uploads an artefact to Dropbox, sharing a URL to access 
the file via Skype with Designer B, who (2) opens the 
artefact, reviews it, and gives comments to Designer A 
via Skype, frequently initiating a synchronous 
conversation. Afterwards, Designer A iterates over the 
artefact based on the feedback. Whenever needed, 
Designer A (3) looks for Designer B to have a quick, 
informal discussion about the artefact, which will be, 
most likely, followed by another iteration. 
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Figure 7: Internal communication workflow for setting up a shared 

workspace. 

We found two critical points in this workflow: the 
traceability of artefacts (Figure 7, process 1) and 
selecting adequate media (Figure 7, process 3). 

When it comes to strategies for tracing back artefacts, 7 
designers (35% of the participants) from 4 companies 
mentioned that their company had standardized 
protocols for naming and storing files, while the rest of 
the participants mentioned to do it according to what 
seems logical for each project or artefact. Nevertheless, 
as illustrated in Transcript 3, organizing files is usually 
a “messy task”. 

“We have templates [for deliverables]... But it's a mess... 
It's always like... Is this the latest one? (...) We're a bit 
struggling here to make sure that everything is really 
organized (...). We're always working on projects, and it's 
bit difficult to organize such stuff.”  
[P7, UX designer] 

Transcript 3: Quote on organizing files on shared repositories. 

Another important challenge is for designers to keep 
track of the changes and updates that were applied on a 
shared artefact. For instance, figuring out what were the 
last modifications done to a document, or which version 
clients have approved. A common strategy for this is to 
use the track changes functionality or add comments/ 
annotations to a file.  

In a similar approach to that described in workflow 1, 
designers start with either synchronous or asynchronous 
communication to notify about the changes (e.g. send 
Skype message with summary of modifications). They 
also tend to create a log file summarizing the most 
relevant design decisions and milestones, which is then 
shared through the internal file server. These strategies 
were mentioned as effective to some extent, but time 
consuming and confusing in some situations. 

This workflow also illustrates that designers prefer to 
converge with colleagues in organic, unplanned, and 
informal meetings. All participants mentioned that these 
informal meetings are vital to promote creativity, and 

consider them as the cornerstone of the collaborative 
design practices. Nevertheless, a critical point (Figure 7, 
process 3) occurs as these meetings are not logged, and 
thus can lead to missed information, as illustrated in 
Transcript 4. 

“We sit next to each other (...). Our chairs have wheels, so 
we just roll over and give each other feedback on our 
designs. That happens a lot (...), so most of the internal 
communication is just short meetings. (…) The only thing 
with this, is that there is no written transcript, and 
sometimes that can be a problem in a later stage.” 
[P6, Graphical designer] 

Transcript 4: Quote on having informal meetings with team members. 

Guidelines for the internal communication workflow 

For remote or multidisciplinary teams, convergence 
becomes more challenging. Designers may not share the 
same tools or understanding for analysing artefacts. For 
example, a design studio mentioned to have the 
common practice of posting mock-ups on the wall to 
reach convergence between the graphical and 
interaction designers and the software developer, as all 
use different, mostly incompatible tools (e.g. Photoshop, 
Axure, and HTML). Moreover, using diverse tools 
creates a “context switch”, which is identified as a 
source of interruptions and project fragmentation 
(Houben et al. 2013). Therefore, we propose an activity-
oriented workspace, where designers and their team 
members can trace back artefacts and tool usage to 
converge asynchronously (Houben et al. 2013; Jeuris et 
al. 2014; Voida & Mynatt 2009). 

DISCUSSION 
While the interviews were meant to be an in-depth 
exploration of the issues that were revealed in the web 
survey, other important information surfaced during the 
interviews. This allowed us to analyse critical issues in 
the collaborative processes that are used. Collaborative 
issues appear to be related to the interplay of 
communication and the design authoring tools. Since 
designers use incremental and iterative processes, as is 
usual in User-Centred Design [ISO 9241-210:2010], our 
guidelines to possibly solve these issues are focused on 
tools and infrastructure.  

Table 1 introduces a reference framework for setting 
collaborative configurations. This framework is 
formulated in consideration of the guidelines proposed 
throughout this paper, and categorized according to its 
coverage of the Time-Space matrix. We propose for 
design practitioners to use this framework for selecting 
digital tools that are appropriate for their collaborative 
design practices. 

The framework is simple to use and reads as follows: 
when attempting to (activity and setting of occurrence) 
but avoiding (possible critical issues), implement a 
(digital tool solution) to achieve (expected outcome). 
We want to stimulate others to build upon this and 
extend the framework where appropriate.   
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When attempting to… But avoiding… Implement a… To achieve… 

Converge over a remote, 
asynchronous setting 

Disconnection between 
sharing & communicating 
design rationale 

Common workspace to 
combine artefacts & 
communication 

Common grounding and a 
shared visual vocabulary in 
multidisciplinary teams 

Diverge over a remote, 
synchronous setting 

Dirty updates & conflicting 
versions 

Version and floor control 
systems integrated with design 
tools 

Workspace awareness for 
controlling versions, 
comparing & merging files 

Converge over a co-located, 
asynchronous setting 

Context switch, file 
incompatibility & project 
fragmentation 

Activity-oriented workspace 
Artefact traceability and 
shared vocabulary between 
co-designers 

Table 1: Reference framework for setting collaborative configurations.

The exploration of current practices and tools, its 
analysis and resulting reference framework are also 
meant to inform future developments of design tools 
and setting up collaborative environment. Our findings 
have the potential of improving the outcomes of design 
processes by reducing the collaborative issues, allowing 
design practitioners to focus on their creative input in 
design activities and solving design problems instead of 
miscommunications. 
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ABSTRACT 

This paper explores the process of how meaning 

emerges, shifts and changes in an innovation 

course session held between the author and four 

engineers from a large European production 

company. The case will be described as a fine-

grained, auto ethnographic account in the first 

person present, through a process of narrative 

recall. An after the fact, reflexive account that 

builds on discussions with those involved and 

notes, photographs, e.mails and other written texts 

made or seen after the fact. The paper focuses on 

the goings on of a situation, its temporal, 

performative and improvised unfolding. As such 

the account and analysis is more descriptive than 

argumentative. The paper is also deliberately 

designed to foster a discussion as to how one can 

actually describe the goings on of a complex 

process of relating without resorting to a 

generalised or idealised account, and to raise 

questions as to how this approach contributes to 

research. 

Keywords: Design and innovation practice, temporality, 
improvisation, performativity, knowing, doing, making 
and relating, participatory inquiry, complex processes of 
relating, design thinking 

INTRODUCTION 
From both a researcher’s and a practitioner’s 
perspective it can be tempting to value a design process, 
and its relationship to an overall innovation process, in 
terms of outcome; the concept, product or service. This 
can in turn lead to an overt structuring and control of 
what are identified as the more formal stages of a design 
or innovation process in an effort to ensure a successful 
outcome. However this approach can divert attention 
from how things are actually achieved. Value may be 
lost in a design or innovation process, because the 
resources of those involved, how they get things done 
on a day to day basis, are not identified as such. 

UNFOLDING PRACTICE 

METHODOLOGY 
The emphasis of how the case was both initiated, 
explored and considered reflects a wish to understand 
how those involved, including the author, experienced 
and made sense of the situation. As such a 
phenomenological, hermeneutic approach was adopted 
where phenomenology is understood as, “...essentially 
the study of lived experience or the life world” (van 
Manen 1997 in Laverty 2003 p. 4). “Its emphasis is on 
the world as lived by a person, not the world or reality 
as something separate from the person” (Valle et al. 
1989 in Laverty 2003 p. 4). As regards the participants’ 
and my interpretations of what was going on, I also 
adopted a hermeneutic approach where according to 
Fink-Jensen (2006: 1-5) one considers: “the 
interpretations of actions and events in given situations 
as dependent on the unity, consistency and internal logic 
of a statement... A hermeneutic phenomenological 
perspective points to the understanding of human 
actions as “articulations of meaning.” For a hermeneutic 
phenomenological project the “multiple stages of 
interpretation allow patterns to emerge” (Koch 1995 in 
Laverty 2003 p. 23) between the researcher and the 
participants, which are used to generate a synthesis of 
evolving understandings in close relationship to the 
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particular context or as Whitehead calls it “... a 
temporary coalescence of views about a phenomena or 
experience” (Whitehead 2003 p. 513). 

METHODS 
The case study described, and the overall innovation 
endeavour it was part of, was as an action research 
project where I considered my position as one of being 
involved in the goings on, rather than as setting 
processes in motion and withdrawing to act as the 
“disinterested observer” (Schutz, 1962 in Schwandt 
2000 p. 193). The account is based on how I related and 
responded to the evolving situation with those involved 
and how I interpreted and reacted to what was 
happening and what was said. This was sometimes done 
on the fly in response to a particular development, 
sometimes as a reflection on the day’s events after the 
fact or as this text is written. As such I adopted the role 
of interventionist, where I was in a co-learning situation 
with those involved. I find the terms “co-learning” and 
“co-generative dialogue” (Elden and Levin 1991) 
central to that of action research, where with those 
involved, the learning that arises as a result of initiating 
a research experiment or situation and its evaluation 
then influences how I make or amend the next moves. 
Elden and Levin specify this by noting that a researcher 
has the “...role of “co-learner” rather than of “expert in 
charge of change” and s/he can ““fade out” to allow 
participants to take charge of their own learning” 
(ibid:129). 

The case will be described as a fine-grained, auto 
ethnographic, narrative account in the first person 
present, through a process of narrative recall. An after 
the fact reflexive account that builds on discussions with 
those involved and notes, photographs, e.mails and 
other written texts made or seen after the fact. 

IMAGES, METAPHORS AND DESCRIPTIONS 
In his chapter “Routine Pleasures: The Aesthetics of the 
Mundane,” David Silverman (2000: 130-131) 
introduces Morgan’s (1986: 344) observation that: 
“Images and metaphors... are central to the process of 
imaginization through which people enact or ‘write’ the 
character of organizational life.” Silverman goes on to 
describe how “organizational members themselves work 
with images and metaphors to establish the ‘whatness’ 
or ‘quiddity’ of organisations,” a whatness that reflects 
a turn in organizational studies towards “exploring and 
representing the extraordinary qualities of the ordinary” 
(Jeffcutt 1993: 47). Silverman introduces Wittgenstein’s 
interest in the “meticulous examination of apparently 
unremarkable concepts.” 

“What we are supplying are really remarks on the 
history of human beings; we are not contributing 
curiosities, however, but observations which no one has 
doubted, but which have escaped remark only because 
they are always before our eyes” (Wittgenstein 1968: 
paragraph 415). 

Silverman dubs this ordinariness of practice variously as 
“the aesthetics of the micro-order”(2000: 131) or “the 
aesthetics of the mundane” (ibid: 138) and calls for a 
focus on this ordinariness in contrast to “heroic 
conceptions of meaning,” that focus on accounts of “the 
moving or shocking story told to us by an interviewee or 
observer in the field. The danger is that such an answer 
mistakes what is immediately newsworthy for what is 
important” (2000: 136). 

Similarly Janet McDonnell (2009: 3) describes a 
researcher’s “attention to the fine detail of what actually 
takes place during everyday design interactions” as an 
attention that can reveal the “overlooked aspects of 
lived experience...” and “bring the dignity of ordinary 
behaviour into view” (McDonnell 2013). The quality of 
which one could almost call the intangible stuff of 
social interaction, the extraordinary that lies waiting to 
be identified in the ordinary goings on of how 
practitioners get things done. 

One thing is noticing aspects of lived experience, the 
other is how one then describes them. As regards the 
language used to describe the temporal and improvised 
nature of practice, Gatewood (1985) suggests that “we 
change our analytical language habits. Rather than 
speaking of ideas, concepts, categories, and links, we 
should speak of flows, contours, intensities and 
resonances.” Similarly Conquergood (1989) sums up 
the split between performativity as practice and its 
expression as theoretical text, as a war of vocabulary, 
where “the benign forces of improvisation, flow, 
process, participation, embodiment and dialogue are 
ranged against the enemy lexicon - fixity, structure, 
objectification, reification, system, distance, and 
detachment.” One can ask: Does the language we use to 
express our understanding of practice run counter to 
how people actually get things done? 

As such, the central question this paper will focus on is: 
How can one describe and understand the temporal, 
emergent and improvised unfolding of a situation that 
closely equates with that situation rather than resort to a 
generalised or idealised account? 

NARRATING THE FLOW  

I'M ON TO SOMETHING, BUT I’M NOT QUITE SURE 
WHAT! 
This case study describes a second session with a group 
of four engineers, Group G, the first session of which is 
described in detail in Sproedt & Heape (2014). The 
overall setting is a three-month innovation course that 
was carried out in a large European production company 
where twenty-five engineers were asked, in 
interdisciplinary groups of four and five, to identify 
relevant company projects that reached for new ground. 

The location of the first meeting created an incongruous 
situation. The formal nature of the setting, a boardroom, 
was not conducive to exploring risk and improvisation. 
The stiff surroundings felt uncomfortable. This was not 
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the case when I meet the group for a second session two 
weeks later. This next meeting is to be held in the 
company’s “innovation room," a long box of a room 
that has been built into one of the open office areas. The 
only natural light in the room comes from a row of 
upper windows that look onto the office space. 
However, the room is brightly lit. Assorted, upholstered, 
“laid back,” easy chairs signal that this is a room 
different to the rest of the company’s office areas. A 
two metre high length of white plastic foil has been 
stuck to three of the room’s walls turning them into a 
giant whiteboard.  

On the longest wall, opposite the door into the room, 
four rows of assorted post-its have been grouped under 
a heading for each: Innovation, Scope, Knowledge 
Sharing, Requirements, Stakeholders, Quality, Process 
Equipment and Material Equipment In an effort to 
identify qualities across the post-its the group had 
restructured them into four sub-groups: Technical, 
Stakeholders, Process / Method, Interconnections / 
Sharing. 

As we greet each other I sense the group is “lighter.” 
They seem more relaxed compared to our last meeting. 
There is an air of expectancy, rather than anxiety. This 
is a relief to me, as I had been seriously concerned after 
our last meeting. Was my approach to this course, of not 
giving them a specific plan beforehand, going to work 
or fall to the ground? They introduce me to what they 
have done since our last meeting and explain the new 
arrangement of post-its on the wall. There are 
considerably more than at the first meeting. But, as one 
group member wrote in his reflection on this session: 
“There existed a big cloud of correlating material. And 
although we had grouped the material, it did not make 
any sense, yet. There was too much fuzziness that we 
somehow needed to connect and link together.” Their 
task at this stage is to generate a common project theme 
between them, rather than use one individual’s project 
proposal. 

I am posed almost the same question as last time: “So, 
what should we do now?” My reply this time is at first 
rather flippant, “I really don’t know. I’ve not seen this 
before.” I say this with a smile. I have used the 
technique many a time with students. It is, in my 
experience, the quickest way to resolve the expectancy 
that I am the expert. I have, after all, never met exactly 
this situation before. As far as I am concerned, the 
quicker I establish the notion that we are exploring this 
together, rather than my having the answers, the better. 
My second reply throws the ball back into their court: 
“Well what do you think you should do?” I emphasise 
the “you.” 

I suggest we see what they have done. We approach the 
whiteboard wall and they begin to explain the key 
words on the various post-its. Their explanations are 
deadpan. They read out the key words, but have 
difficulty in seeing how they could reach across their 
material, see the interconnections. I also register that 

although there are considerably more post-its than last 
time, from my experience there is still too little to be 
able to generate new links and relationships in the 
material. We have a brief discussion as to why they 
need to increase the complexity of their material in 
order to identify those new relationships. 

They say they understand my point about generating 
more complexity, but quite naturally ask me how to do 
this. My dilemma is that I actually don’t know. 
Although I have worked with many students, I have 
never been presented with a situation that seems so 
blocked. Normally I would ask students to engage more 
user situations or imagine a range of scenarios, which in 
itself would generate more material. But in this case, the 
project is more technologically oriented. Or is it? 
Wondering what to do, which I voice to the others, I see 
two possibilities.  

For some reason the notion of imagining into the 
unknown seems a plausible way forward, but how to get 
them to do this? How to get the group to discuss 
something they don’t know? So I ask the group to 
individually take two post-its, quite by chance, and to 
spin an imaginary scenario around the two post-its. 
They do this, but their choice of post-its is deliberate 
and methodical, almost as if they are guarding 
themselves against getting into deep water. The results 
are predictable. As one in the group wrote in his 
reflection: “We started with generating the most 
obvious technical questions, such as; “How does gel 
time affect the equipment?"  

Somehow I have to find a way to encourage the group 
to move into that deeper water of what they don't know, 
the unknown, and away from the purely technical, the 
known. I ask them to recount what was the most 
important point to arise at our last meeting. They 
unanimously agree that the exchange between L and N 
at the last meeting and their question, “Who do I and 
who can I share my knowledge with?” and the question 
I wrote as a header on the whiteboard: “How can 
knowledge sharing expand and influence our 
development process?” as probably the most important. 
I next ask them to identify one post-it on the wall that 
most closely reflects that concern. They find one under 
the Stakeholder heading: “Who are the right 
stakeholders?” 

I write this as a heading at the top of the whiteboard 
wall. Under this I write. “How does identifying the right 
stakeholders and knowledge sharing...” 

My two headings on the wall now are: 

Who are the right stakeholders? 

How does identifying the right stakeholders and 
knowledge sharing... 

I then pick two post-its from the wall: 1.) pulsating 
flow, 2.) quality of mixing ratio, without even looking at 
them, and ask the question: “How does identifying the 
right stakeholders and knowledge sharing effect the 
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quality of pulsating flow and mixing ratio? I write this 
on the wall under the first two headings. 

The wall now has on it: 

Who are the right stakeholders? 

How does identifying the right stakeholders and 
knowledge sharing... 

1.) effect the quality of pulsating flow and mixing ratio? 

There are a few laughs from the group then silence. One 
says: “but, you can’t ask a question like that. It doesn’t 
make sense.” My response is to ask them to imagine 
how it can make sense. They then remember N’s 
discovery at the last meeting of how her knowledge 
could have influenced the design of L’s equipment, 
which deals with mixing ratio. 

I repeat the process pulling this time the post-its: 1.) 
opening time, 2.) cost savings, from the wall.  

The wall now has on it: 

Who are the right stakeholders? 

How does identifying the right stakeholders and 
knowledge sharing... 

1.) effect the quality of pulsating flow and mixing ratio? 

2. opening time effect cost savings 

The discussion begins to get livelier now. It’s as if they 
see the point. Or at least are able to engage each other in 
a discussion as to what this new question could mean. It 
is only after this second question that I also realise what 
I am doing. By colliding two post-its that might not 
otherwise be linked, I am giving them something they 
know and understand, but cast them into the unknown 
by asking them to imagine the new situation the post-it 
generates. Each post-it only represents one part of the 
new context they have to now imagine. If they only 
thought of the one, for example, opening time they 
would no doubt have thought of a range of technical and 
work process issues related to the opening time of a 
mould. The contextualisation into the unknown by 
colliding opening time with cost savings within the 
theme of identifying the right stakeholders creates a 
scenario they would probably never have imagined. 
This enables a projection into the unknown, but with 
threads of understanding reaching back to what they do 
know. A lifeline, if you will, they can hold onto in the 
unknown. I have done this with students and there are 
many examples in my study (Heape 2007), but these 
brought general associations and metaphor into play, 
whereas in this situation a highly technical, scientific 
and organisational world is being brought into play. 

The transformation in the group is quite remarkable. 
Having seen how the process works they leap at the 
opportunity to play along. I ask them to continue with 
picking the words and generating the questions, which I 
wrote on the wall. I have again chosen to adopt a role 
where I am now working with them rather than showing 

them. The discussions are rich with cross-references to 
process, business and organisational issues across the 
whole company. D, who up until now has held a very 
low profile, suddenly comes into his own. As his 
position deals with quality and safety he is the member 
of the group who works across most of the organisation. 
He is now able to engage his experience as questions are 
raised. 

At the end of the two hour session, about two thirds of 
the whiteboard wall is covered with questions and 
comments. As one in the group wrote in his reflection: 
“The question generation process was an interesting 
one. I believe this was the point where the team really 
saw the purpose in what we were doing. Having little 
experience with this technique we discovered that 
generating associations and links was an extremely 
valuable exercise; not only on a project level, but also 
on a team level. We were doing something together and 
generating value. This was very motivating.” At the end 
of session the same person said: “I am on to something, 
but I’m not quite sure what.” His later written reflection 
was: “We had not yet fully articulated our main problem 
statement, but subconsciously I knew that we had 
captured something within the cloud of material.” 

ANALYSIS 
I have indicated my wish to focus on the emergent, 
temporal, performative and improvised unfolding of the 
goings on of the case described above. As such this will 
be the principal focus of the analysis.  

If there is a common denominator to emerge from the 
two sessions with group G, it is, for both the group and 
I, a question of “how to imagine beyond what we 
know?” We were all five of us continually brought into 
situations, albeit briefly at times, where we were 
improvising with flows, intensities and resonances 
(Gatewood 1985) that were new to us. This analysis will 
attempt to identify and describe how they unfolded from 
moment to moment. I will also try to indicate how a will 
to fix and hold onto the known influenced us when we, 
in one way or another, attempted to resist improvisation 
and risk taking thus creating tensions in the flow. 

REVEALING THE PATTERNS THAT CONNECT  
By listening to what the group was saying about their 
post-its on the wall and probably more importantly how 
they were describing them, I got the clear impression 
they were struggling to find the connections that could 
reach across their material. Again, it was the 
insufficiency of their material, even though they had 
produced more that helped me make my next move.  

My dilemma was how to encourage the group to leave 
their safe ground and move into unknown territory. By 
voicing and sharing my dilemma with them, by 
engaging them in the discussion around the concept of 
creating new relationships in their material, I realise 
now I was doing two things. Firstly, I was using the 
discussion around my dilemma, which was also theirs, 
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simply to keep the conversation going. I needed to also 
create new links to what and how they were saying 
things. So, as we continued the conversation, I was 
sensing on my feet, as it were, waiting for the hints and 
suggestions that made enough sense for me to make a 
move.  

As with the session at the first meeting this process of 
waiting and listening seems to be necessary for me to 
weave together hints and clues into a cue that is strong 
enough for me to act on. So in that sense I deliberately 
allow the situation to hang in order to harvest 
indications, hints and clues from the flow around me in 
order to construct sufficient insight that can amount to a 
cue. I almost wrote “sufficient understanding,” but the 
knowing that emerges in this cueing process is hardly 
structured or articulate enough to warrant the word 
understanding. I think if someone were to stop me and 
ask what I had registered in the moment, I’d have 
difficulty expressing it. It more often takes on the 
character of images and associations that emerge or 
almost spring up.  

Two points are worth noting here. When I let a situation 
or series of moments hang I am not actively seeking its 
resolution by trying to over notice. I am content to allow 
the ambiguity and complexity of the situation to grow, 
as I know from experience that it is in the micro 
complexity of a series of moments that I will be able to 
identify the new relationships, the threads that I can 
weave into a cue that makes sense and on which I can 
act. I deliberately wait until this happens. I rarely try to 
rush it, which can at times confuse those I am working 
with, as it can seem that I am not responding to their 
gestures. The other point that is important to emphasise 
is that in this process I do not feel I am outside the flow 
as a listener or spectator. This is not the case. It is 
exactly because one is in the flow of an unfolding 
situation with others that the cueing process can occur. 
A metaphor that I feel describes this well is how, as a 
stream flows past, one can see small eddies that circle 
on its surface at a slower pace than the main stream, but 
flowing with it. Eddies that are thrown up from 
undercurrents set up in the flow. I feel that when I am in 
this cueing process, I am both in the surface of the flow, 
doing things with the others, attending to the reflections 
on the surface, whilst at the same time, as I flow with 
and sense the undercurrents under the surface, I am able 
to catch the hints and clues that emerge from the 
undercurrent as they rise to the surface as eddies in the 
stream. I wait until enough of these have risen to the 
surface to give me sufficient insight on which I can act. 

Another, less metaphorical way of describing this is that 
I was engaged in an attuned perception of the specifics 
of how the group and I were performing in the moment 
to moment unfolding of a local present with the task at 
hand, and on a broader, more general level I was 
engaged in an appreciative awareness of the situation as 
a whole, in order to identify, judge and weave together 
the hints and clues that were emerging from our relating 
into cues as to how to move the process forward. 

Attuned perception and appreciative awareness are in 
constant transaction with each other, the one effecting 
the other, a shifting back and forth between the figure, 
attuned perception, and ground, appreciative awareness. 
Standing there, waiting to act, the first cue to emerge 
came from my work with students. I suggested to the 
group that they choose two post-its from the wall and 
use these seemingly disparate parts to imagine with. I 
know the power of this process, so I was caught 
unawares by the group’s guarded choice of post-its. 

On reflection it is quite understandable that they were 
unwilling to be confronted with two post-its they might 
risk not being able to make sense of and maybe lose 
face in the process. I had also failed to show them how 
to do this, how to use the process to generate a question. 
It also seemed as if they were unable to relinquish the 
hold the known had on them to reach for what they 
didn’t know. It was clear they had forgotten how they 
achieved this at the last meeting. But then how could 
they? It has taken me until now, as I write this analysis, 
to see how that process actually worked, how the 
potential that arose in the discussion was leveraged. 
Luckily the group also recognised the limited effect of 
their efforts at this stage.  

I have difficulty accounting for my next move. Why ask 
them to identify something they felt as significant from 
the last meeting? They identified the exchange between 
L and N, their question, “Who do I and who can I share 
my knowledge with?” and the question I wrote as a 
header on the whiteboard: “How can knowledge sharing 
expand and influence our development process?” 

I can see now that I was asking them to identify 
something of value from the last meeting. I was asking 
them to look back, re-imagine and re-identify with the 
situation where something new arose that made sense to 
them. But I am unsure how the idea for my move arose. 
Maybe as I’ve indicated, I was trying to catch hints and 
suggestions from what the group was doing even though 
it wasn’t working out that well for them. Maybe I felt 
their discomfort, the tension in the flow. I was certainly 
worried at the time that the process was stalling. Maybe 
my sensing, the knowing that emerged, was on the lines 
of: don’t keep people in an insecure situation for too 
long, give them something to motivate them again. 
Nevertheless, our interactions together enabled the idea 
of identifying something of value from the first meeting 
and then finding a post-it in the present situation that 
reflected that value to emerge. The post-it “Who are the 
right stakeholders?” became the key that unlocked the 
process. 

For the next process to proceed I was well aware that I 
had to provoke the group into making the leap into the 
unknown. I had prepared my strategy, but it demanded I 
could respond to what the group remembered from the 
last meeting as of value. I could not know what they 
would come up with or indeed what post-it they would 
find in the present situation to match it. Nor did I know, 
until I had those two pieces, what I would do next. This 
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degree of improvisation with others comes from 
experience. As much as it is a surrendering to the 
situation as it emerges (Barrett 2000), it is also a process 
that rests in the assurance that something will reveal 
itself, something I can work with. It is not an individual 
improvisation, but an improvising with the situation as a 
whole and with what is continually emerging from that 
situation, including those involved. Improvisation is, as 
Elizabeth Hallam and Tim Ingold (2007: 12) describe: 
“the way we work... Life... is a movement through a 
world that is crescent. To keep on going it has to be 
open and responsive to continually changing 
environmental conditions... Fluent response calls for a 
degree of precision in the coordination of perception 
and action that can only be achieved through practice.”  

In the crescent moment just before the group both 
identify a value from the last meeting and identify 
another from the present situation when they choose 
their “Who are the right stakeholders? post-it, my 
surrendering to the situation is different to the incident 
in the first meeting. There I had little to go on, I was 
hesitant, doubtful even. In this second meeting however, 
I was quite at ease I recall, assured in the fact that “no I 
didn’t know what was about to happen, but felt I would 
know how to act once the situation revealed itself,” as 
was the case.  

What followed was quite remarkable for all of us. The 
provocation on my part was to ask the group to imagine 
how two unrelated aspects of their company could work 
together. In other words, I was asking them to make 
sense of what for them was non-sense by imagining 
how it could make sense. The word “could” is key here; 
it projects and operationalises into the future. The group 
could project two known parts e.g. pulsating flow and 
mixing ration or opening time and cost savings into the 
unknown and imagine them together. The other move, I 
realise now, that was key, was my use of the word 
“effect” in the sentence “How does identifying the right 
stakeholders and knowledge sharing effect the quality of 
pulsating flow and mixing ratio?” The word effect both 
operationalises the post-it collision and contextualises it 
in relation to “stakeholders” and “knowledge sharing.”  

In other words the projection into the unknown is now 
qualified. It can become a place in imagination rather 
than being anywhere. It gives the four in the group 
somewhere to go in their imagination in order to do, in 
relation to stakeholders and knowledge sharing. By 
introducing a fictional dimension to the process, a 
worldview is opened up that they don’t know and don’t 
immediately have the answer to. On a relational level, 
we are all brought into an arena where it was legitimate 
to play around with non-sense and see if it could make 
sense. In this kind of sandpit, the risk of losing face was 
minimal. All are very equal in their efforts to engage 
and play along, which they do with an unbounded 
enthusiasm. It was an exhilarating process for all of us. 
The tension in the flow was released. 

One can also say that during the post-it collision and 
question generation process, group G were expanding 
their known material by “probing and forging 
connections in the unknown” (Ochs & Capps 1996), 
through the co-construction of narratives with their 
post-it scenarios and rich discussions in order to 
imagine possibilities until they made sense as questions. 
These in turn became an articulated gathering of 
potential material that could inform their task. The 
questions we wrote on the wall can be thought of as 
waymarkers set down in the space of their inquiry as 
indicators that hold transient meanings as a “this is what 
we know for now” (Heape 2007: 208). The structuring 
and restructuring of which occurred after the session 
described here, where they literally cut up and 
rearranged their questions to reveal the latent patterns 
that could connect. This sense of what “we know for 
now,” is articulated almost verbatim at the close of the 
session by one of the participants when he said: “I am 
on to something but I’m not quite sure what.” His later 
written reflection was: “We had not yet fully articulated 
our main problem statement, but subconsciously I knew 
that we had captured something within the cloud of 
material.” 

The interesting aspect of this is to see how this person, 
and I would suggest the group as a whole, had shifted 
from their desire to want to know it all before making a 
move, to a position where they were able to rest in the 
understanding that the something they had glimpsed in 
their inquiry was enough for them to act on and move 
forward with. In a sense they had agreed that to not 
know it all, to work with a degree of ambiguity, was 
acceptable. 

On reflection, I am sure that one of the reasons this last 
process of the second meeting was so successful for us, 
both as regards the relating and the shaping of the 
inquiry, was that briefly the group experienced an 
improvising where, although they were working with 
risk, they could rest assured that even though they didn’t 
know what was going to emerge from one moment to 
the next, they would be able to work with what arose. I 
am sure it was because the base material they were 
working with, the post-its they had generated from the 
knowledge of and experience in their company, they did 
know a lot about and were very familiar with, which 
meant they could improvise with the imagined scenarios 
that the post-it collisions created. They had two parts 
that were recognisable in the unfamiliar terrain of an 
imaginary scenario to which they could orient 
themselves as they explored the unknown. Again, an 
instance of enabling a projection into the unknown or 
somewhere they didn’t know, but with threads of 
understanding reaching back to what they did know. A 
lifeline, if you will, they could hold onto as they 
explored the unknown. I can’t think of a better phrase 
that sums this process up than how one in the group 
expressed it in his reflection: "We were doing 
something together and generating value. This was very 
motivating.” 
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CONCLUSION 
This paper seeks to explore and articulate design and 
innovation practice, as the moment to moment, 
improvised and temporal unfolding of an inquiry. A 
participatory inquiry that interweaves the Knowing, 
Doing, Making and Relating of those involved, and 
leverages the participatory nature of communicative 
interaction between people.  

Despite the fact that this case study only represents a 
fraction of what occurred over the course of three 
months, and reflects for the most the voice of one 
person as designer, design researcher and organiser of 
the innovation course, it does however present the 
possibility of seeing and understanding how a group of 
people get things done in an environment that is 
essentially engineering, science and business oriented. 
The case study revealed that two of the most basic 
elements involved are those of gesture and response 
(Mead 1934), and shaping and relating, or how the 
ongoing inquiry is shaped by gesture and response, the 
relating, and vice versa, where the potential for 
variations of interpretation (Stacey, Griffin & Shaw 
2000: 3) and transformation lies in the tensions 
engendered between the positioning of those involved. 
It also became clear that the knowing, doing and making 
of those involved are constituent parts or expressions of 
the relating. 

The notion of flowing from moment to moment or from 
gesture to response is often referred to in this text. 
However, a danger is that this can allude to a linear 
unfolding. There was more going on, as those involved 
were also attending to the dynamic contingency of the 
situation they were in. At any given moment in the 
situation we were in and as bodies in a spatial 
relationship that was continually shifting and changing, 
there was a multitudinous array of gesturing and 
responding going on at the same time. An interruption, a 
stopping, a trailing off or the completion by another of 
what one participant had started was an interweaving of 
gesture and response as we introduced and changed our 
interpretations and understanding of what the task 
entailed or could develop into, and as we shifted our 
physical positioning in relation to one another, the 
whiteboard, the post-its and the furniture. There was 
much gesturing and responding that was half articulated, 
half gestured in the full sense of the word. Nods, smiles, 
hand movements, shrugs, were also part of the array of 
gesturing and responding that was occurring at the same 
time. Gesturing could trail off or stop abruptly, or a 
responding didn’t become part of the flow as opposed to 
that which did. In other words there were different 
layerings of intensity and significance that arose 
between the participants and different layerings of 
dwindling significance that faded away. We were five 
people conducting our inquiry all gesturing and 
responding variously at any given moment. For some, 
something was relevant, for others not so. For some, 
something of significance manifested itself across the 
space of gesturing and responding as emergent parts that 

were gradually woven together into something that 
made sense for now as new clusters of meaning that 
could just as easily crumble and fade as they were 
challenged by new understanding or questioning that 
emerged.  

In other words "arcs of presentness" (Stacey, Griffin and 
Shaw 2000) were continually emerging, overlapping, 
fading and growing as their resonance, intensity and 
meaning dissipated, hovered and influenced other 
specious presents in their emerging. I would like to 
suggest that this experience of meaning and presentness 
was happening at different moments according to who 
was noticing what or who was responding to what. I 
think it is an illusion to think we were all noticing the 
same at the same time. This could be taken to mean that 
the temporal structure of any one moment in the flow of 
events, its presentness, adopts a structure that is less 
time oriented, as in from one second to the next, but 
more noticing oriented. When was something noticed or 
not, attended to or answered to? That instead of thinking 
of gesture and response as one of going from moment to 
moment in a linear fashion, it is going from node to 
node of meaning making or non meaning making across 
the space of an inquiry according to the contingency of 
that inquiry at any given moment. The process of 
meaning making, its thematic patterning arose from the 
identification of new relationships between the parts. 
Parts that did not necessarily have a relationship to what 
just happened or what came next, but to something that 
could be elsewhere in the temporal spatiality of process.  

To expand the visual imagery of Jeanne Bamberger’s 
(1991) metaphor of participants’ verbal reflections criss-
crossing and influencing each other as the rippling 
reflections of light on water, I see the space of any 
moment of inquiry as an array of gesture and response 
continually emerging, interweaving, shifting, dissipating 
to emerge anew. As an array of light flickering on 
water, constantly shifting as eddies of cues, hints and 
nodes of meaning well up from the undercurrents of 
sense making and interacting, the sway and swell of 
knowing, doing, making and relating. A shifting that 
ripples through with "one person’s description, view, 
insight transforming as it bounces off the meanings held 
by others as the transforming reflections of shapes in 
moving water" (ibid: 45).  

Meaning emerged in the inquiry as cues, hints and 
nodes that were gradually woven together into 
something that made sense. The learning that drove the 
inquiry and shaped the relating, and vice versa, was 
being gleaned across the space of gesture, response and 
time. Or to use my own image, numerous eddies were 
welling to the surface thrown up by the undercurrents of 
the gesturing and responding across the space of time. 
Eddies that had more or less significance at various 
times for those involved. Past moments were drawn 
back and responded to, others were anticipated both in 
relation to the here and now or to what might have 
happened some minutes or seconds ago. 
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The aim of this paper was to explore how one can 
identify and describe the moment to moment unfolding, 
and emergent shifts of new meaning in design and 
innovation practice in terms that lie close to that 
practice, rather than as an idealised, generalised or 
abbreviated account. Considering the case study 
described in this paper, it’s worth posing the question: Is 
the process primarily about thinking? On the other hand 
is it only about embodied knowing, doing, making and 
relating? Where does imagination or knowing sit; in the 
mind, the body, in between or simultaneously in all 
three? It really doesn’t make sense to distinguish 
between mind and body nor does it make sense to use a 
term such as design thinking to describe a process, the 
complexity of which reaches far beyond the cognitive! 
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ABSTRACT 

In response to the growing complexity of design 

projects, for example in digital strategy situations, 

designers work increasingly in teams. In the context 

of collaborative design, this paper asks how design 

activities are shared among team members who 

drawn on various expertise. We report on a 24-hour 

work marathon in which 25 members of a design 

agency developed a Web design for a local non-

profit association. The team adopted a work process 

based on Agile programming ideals that was new to 

them. This organizational innovation caused some 

confusion. We highlight two points produced by this 

novelty, and time pressures. Firstly, participants 

discussed the process or how to go about things 

throughout the duration of activity; secondly, the 

idea generation process did not precede discussion 

of how to do things, but seemed to follow it. 

Although they were made in an exceptional 

situation, these two observations suggest a need to 

reconsider collaboration challenges in 

interdisciplinary design teams and to examine 

whether design models developed for individual 

designers adequately represent the collaborative 

design process.  

 
INTRODUCTION AND CONTEXT 
In this presentation, we ask how the design “role” might 
be distributed among professionals. We report on the 
interactions between members of an interdisciplinary 
team who worked collaboratively to design and produce a 
website using an interdisciplinary, iterative and integrated 
approach. Specifically, a digital communications design 
agency organised a 24-hour work marathon to develop a 
digital strategy for a local non-profit association. Twenty-
five employees and two organisation representatives 
participated. Two days before starting the 24-hour design 
project marathon, two marketing mangers and a designer 
of the Agency met for two hours to define the strategy of 
the project and the interdisciplinary collaboration.  

The work marathon, the first of its kind for the Agency, 
was also viewed as an opportunity to experiment with a 
more supple and interactive work process than its usual 
cascade or sequential development approach. The 
Agency integrated a number of principles of the Agile 
approach to software development, dividing the 24-hour 
activity into short, iterative cycles (sprints). This 
organisational innovation, which places an accent on 
communication between team members throughout the 
process and continued contact with the client, is in 
keeping with the Agency’s focus on collaboration.  

LITERATURE AND THEORY 
One key facet of design projects is their indeterminate 
nature (Rittel and Webber 1984, Schön 1985): even at the 
framing stage, they are typically characterized by a 
continual back and forth between the project’s initial 
needs and goals, clarification of intentions, and 
crystallization of main ideas. The traditional role of the 
designer during framing and early development includes 
being “preoccupied with research, relating to customers, 
clients and users of the design product, and searching for 
understanding of the context in which they operate, their 
needs and their responses to the design idea” (Press and 
Cooper 2003, p135). Later in the process, in the early 
development design stage, designers search for 
understanding and knowledge of various technological 

192



2       Participatory Innovation Conference 2015, The Hague, The Netherlands    http://sites.thehagueuniversity.com/pinc2015/home 

and socio-economical aspects involved in developing 
products, processes or information technology. 

COLLABORATION 
In response to the growing complexity of design projects, 
for example in Web design situations, designers need to 
work in teams including a variety of expertise. These 
design situations are viewed as collaborative social 
processes (Bucciarelli 1988, Cross 1984, Valkenburg 
1998). Collaborative design refers to activities that lead 
to framing and reframing criteria of a project, and lead 
the team to develop innovative solutions using an 
interdisciplinary and iterative approach (Valkenburg and 
Dorst 1998, Kleinsmann and Valkenburg 2008). For 
Kvan (2000, p410): “Design collaboration requires a 
higher sense of working together in order to achieve a 
holistic creative result. It is a far more demanding 
activity, more difficult to establish and sustain, than 
simply completing a project as a team”.  

CASCADE AND AGILE APPROACHES 
Cascade (or Waterfall) and Agile are the two approaches 
used regularly in software development. Cascade is based 
on a sequence of steps: requirements definition, solution 
building, testing and deployment. Once requirements are 
agreed upon and laid out, the information architecture 
and technical infrastructure are defined. During the next 
phase, codes are developed until the specific goals are 
reached. The client may participate in the testing phase, 
that may include many cycles. The entire process is 
documented. The success of a project relies on knowing 
all of the requirements before development begins and 
changes required during the development lifecycle are 
problematic. In contrast, Agile development is 
incremental and iterative. Clients are involved throughout 
the process and changes in plan are more easily 
integrated, as requirements and solutions evolve together. 
In Agile development, the process is divided into smaller 
cycles (sprints, also called increments), punctuated by 
meetings called scrums. Each sprint touches on each of 
the phases of development, the idea being successive 
approximations until the end is reached. The Agile 
Manifesto highlights the following four major points: (1) 
early customer involvement; (2) iterative development; 
(3) self-organizing teams; and 4) adaptation to change 
(Leau and al., 2012, Beck and al. 2001). 

DATA AND METHODS 
We were present at the preparatory meeting, throughout 
the 24 hours of the marathon, and at the final assessment 
meeting. The entire process was documented using audio 
and video recordings, photos, and observational notes. 
The audio recordings were transcribed and the agency 
supplied us with the design brief. We coded nearly 10 
hours of transcription to identify various design actions as 
they occurred during the meetings and the marathon, 
using a categorization of “designerly actions” typically 
associated with the design role.  

Our coding scheme was developed as a composite of 
activities found in both theoretical (Archer, Zeisel, Cross, 
Buchanan) and more applied (Sun Sigma Framework, 

Garrett) models of the design process. First, we examined 
each model individually. We then prepared a table with 
one column for each model. This enabled us to identify 
actions that appear transversally across models. In order 
to ensure that our categories were appropriate to the 
domain, Web design, we also examined the Extreme 
Programming (XP) Process model (Wells, 2000). From 
this, and with an intuitive understanding of our corpus, 
we identified a preliminary list of actions that include 
items such as “propose an idea”, “clarify a concept”, 
“prioritize”, or “present an overall vision”. Using a 
performative frame, it was important for us to remain 
anchored to the actions as they occurred.  

Four team members first coded one transcription (about 
90 minutes). We then met to compare our coding and 
interpretations and to further refine our categories. We 
subsequently prepared a “codebook” with twelve revised 
actions, a description of what should be coded under each 
category and an example of each from our corpus. We 
thus ensured collective understanding and precision of 
coding, although no formal measures of inter-coder 
reliability were made. Basing ourselves on the spoken 
word had one shortcoming, however: drawings, gestures 
and so on are not visible in transcriptions. Consequently, 
we also drew on observational notes and photographs 
taken during the marathon. 

With our coded designerly actions as a guide, we 
conducted collaborative analysis sessions, in the tradition 
of grounded theory (Glaser and Strauss, 1967). Our 
analytic method consisted of continually going back and 
forth between our research question and our corpus. 
Morse (1994) describes this oscillation between the 
conceptual and the concrete in terms of four decisive 
cognitive moments: understanding, reducing, abstracting 
and recontextualizing.    

RESULTS 
Our analysis suggests that individuals with an official 
design role during the marathon were not the only ones to 
perform designerly actions, or even the most active in this 
regard. On the contrary, multiple actors performed 
design, often in close collaboration with one another.  

From the outset, the group was divided into three smaller 
groups: developers, information architecture and visual 
identity and strategy. These groups’ membership was to 
some extent recomposed as the activity progressed. For 
instance, at the first scrum two hours later, the project 
lead addressed six groups with questions as to their 
progress: (1) Home page structure, navigation and main 
zones of promotion, communication and projects; (2) 
Brand book; (3) Structure of the content, including 
backend development and templates; (4) Promotion and 
availability of sources for funding the organization; (5) 
Development and web architecture; (6) Writing content 
for the site.   

During the initial work sessions, participants in the 
design and strategy group collectively created/interpreted 
the brief that was not explicit, and set out to translate it 
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into concrete form. The two people who had more 
knowledge of the client organization were sometimes 
called upon to clarify and provide background 
knowledge. This activity was led informally by the 
marketing expert, (LI), who assumed responsibility for 
the content, and was characterized by a great deal of 
exchange, responsiveness and idea generation. Our 
coding indicates that there was often a back and forth 
between proposing means for action and proposing 
content-related ideas. What is more, the means seem to 
drive the ideas. In other words, there was not a great deal 
of idea generation without consideration for “how will we 
do it?” For example, in Transcript 1 the discussion is 
guided by considerations of what photos are available, 
and how easy it will be to integrate them. Discussion of 
what the photos should illustrate and how comes later. 
The same pattern is repeated five minutes later when they 
discuss another section of the Webpage. 

NA: Pour l’instant on a des photos du Château, alors c’est 
photo [?], avec un texte descriptif de c’est quoi un 
plateau de travail. Puis c’est quoi l’avantage, c’est quoi 
l’objectif ; t’as comme, ton texte est appuyé par les 
photos, puis en dessous on peut faire « témoignages ». 
[…] Alors on peut avoir comme un, une photo au lieu 
d’avoir une sélection de photos.  
So for now we have pictures of the [workplace name], 
so we’ll put a photo, with a text describing what a 
protected workplace is. And the advantage, the 
objective; the text is supported by photos, and below we 
can put “testimonials” […]So we’ll have one picture 
instead of a series of pictures.  

AL: Yeah, and nothing stops you from putting a picture like 
this but you know, in this space, you could put a picture 
there, you could put a picture there, ça va être 
vraiment super simple à utiliser.  
It will be really simple to use. 

NA: I would use this picture [he’s adorable]. [...] When 
they’re smiling, I guess they’re serious, but like, my 
favorite... 

AL: Keep those, because this, « plateaux » is gonna have this 
too right ?   

Transcript 1: Text showing primacy of the means over ideas 

As we expected, the periodic scrum meetings during 
which the entire team came together for 10-15 minutes 
were characterized by prioritizing, and assigning roles for 
the next work period (sprint). The most active people 
during the scrums were the project lead and the project 
manager, but the tone of the scrums was collaborative. 

During the sprints, the different groups worked largely 
independently. The development team was in a position 
of execution and did not make design decisions. The 
project lead and the project manager moved from group 
to group, ensuring some coordination, but the groups 
were by and large unaware of their interdependencies. In 
Transcript 2 the project manager (AL) tries to link 
different teams:  

AL: So your favorite picture of that, talk with SI [the art 
director], so I would talk to SI right away. Because, 
show him the picture right away and see if he could 
do something with that. 

Transcript 2: Text illustrating time constraints and interdependencies 

This segmented work process produced some problems 
when it came to assembling the pieces, particularly in a 
context characterized by tight time constraints. The 
discussion in Transcript 3 emphasizes simplicity and the 
need for coordination, while Transcript 4 highlights 
pressures to produce concrete results:  

LI: Because we just want to make sure that we’re keeping 
it simple for the devs. 

JF: [...] il faut que j’ailles vous voir pour ce que vous avez 
de besoin concrètement comme information pour 
pouvoir créer des templates puis on va travailler avec 
les intégrateurs aussi parce que là il faut s’organiser 
pour que ca sync. I need to meet with you to see what 
kind of information you really need in order to be able 
to create the templates, and we’re going to work using 
integrators too, because we have to organize to 
synchronize everything. 

Transcript 3: Text insisting on simplicity and coordination 

JF: Puis au pire, on corrigera un peu plus tard. Parce qu’il 
faut, il faut commencer à avoir du stock. Moi je veux 
aller sur le URL je veux voir du stock là.  
So if necessary we can always correct it later. Because 
we need to get things online. I want to go to the URL 
and I want to see content there.  

AL: deuxième truc, c’est les wire frames alors on a besoin 
des wire frames pour commencer à avancer : un pour 
comprendre les templates qu’il nous faut, deux, pour le 
design.  
The second thing is the wireframes. We need the 
wireframes in order to advance : first to understand 
what templates we need, second for the design. 

Transcript 4: Text describing iterative process 

As the activity progressed, the various teams moved from 
ideation to execution, but this was not a unidirectional 
process. We expected that the activity would have 
iterations and feedback loops, since the Agile process that 
served as a guide is based on iterative and incremental 
development (Transcript 4). However, we were surprised 
to find a great deal of discussion of the process 
throughout most of the 24 hours. For example, six hours 
into the marathon after work had begun there seems to 
have been a major step back and a great deal of 
discussion about how they would organize themselves. 
After 12 hours of work, they went back on a major 
decision that had guided the site’s visual identity: “So 
we’ll have one picture instead of a series of pictures” 
(Transcript 1), and returned to the original idea of a 
carrousel of images. 

DISCUSSION 
Overall, the design process was characterized by great 
flexibility and no small measure or confusion. The 
process as it emerged during the marathon does not 
closely follow established design models (Cross, Garrett, 
Sun Sigma Framework, etc.). It is, more mixed up, less 
orderly. Furthermore, actions typically associated with 
designers were made by many participants, in a highly 
interactive way. Even if they were working in subgroups, 
the participants were interdependent. This led to some 
challenges, particularly since the team was experimenting 
with the Agile process largely unfamiliar to them. We 
want to discuss two things that particularly surprised us 

194



4       Participatory Innovation Conference 2015, The Hague, The Netherlands    http://sites.thehagueuniversity.com/pinc2015/home 

during the marathon, and propose plausible explanations 
for each. Firstly, why so much discussion of process? 
Secondly, how can we explain the pairing of 
process/means discussion and product/content idea 
generation? 

PROCESS DISCUSSIONS 
Throughout the marathon, with the possible exception of 
the last four or five hours, participants were talking about 
how to do things, about their process. It is as though they 
could not just get on with doing their work, but need to 
continually re-evaluate what it is they were doing. This is 
undoubtedly due, at least in part, to the necessity of 
coordinating with others in collaborative activity. In an 
interdependent activity, how you can plan your work 
depends on being able to adjust to constraints that come 
from outside, including from the work of others. In 
addition, the Agile method was a departure from the 
teams’ usual way of working, so a certain number of 
interrogations were to be expected. Furthermore, the 
marathon was presented to the employees as an 
experiment. The participants were thus invested in 
collaboration, all the more so since producing a good 
design had no actual consequences for them: it was not a 
paid contract and the client would be happy with 
whatever was offered. We did not hear much reflexive 
conversation during the marathon, but in the team 
assessment meeting several days later participants had 
many comments on role assignment, coordination 
processes and the interplay of stakeholders. While the 
opportunity to work interdisciplinarily was appreciated 
and the team had learned about others’ specialties, they 
expressed a need to better define roles, tasks and 
priorities and to communicate with each other, 
particularly with IT.  

THINKING ABOUT HOW TO DO IT PRECEDES WHAT  
TO DO   
The marathon was an exceptional situation in another 
respect. The Agency set itself the challenge of producing 
a working Website and associated deliverables in 24 
hours. Time constraints were a major consideration from 
the outset. Our transcriptions are full of references to 
time, to the need to keep it simple, to produce something 
functional. Contrary to what most design models suggest, 
idea generation and problem setting was not an initial 
phase. It was always associated with, and even preceded 
by, thinking about how to do it. Although ideas flew 
freely, they were always accompanied by considerations 
of feasibility. These considerations did not manifest as 
questions from others, but were brought up by those who 
expressed them – a sort of simultaneous auto-evaluation 
of the ideas as they were voiced, not unlike self-
censorship. Thus, the solutions proposed and eventually 
implemented were all variations of things various team 
members had done before, that they felt they could 
control and whose difficulty and time expenditure they 
could evaluate; there were no surprises, despite the 
Agency’s reputation for innovativeness.  

Following Kvan’s (2000) definition of collaborative 
design, our analysis suggests that time constraints add 
another level of complexity to the design process. The 

participants, having strict deadlines, needed to adapt their 
work to other teams. At the scrum meeting about five 
hours into the process (Transcript 5), the project lead (JF) 
says to the entire team:  

JF: [...] parce que pour que ça aille vite il ne faut pas 
tergiverser, il faut prendre des décisions, même si ce 
n’est pas nécessairement la bonne décision, il faut 
prendre des décisions.  
Because if we’re going to move ahead quickly, we can’t 
hesitate. We have to make decisions, even if it’s not 
necessarily a good decision, we have to make decisions. 

Transcript 5: Text describing pressure to act quickly 

This pressure to act is well documented in the 
management literature (Weick 2001, Hernes 2014). In 
situations of uncertainty, managers often choose to do 
something and then evaluate the consequences and adjust 
from there rather than suffer from “analysis paralysis.”  

Our observations are limited by the specificity of the 
situation we observed and its exceptional nature. 
However, they do point to directions for further 
exploration. Our results suggest a need to seriously 
explore collaboration challenges and the roles of the 
designer in Web design teams. The widespread 
integration of non-designers in collaborative design also 
has major implications for the management of the 
collaborative design process. How might models of 
collaborative design be compared with or differentiated 
from models of design done individually, given the 
increased need to specify and negotiate among diverse 
participants in situations of interdependence? 
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ABSTRACT 

The importance of stakeholder involvement in the 

innovation process has been widely addressed in 

research fields such as participatory design, co-

design, and participatory innovation. This paper 

presents a case study of involving various 

stakeholders in the development of a service 

application. By looking back at the evolving of the 

concept, this paper summarizes 6 key contributions 

of stakeholders: state problem background, define 

requirements, provide contents, enhance the mental 

model, improve feasibility and resolve conflicts. It 

contributes to the field of participatory innovation 

by reporting on the diversity and different 

perspectives going into the design, which in turn 

enhances the understanding of the values of 

participatory approach in industry.  

INTRODUCTION 
Participatory approaches to design are characterized by 
the continuous involvement of relevant stakeholders, in 
order to develop functionally friendly and 
democratically accepted products or services. However, 
in industrial companies that operate on a global market 
with a business-to-business structure, the design of IT 
services can involve diverse stakeholders from multiple 
backgrounds. Participatory approaches have to meet the 
organizational challenge to find consensus across 
stakeholders in a design process. 

The case study presented in this paper concerns the 
participatory development of a service application for 
an internationally operating Danish industrial company 
with a typical business-to-business structure. This 
application aimed at supporting end users with frequent 
asked technical issues occurred on site that would 
typically be called to solve, in order to reduce the 
pressure at a hotline. 

In the development of this application, stakeholders 
such as service engineers, sales companies, product 
managers, global service and end-users were involved in 
over 38 workshops. For this paper we’ll look at details 
of the contributions of core stakeholders at particular 
times, and how these contributions influenced the 
creation of the envisioned application.  

LITERATURE AND THEORY 
It has been advocated by various researchers from 
participatory design (Ehn & Kyng, 1987), participatory 
innovation (Buur & Matthews, 2008) and co-design 
(Sander & Stapper, 2008) to bring multiple stakeholders 
into innovation the process.  

Participatory design is defined by Muller as “a set of 
theories, practices, and studies related to end-users as 
full participants in activities leading to software and 
hardware computer products and computer-based 
activities” (2003). It has its roots in bringing democracy 
to work and therefore started its practice aiming at 
getting the workers’ needs heard in system design (eg. 
Sandberg, 1979; Kyng &Mathiassen, 1982 and Nygaard, 
1979). But modern PD theory has become a more open-
minded area emphasizing involvement of multiple 
stakeholders from various disciplines. It is very 
important to address “many-voiced nature of design” 
(Bødker & Buur, 2002), the complexity of human 
requirements and workplace democracy (Muller, 2003) 
as reported in various cases (e.g., Kensing et al., 1998; 
Korpela et al., 1998; Gärtner, 1998). One of the most 
important activities for researchers in PD is developing 
tools and techniques to enable the connection of 
“current and future work practices with envisioned new 
technologies” (Kensing & Blomberg, 1998).  
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Co-design, claimed to draw its roots from participatory 
design, is a very broad term that can be roughly referred 
to “the creativity of designers and people not trained in 
design working together in the design development 
process” (Sander & Stapper, 2008). It arose to face the 
new “network innovation” and researchers have 
reported numerous cases to use co-design approaches to 
drive innovation projects with stakeholders (Albinsson 
& Forsgren, 2007).  

Participatory innovation, developed by Buur and 
Matthews (2008), is an expansion of current user-driven 
innovation theories. In addition to participatory design, 
it also emphasizes the business value and constraints in 
applying design methods. It looks at the organizational 
background behind the projects and discusses the way to 
include business into consideration. 

DATA AND METHODS 

THE CASE  
The project is about developing a smartphone 
application to reduce hotline pressure for an 
international product company and it was proposed by a 
local sales manager. The company sells its products 
through global sales and service organizations, which 
are present in more than 100 countries, and are 
supported by a large partner and distributor network. 

The concept of the application is: users can get basic 
instruction for their tasks, which were selected by 
customers and service staff, and request further support 
from the hotline through the application. The local 
service technicians will get the requests by email and 
handle them accordingly. In this way, the company can 
expect getting basic questions answered by this 
application and receiving more qualified requests, 
which recorded the steps of the users before the request 
and include detailed product data important for service. 

METHOD 
This paper uses the method of ethnographic study to 
collect data by observing workshops and project 
meetings of the product development process.  

38 co-design workshops were studied and documented 
with videos, photos and notes.  

RESULTS 
We found that the involvement of diverse stakeholders 
contributed to this project with their specific knowledge 
and perspective.  

Commonly, stakeholders in large companies hold very 
specialized knowledge while a digital product might 
cover a wide collection of information. Fig 1 shows a 
brief picture of how the concepts evolved with the 
stakeholder involvement. The bubbles in blue are the 
final functions while the ones in grey are the abandoned 
ones.  

As a result, 5 main functions i.e. instruction, service 
request, safety information, product library, barcode 
scanning are included in the final concept. In the 
following sections, I will talk about how each function 
was formulated with stakeholders’ involvement. 

INSTRUCTION 
This function is about providing all the basic 
instructions regarding important and common tasks on 
hand for users to check. 

Hotline and service staff from sales companies offered 
the frequently asked questions and prioritized the 
materials. Application engineers, who are experts in 
technical information verified the logics of the 
instructions and corrected some of our 
misunderstanding. Technical writers provided the right 
source for the information. And customers tested the 

Figure 1: Function summary of the service app 

Concept Result 
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prototype and identified the confusing words. 

SERVICE REQUEST 
       In the case that the problem cannot be solved by the 

instructions stored, users can compose service requests 
following a default template and send them to specific 
recipients through the app. 

Service staff from sales companies are the first-level 
hotline while the application engineers are also involved 
in hotline issues when the problem could not be simply 
solved. So they together composed the required items 
for users to request support.  

This function got more complicated with more sales 
companies involved. It was assumed that the service 
request should be sent to the local sales companies but 
apparently the email addresses were not available in all 
countries. What is more, some sales companies were 
worried it might ask for more human resources to 
handle the request. After negotiating with global service, 
who was responsible for the activities of sales 
companies, service request function was changed to a 
country-by-country solution.  

SAFETY INFORMATION 
       This function contains cautions and warnings about 

operating machines. 

It was proposed by the product managers from Germany 
to include safety information. All the technical literature 
must include safety information according to legal 
requirements and it was risky to just take some parts of 
the manuals without including the safety information. 
So safety information was included as suggested. 

PRODUCT LIBRARY 
       Users can store and manage their product information 

and filter instructions or request service based on each 
product. 

All the instructions and service request function are 
based on a specific product but require different level of 
details. Product library does not have direct business 
values so it was added to the picture until we got a deep 
understanding of the users’ work. Every user is dealing 
with a big number of machines in the factory and each 
service partner is also supporting many users. This 
makes the process of choosing a product and re-using 
the previous product information rather complicated. So 
we added the function of product library, which allows 
users to manage their product information. 

BARCODE SCANNING 
The function is to allow users to scan the barcode for 
service purpose. 

This function had a big change from retrieving 
information from barcodes to simply recording barcodes. 
From the user experience point of view, it was proposed 
in the beginning that use could get all the product 
specific information through barcode scanning. This 
idea arose the excitement of both designers and other 

business stakeholders. But diving into technical details, 
currently all the information was stored in internal 
systems, which made it a complex task to interrelate 
systems and at the same time it might bring security 
risks.  After re-considering the use cases, the concept 
was changed to scanning barcode and included it in the 
service request, which is exposed to internal service 
staff only. 

Besides the direct influences, the participation of users 
supported all the functions because they were the final 
deciders of whether or not the functions were valid. For 
example, some internal stakeholders questioned why 
users would take the time to compose a service request 
instead of calling hotline directly. An endless debate 
was much less effective than just talking to users. In this 
case, users told us that only very basic questions could 
be answered by phone directly while most of time they 
needed to write emails or follow up with emails. The 
service request function could work better than emails 
firstly because it offered guidance in filling the required 
information. This was particularly important for service 
partners who might leave the users’ site right after and 
could not add more product information anytime easily. 
Secondly, it allowed requesting support on-site easily. 
Emails were still mainly used on computers, which were 
normally left in office.  

HOW DO STAKEHOLDERS CONTRIBUTE TO 
THE DESIGN 
The concept was evolved through participant of 
stakeholders. Based on the result of the product talked 
about in the last section, I will discuss the values of 
stakeholder’s involvement perceived in this case study. 

STATE PROBLEM BACKGROUND 
The project started from an idea proposal by a local 
sales manager. The proposal offered rich background 
about the hotline staff overwhelmed by the repeated 
issues, which supported the goal setting of this project. 

DEFINE REQUIREMENTS 
       Target users, namely end users and sales companies, 

presented their requirements for the system - providing 
important instructions offline and supporting further 
service request.  

PROVIDE CONTENTS 
The knowledge experts, which in terms of this case are 
application engineers and technical writers, fulfilled the 
needs and built up the content of the concept. Compared 
with service engineers who are mainly dealing with 
inquiries on site, applications engineers with a broader 
view about machines and technical writers are involved 
as the official provider of the information. The 
involvement of the experts guaranteed the information 
to be accurate and up-to-date. 

ENHANCE THE MENTAL MODEL 
The stakeholders enhance the mental model by 
improving the logic and flow of the system. For 
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example, the function of product library came into the 
concept after we understood the challenges users are 
faced due to the big numbers of the machines. Similarly, 
various local sales companies explained the different 
ways of doing services in different countries, which 
changed the standard flow to send service request 
through emails.  

IMPROVE FEASIBILITY 
Feasibility is important for turning an idea into the real 
product. In this case, the involvement of system 
engineers made the concept of scanning barcode 
feasible by avoiding data exchange with internal 
systems. 

RESOLVE CONFLICTS 
Conflicts and dilemmas appear in different stages of the 
design and some stakeholders play key roles in the 
decision-making. 

The management team plays a key role in interpreting 
the information and making strategic decision. Taking 
the service request by email as an example, the manager 
of the global service had to decide whether to push the 
standard email services. As a result, a switch was added 
to the system to allow each country to decide whether or 
not users can send service request to them by email. 
This was because of the strategic planning and the 
respect to each local organization in a flat organization.   

Users were crucial in verifying the functionalities. As 
discussed in last section, when the function of service 
request by email was questioned, the users’ feedback 
solved the conflicts and saved the function. 

CONCLUSION AND LIMITATION 
This paper looks at a case study of developing a service 
application in a industrial company to demonstrate the 
values of various stakeholders to the development of a 
concept. It reported 6 key contributions of stakeholders: 
state problem background, define requirements, provide 
contents, enhance the mental model, improve feasibility 
and resolve conflicts. 

This paper contributes to the field of participatory 
innovation by demonstrating the values of diverse roles 
in the innovation process, which in turn enhances the 
understanding of the values for adopting participatory 
approach in industry. 

The project that this paper took place in a Danish 
company with a flat organization. This might influence 
the roles of stakeholders and their possible contribution.   
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ABSTRACT 
This paper develops the notion of a project war 

room as an innovation practice in companies. We 

argue that the consistent use of a project war room, 

in which customer and user research serves as a 

background for design work, improve the quality 

of product innovation. We describe our 

experiences from a project with four Danish 

medium-sized manufacturing companies aiming to 

become more competitive in the European export 

market. In the project, one challenge was how to 

convey results from customer interviews and user 

studies from the researcher team (which in all 

instances included a company manager) to the 

development team in each company. We chose to 

collaboratively build a ‘war room’ in each of the 

companies to make sense of research materials and 

establish design principles for products that would 

better align with customer needs.  

INTRODUCTION 
In the move towards participatory innovation (Buur & 
Mathews, 2008) designers have been striving to develop 
methods and techniques for involving users and 
business stakeholders in the innovation process. To 
involve a multitude of actors has fuelled discussions 
about the role of designers as facilitators (Sanders & 
Stappers, 2008) and the means of including decision 
makers in design (Clark, 2007). In this puzzle of actors 
and relations we have come to see the emergence of 
ownership conflicts: Who ‘owns’ the user and customer 
research, and who ‘owns’ the new ideas? Shared 
ownership has a profound impact on project success 
(Mack et al. 2013).  

As designers and innovation practitioners we find 
ourselves in new dilemmas as we learn to navigate 
participatory settings: In an expert role in the typical 
problem-solving paradigm, one could proudly present 
analysed customer and user research and make expert 
recommendations to what a company/client ‘should do’ 
(with the risk that very little would actually come from 
it).  In the participatory innovation environment, we 
learn to pursue ways of “giving away ownership” of the 
research material, of engaging relevant stakeholders in 
making sense together and co-creating ideas.  

Our work is an action research endeavour, in which we 
understand innovation as a practice that emerges from 
interdependent relations. We deliberately choose to 
work with enabling patterns of practice and empowering 
organisational becoming (Thomas et al, 2011).  
 

 

Figure 1. The project war room exhibits visual material from user studies and customer interviews (second iteration, company 4) 
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Because transferring ethnographic knowledge is 
difficult (Buur & Sitorus, 2007), we recognise that the 
involvement of project partners in field studies is 
important. We therefor invited (mostly development) 
managers along into the field to ensure that the 
company will relate to the findings and take them 
seriously throughout the project. However, our 
experience has shown that developing a genuine sense 
of ownership with different stakeholders takes more 
than simple engagement, like we know it from 
traditional project meetings – which is the essence of 
the discussion in our paper. 

LAB SPACES FOR (CO-)DESIGN 
The use of research laboratories and cooperative design 
techniques is well known in the field of Human-
Computer Interaction (HCI). A practice of constructing 
spaces to facilitate data gathering and analysis was 
adopted early on by engineering groups, in particular for 
usability tests. These usability laboratories were 
equipped with video cameras and specific software, 
which provided an appealing forum for the product 
managers to watch evaluations live and to support 
different stages of the product development cycle 
(Rohn, 1994).  

Alternative formats such as the Design Collaboratorium 
(Bøkder & Buur, 2002) have later been developed as a 
reaction to the classical usability approaches. The 
Design Collaboratorium, developed in an action 
research project, suggests an active collaboration 
between participants supported by design artefacts and 
the room as a meeting ground.  

With a less engineering approach, Ivey and Sanders 
(2006) proposed the concept of a Co-experience 
Environment in which the participants are to engage 
with all of the senses and the intellect. They offered a 
shift from labs focused on the improvements of existing 
products towards the co-design and co-experience of 
new solutions. Another structured way for idea 
generation and concept development was introduced by 
Dialogue-labs (Lucero & Vaajakallio, 2009). In their 
work, the emphasis was on the involvement of 
researchers, designers and users in a systematized 
process. 

Other researchers have developed lab spaces that 
address transformation in work practices instead of 
product development, such as the Change Laboratory 
(Engestrom, 2007) and the Design:Lab (Binder, 2007; 
Binder & Brandt, 2008).  

Comparably to the “XLAB” (Brandt et al, 2011), we 
advocate lab spaces for (co-)design as a collaborative 
platform beyond a the physical structure. We argue for 
an innovation practice that addresses the challenge of 
transforming knowledge and creating user research 
ownership shaped by the understanding that innovation 
is about social shaping of people, space, format and 
power (Mack et al, 2013). 

THE PROJECT WAR ROOM 
In participatory innovation (Buur & Mathews, 2008) 
ordinary people (often users) and emerging power 
relations are recognized as valuable sources for situated 
co-creation and playful learning (Sproedt, 2012; 2013). 
A central element in this approach is to understand 
difference and conflict as opportunities (Buur & Larsen, 
2010) for doing, making and relating across boundaries 
and eventually as sources for creativity and innovation 
by learning from, with and about each other through 
participatory inquiry (Sproedt & Heape, 2014).  

Recognizing and valuing conflict, improvisation and the 
uniqueness of situated challenges and opportunities led 
us to the ‘war room’ metaphor. Despite its terrible 
aspects, war has always been the source of unexpected 
alliances as well as complex, rapid and major 
innovations. We first thought about the term ‘play 
room’ – as play is a valuable source for exploration, 
creativity, learning and innovation – but many 
stakeholders felt uncomfortable with the term play in a 
serious endeavour. The term war room has been applied 
in organisational development about spaces used for 
working, co-creating and learning together across 
boundaries in challenging and time-pressured situations. 
For instance, in software development team members 
work together synchronously in war rooms in all phases 
of the project beyond status reviews (Mark, 2002). The 
idea of “War Room Command Console” is an example 
of a mechanism of visualisations for team coordination 
(O'Reilly et al, 2005).   

In another example, Mark (2002) highlights the 
uniqueness of a particular type of war room, located in 
NASA’s Jet Propulsion Laboratory (JPL). She calls the 
type of design activity present there as “extreme 
collaboration”, emphasising the quality of an enclosing 
electronic and social environment that maximises 
communication and information flow. According to her, 
studies of war room-based work show that such 
environments lead to increased productivity far beyond 
what project managers expect from traditional efforts. 
She also suggests that “a war room is most effective for 
teams responsible for tasks that are highly 
interdependent and when the relationships between 
individual participants are highly dynamic” (Mark, 
2002: 89).  

War rooms are places where ownership emerges 
through active involvement. Strategy development and 
hands-on problem solving happen simultaneously in 
overlapping iterations of co-creating meaning between 
various relevant stakeholders. Depending on the 
challenges and the stakeholders, the war room can hold 
different situated activities, artefacts and practices. Co-
creating a dynamic war room together with the project 
partners and documenting progress in tangible forms is 
shaping a structural object that has boundary, activity 
and epistemic dimensions (Nicolini et al, 2010), which 
empower organizational becoming (Thomas et al, 
2011).  
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THE SMART PROJECT CASES 
The aim of the SMART Project (Suitable, Moderate 
price, Attractive value, Return on investment, Timely to 
market) is to support Danish medium-sized companies 
become more competitive in the European market by 
‘creating more value for customers at lower prices’. It is 
organised by a Kata Fonden, a private research 
foundation financed by The Danish Industry 
Foundation, and the immediate goal is to develop a set 
of methods for developing existing products to better 
meet customers’ changing needs. So the challenge is 
incremental innovation rather than developing entirely 
new products. The fundamental assumption of the 
project is that there is a mismatch between company 
offerings and customer needs – that Danish 
manufacturers tend to over-specify their products and 
thus end up too expensive for the bulk of their market. 
The methods described in this paper were developed 
and validated through a 12-month project in 
collaboration with four different manufacturing firms. 
For each firm the project runs through four phases: 
Understanding customer needs and preferences (Phase 
1); exploring current solutions through product 
teardown and cost analysis (Phase 2); developing new 
solutions involving the entire company value chain 
(Phase 3); and verifying the new solutions in direct 
customer contact (Phase 4). 

As a university group with strong competence in user 
research, we were asked to complete Phase 1 for all 
companies on a consultancy basis. In our planning we 
suggested that Phase 1 should include an introduction 
workshop with each firm, customer/user visits in at least 
two European markets, establishing a project war room 
to make sense of the field material, and a hand-over 
meeting. We insisted that a company manager should 
join the customer visits, and that also the consultant 
responsible for Phase 2 should accompany us to ensure 
the transfer of customer knowledge into the next phase.  

The idea behind the co-creation of a project war room 
with the company was basically to provide the project 

partners with a shared experience of customer opinions 
in a form that would enable their daily practice, rather 
than hand over a written report. We worked out these 
guiding principles: 

• The project war room must be easy to equip, i.e. 
simple tools and materials with a low threshold for 
non-designers to use them. 

• It shall invite people to work playfully with the field 
data (e.g. text, pictures, video, numbers, prototypes, 
etc.) in dynamic and creative ways. 

• It shall be open and big enough for several people to 
meet, relate, and co-create.  

• The room needs to be co-created with the people 
from within the firm. 

• The room should be centrally located in the firm, 
have a friendly atmosphere, and be well equipped so 
that employees recognize that their leaders value this 
approach. 

At the time of writing, four manufacturing companies 
have been engaged in, at least, the first phase of the 
project in its full process. In this paper we draw on 
observations from the four companies we have been 
involved with. As the project unfolded, it became clear 
to us that we should see the project war room not as a 
one-time construct, but as a practice developing in three 
iterations, Figure 2. 

1ST ITERATION: TRAVELLING WAR ROOM 
The development of the project war room starts earlier 
than its physical setup. A series of customer interviews 
and user observations are conducted to investigate the 
situation of the specific industry in at least two different 
export markets. 

Based on successful work with ‘tangible business 
models’ (Buur & Mitchell, 2011), we engage customers 
with tangible material in discussing price, competition, 
product features and so on. We take the materials to the 
company visits as a way to facilitate conversations and 
create unfiltered data to bring home. 

 
Figure 2. Three iterations of the project war room: Travelling, Building, Practice 
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We try to collect all information from the customer 
during each visit on a “tablecloth”: a large roll of white 
paper that helps collecting thoughts from the 
participants around the table, inviting them to take 
spontaneous notes and sketches, Figure 3. Typically, 
when starting the meeting with introducing the 
“tablecloth”, the participants sensed that the meeting 
would be more collaborative than usual. It also helped 
solve the double challenge of creating an engaging 
interview while keeping up with the interview notes. 
We later used parts of the tablecloth directly in the war 
room as ‘untainted data’. 

 

 
Figure 3 shows customer interview around tablecloth with tangible 
tools 

The first company we worked with was an industrial 
camera manufacturer that produces sophisticated optical 
equipment (COMPANY 1). We visited three of their 
customers together with the sales manager. As it turned 
out, the quality of the data we gathered had a direct 
effect on the interactions later on while constructing the 
war room.  

The customers we met reacted very differently. The 
FIRST customer met us with four people: the purchasing 
team leader, who is responsible for costs and is 
concerned to get the best value for money; the optical 
design engineer who mainly determines the 
technological requirements and clearly expressed that 
cost are of secondary importance if a certain technology 
is necessary for the product. The team leader hardware 
and the head of innovation were responsible for 
scouting of new technologies and their implementation. 
The atmosphere was friendly and it did not take long 
until the discussion between them and us turned lively. 
Also, they seemed to have a good conversation between 
themselves. Especially the purchasing team leader and 
the optical design engineer negotiated their (sometimes) 
diverging understanding of priorities. They eagerly 
made drawings on the paper cloth, and used the small 
figurines to talk about competitors.  

The head of site, an electronics engineer, who seemed 
very distant - if not unfriendly, represented the 
SECOND customer. He spent much time demonstrating 

that he was on top of the situation and flatly rejected to 
use the material we had prepared. The THIRD customer 
met us with three people in a constellation similar to the 
first visit. In contrast to the previous customer, in this 
meeting there was a friendly atmosphere with good 
engagement with the interview material.  

Throughout our visits to customers, the boundary 
between data gathering and analyses was fluent. In 
particular, the “moments in-between” visits played an 
important role. On our way from and to customer visits, 
we talked about our observations and began an informal 
analysis before the “data collection” was complete. 
During these, sometimes long, travel moments in cars or 
on airports, our reflections upon previous visits 
influenced the plan for the following ones.  In line with 
theories of complex responsive process (Stacey, 2011) 
this temporal iteration of reflection not only influenced 
our following actions but also shaped how we made 
sense of what happened. We see this as a paradoxical 
and interdependent process of iterations in collecting 
and making sense of field knowledge. 

The fourth company we engaged with was manufacturer 
of refrigeration equipment for industrial kitchens 
(COMPANY 4). We ran a series of customer visits in 
Germany and in the UK together with the internal 
product manager and a consultant responsible for the 
next phase of the project. At the time we had conducted 
the visits in the second country, both the product 
manager and the consultant became familiar with our 
‘tangible interview’ approach. Motivated by the in-
between conversations we invited the product manager 
to conduct one of the sessions with the tangible material 
himself. Interestingly, although he had previously posed 
some critique to our approach, he seemed to have 
appreciated the course that the interview took. There, 
we could see a shift of roles, supported by materials and 
relations that seemed to be crucial to create a sense of 
user research ownership. 

2ND ITERATION: BUILDING THE ROOM 
The main effort of building the project war rooms was 
concentrated in a two-day workshop activity, within a 
week after the customer visits and user observations so 
impressions were still fresh. It was a process of shared 
sense making, where the ones who had visited the 
customers could share their observations, challenged by 
employees who had not joined. To create a clear frame 
for all participants to contribute, we suggested three 
main walls organised as follows:  

The SITUATION WALL contains descriptions of the 
different customers and users interviewed, highlighting 
their wishes and complaints. This wall should provide 
an understanding of how the customers perceive the 
company and the competitors in terms of product offers, 
service and price. 

The OPPORTUNITY WALL holds unexpected situations 
encountered in the field and inspires solutions identified 
in the lab (i.e. from activities like the “product 
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teardown”). From the field, the concrete material can be 
a collection of images that shows the product in 
everyday routines from different context of use together 
with field notes. From the lab, pictures of valuable 
details of the competitor products worth further study 
might fill part of this wall. From both field and lab 
studies, sketches and technical drawing of potential 
concepts are relevant opportunity contents. 

The STRATEGY WALL calls for decisions based on the 
material co-developed previously. It shall draw on how 
the company is currently perceived in order to establish 
goals for its future positioning. This wall may feature 
market focus and strong selling points, as well as 
decisions of product specifications, cost configurations, 
margins and target selling price. 

To further help structuring the gathered knowledge, we 
defined three rows of focus: “Customer & Users”, 
“Price & costs”, and “Product”, Figure 4.  

We began building the war room by meeting up with the 
“tablecloths” generated in the customer visits, as well as 
our notes and video recordings. Together with 
particularities of the room itself, placed inside the 
company, these materials grounded our discussion of 
how we should concretely structure the room. We drew 
an outline of how we could organise the materials, 
discussing which wall should be dedicated to what. At 
this point, we were usually the same four people who 
had been involved in the field activities, which made it 
easier to understand and relate to the collected material. 
We then started cutting extracts of the notes from the 
“tablecloths”, printing pictures, and organised the 
material from each visit accordingly. We clustered the 
type of material and content in groups for creating the 
first wall. We revisited the recorded videos to add 
missing and unclear details and found strong quotes to 
characterise customers in-depth.  

On day two we typically finished the situation wall and 
created the opportunity wall. It often required sketching 
of initial ideas and the development of brief texts that 
highlighted interesting insights, which were not clearly 
represented by the materials brought from the field in 
their raw format. 

In the case of the first company, the atmosphere from 
the three customer visits indeed was reflected in the 
project war room. The curious dynamics at the first 

customer, the negative, arrogant attitude of the second, 
and the patient friendliness of the third seemed almost 
replicated in the room when looking at the video and 
drawings. Our company partner appreciated it, 
mentioning that this is very important for developing an 
understanding of customers – especially for those 
employees who seldom have the opportunity to meet 
customers. 

While working with a producer of compactor machines 
for handling cardboard waste (COMPANY 2) we visited 
customers both in Poland and in the UK. The company 
was highly engaged and willing to put an effort into 
organising customer visits, so the data was ready for the 
project war room within a month. However, the 
question of “how to move on with the war room after 
building it” turned out to be as important as it was 
difficult to answer.  

3RD ITERATION: THE ROOM AS PRACTICE 
The project phases, which were planned in advance by 
the management partner of the project, suggested Phase 
2 to focus on a cost analysis of competitor products.  

In the process with the company of compactor machines 
(COMPANY 2), due to the size of the machines, the 
activities of ‘product teardown’ and cost analysis were 
moved to a bigger room in the factory, instead of being 
conducted in the war room in the office building. 

 Following an internal decision, the war room materials 
were also moved from the office to the factory. There, 
in the factory building, the team created two rooms: one 
for the competitor machines with cost analysis graphs 
on the walls; and a smaller one right next to it with the 
field data: pictures, quotes and visualisations of 
costumer perspectives. The project war room turned into 
a space for internal workshops to develop solutions to 
the challenges identified in the first two phases.  

Here we observed an interesting occurrence: due to the 
lack of space, the material produced in the workshops 
was glued on top of the material collected from the 
field, Figure 5. Regardless of the practical reasons, this 
occurrence might inform the role of the war room itself. 
Does replacing field material with idea generation 
suggest conflicting perspectives on their relevance? Was 
the fieldwork discussed sufficiently to generate new 
ideas, or did it “simply” lose importance in the phase of 
developing new prototypes? 

In the fourth company the product manager, who was 
quite recently hired, worked with employees who have 
20-30 years of experience in the company (COMPANY 
4). Coming from a marketing background with some 
experience of user involvement it was easier to convince 
him of the importance of customer research; however he 
was less easy to impress with the tangible approach and 
the quality of the insights. While such relational aspects 
might appear irrelevant for the process of building the 
project war room, we claim that they can have strong 
influence on each of the four war rooms we built. They  

Figure 4. Basic structure of the project war room 
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set the scene for an innovation practice beyond 
untraditional spaces and materials that results from a 
process of actions towards a goal. Instead, it 
acknowledges a practice that emerges from a web of 
relations in the shadows (Larsen, H., & Bogers, M. 
2014). 

DISCUSSION 
While innovation is often seen by design, business, 
engineering and other neighbouring disciplines from 
particular angles, we strive to grasp it through an 
iterative and relational process beyond disciplinary 
boundaries.  

We argue for the project war room as a practice of 
innovation in its essence. We claim it takes more than 
the simple engagement of different stakeholders 
(universities, industries and users) or the reach of 
interdisciplinary perspectives (from designers, 
managers, marketers and engineers). There is an urgent 
need for participatory inquiry and co-creation activities 
where knowledge is transferred and transformed by 
doing, making and relating together. We promote an 
open situated process that changes fluidly with 
relations, space and materials in a temporal series of 
iterations. We equally stress innovation as a learning 
practice that ought to create room from improvisation 
and unexpected outcomes, celebrating conflicts as 
opportunities.  

Defining and drawing plans together with all the ones 
involved in building the room helps setting expectations 
People who have never put up a war room before are 
able to take actions without detailed instructions, which 
promotes individual pro-activeness and a sense of 
material ownership 

We argue that the war room has the potential to actually 
empower business and engineering firms to enable and 
cultivate ownership of participatory innovation practices 
that would otherwise be performed by external 
consultants, if at all.  

TEMPLATES OR SKETCHY MATERIALS? 
A comparison of the material co-created in the set up of 
the war rooms suggests that we might have learned from 
the process while still immersed in it. Because it does 

take a little distance to be able to truly reflect, we 
invited some of our colleagues to look at the material 
produced across the first three companies. Among other 
points brought into the discussion, a tricky one 
questioned the level of graphic quality of the material 
vs. the impact it has. 

Interestingly, from the first to the third war room there 
seemed to be a gradual increase in the number of 
“fixed” templates we used to fill in particular types of 
inputs from the customer visits and user studies. This 
was probably an immediate reaction to the risk of 
establishing a chaotic process with strong time 
limitations and a larger number of busy people 
involved. The template would help to delegate tasks and 
organise data in a faster, easier, clearer and - maybe 
even - more graphically pleasing way.  

The search for result-oriented solutions, however, often 
hides crucial paths towards innovation. In our case, the 
attempt to systematise the process of organising the 
material might have not only limited our possibilities to 
encounter non-expected insights but also set a different 
relationship between the participants and the material 
itself. Exactly because it does not align with what seems 
to be more logical and simple for the process, a shared 
sense of ownership is, at the same time, essential and 
rather difficult to reach.  

This discussion concerns the impact of analytically 
preconceived templates vs. that of sketchy materials. By 
reflecting on the three previous ones, we came to give 
much more attention to this balance in the fourth 
company case. There we have made use of templates 
mostly to take unfiltered field notes from the customer 
visits to the room, but we have also carefully discussed 
and decided together on the spot how to organise the 
material – even with the costs of spending more time 
and energy together. In the fourth company we were 
subsequently asked to do additional customer visits, so 
we had the chance to be part of the development of the 
room over time - rather than simply setting it up at the 
beginning.  

From this experience, we claim that the ownership of 
the room is equally important for the continuation of the 
project as the content displayed on the walls. 

CONVERSATION ROOM OR EXHIBITION SPACE? 
While project spaces are typically understood as 
physical areas that contain different kinds of supporting 
materials, we argue for space as intervals of time in 
which project reflections and activities are consciously 
and unconsciously called into existence.   

Beyond flexible furniture that inspires creativity, our 
experience has shown the value of “in-between-
moments”, which can emerge in unplanned spaces.  The 
repeated occurrence of relevant debriefings inside the 
car has attested for this importance. There the space (the 
interior of a car) played a very different function: 
instead of actively offering good conditions for acts of 
talking and note talking, it created a passive and neutral 

 
Figure 5. A second layer of material placed on the opportunity wall  
covers the customer insights (company 2) 
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atmosphere that allowed situated interactions but did not 
put pressures on it to happen.  

We believe that the recognition and value of these 
informal interactions supports ownership and informs a 
direct connection between what happens in the field and 
the dynamics of the war room through active forms of 
participation. From the reach of a sense of ownership a 
movement of role taking emerges and actions are more 
likely to be taken on the base of intentions than on 
hierarchical structures. 

In our case, the war room became a place for sharing 
and experiencing situated impressions from “the real 
world” that allowed more people to develop a shared 
understanding by hearing, seeing and touching artefacts 
and stories. The room worked as a structural 
frame/space and the material seemed to work both as a 
boundary and epistemic object. 

POWER OF SYNERGY OR QUALITY OF CONFLICT?  
Unlike some managerial strategies that seek for 
alignment and the suppression of conflicts, we value 
differences and debate. We do not only celebrate 
disagreements but we also understand conflict as pre-
condition for innovation. We see alignment and conflict 
avoidance as a kill factor for the complex nature of 
innovation.    

While we argue for participatory approaches that take 
different perspectives into comparable levels of 
relevance we do not strive to tame or pacify the power 
of tensions too quickly. In the process of organising the 
war room we strive for a certain level of chaos rather 
than control. 

The practice of the war room seems also to have effects 
on the relations internally. One of the product managers 
mentioned that being able to watch a video or look at a 
quote from a customer creates a synergetic relation 
between sales and development (e.g. about something 
that the customer wants), because it is actually clear that 
the customer said it and that it is not just “the crazy idea 
of a sales guy”. It helps to mitigate power struggles 
between different departments by enforcing a face-the-
facts situation. 

However, beyond practicalities, we argue that synergy 
between people is imperative to reach a quality of 
conflicts that meaningfully moves the project forward 

CONCLUSION 
In this paper we have discussed the notion of the project 
war room as an innovation practice that involves project 
partners in temporal interactions. War rooms support 
strategy development and hands-on problem solving in 
a collaborative sense-making practice. Depending on 
the project, the materials might result from activities 
such as field studies, internal meetings and product 
teardown, and focus on specific aspects like 
customer/user perspectives, price/costs and product 
features.  

We see this work as part of a move that understands 
innovation beyond a hierarchical and result-oriented 
process. We have argued for ownership as a key 
element in the path towards new perspectives. We have 
also acknowledged the power of conflicts and non-usual 
spaces for informal conversations as conditions for 
innovation. 
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ABSTRACT 

A new generation of public services is emerging 

from the crisis of traditional welfare systems. The 

new services are based on the activation of citizens 

and stimulate their participation in the definition of 

their needs and new solutions. 

The new services also require a new approach to 

design that is based on the direct involvement of 

local communities. They are often developed 

through pilot initiatives, from which interesting 

cases of social innovation are emerging. The 

success of this approach however, depends on the 

possibility to scale-up such initiatives to a scale 

that would ensure the economic sustainability of 

the new services. The logic to scale-up such 

initiatives, is different from the diffusion 

mechanisms of the most known geographically 

independent social networks. This paper reports 

the experience in two EU funded projects in which 

new social networking application have been 

created, with the aim of scaling them up to extend 

the users’ base. The findings from those projects 

suggest that scalability of the new services depends 

on the definition of a clear structure, in which role, 

competence and value creation potential must be 

clearly defined. 

INTRODUCTION 

Broad social, economic and demographic changes are 
challenging the existing public services and are now 
calling for a significant review in the way they are 
organised. The balance between active and passive 
population is changing; this is stressing the welfare 
system. The need for a new approach to public services 
is becoming very evident. The new approach must 
provide user-driven and highly customised solutions 
(Cabinet Office, 2007). 

The focus on personalisation is in turn suggesting a new 
perspective, in which public services are no longer the 
result of top down intervention, but rather the outcome 
of an active participation of citizens into the process of 
deciding their own needs and priorities and using any 
possible resources, including their own personal 
knowledge and social links to solve them. The 
availability of new information channels is facilitating 
such processes, in particular it is creating the conditions 
for activating hidden or latent resources, such as the 
citizens’ own knowledge, their time, their social links.  

Several cases have been presented (Meroni and 
Sangiorgi, 2011), in which designers have collaborated 
with public authorities to promote such new approach. 
Those cases were working on mechanisms of cohesion 
and social interaction among local communities, thus 
proposing an approach in which the solution was not 
coming from public services but from the citizens 
themselves, the public authorities being just a facilitator 
in the process of identifying and developing the 
solution. 

This is also the approach of the two research projects 
reported in this paper, the EU-funded Life 2.0 and My 
Neighbourhood. Both the projects used a participatory 
approach in defining a structure for a networked 
community, which will support the cooperation of 
citizens living in the same area. In particular the Life 2.0 
project was proposing this participatory approach to 
communities of elderly people, which are notoriously 
unfamiliar with new ICT tools and particularly reluctant 
to access the most diffuse social networking 
applications.  

The design of a new social networking instance 
however, was not the only problem addressed by the 
two projects. Indeed the brief for the two projects 
included the definition of a strategy for the expansion of 
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those solutions to a larger area, in order to create the 
conditions for their economic sustainability. This 
second aspect was less defined by the existing cases. 
The literature on social networking initiatives 
(Leadbeater, 2008), (Tapscott and Williams, 2006) is in 
fact not specifying how this expansion may happen and 
is often assuming that successful community solutions 
could be extended according to a logic of wildfire 
expansion, the same logic that underpinned the success 
of the most known social networks. The projects 
reported in this paper are in fact identifying some 
critical issues that would hinder a wildfire expansion. In 
order to support the scalability of such solutions such 
issues should be addressed through specific system 
architecture.  

LITERATURE AND THEORY 
The two projects discussed in this paper refer to three 
problematic areas: 

- The need for a new approach to welfare systems, 
and more specifically to public services 

- A new design approach, that support citizens’ 
participation; and 

- The question of scalability for initiatives that have 
been initially development on small pilots, based 
on citizens’ participation 

The need for a new approach to public services has 
been emphasised in several studies. Broad social 
changes are transforming our society: some of the old 
social problems welfare states were facing, such as 
unemployment, or ageing, are exasperating, whereas 
new social needs are emerging, due to social 
phenomena, such as migration and changes in the 
family structures. Such changes are putting pressure to 
the welfare states. The crisis of the welfare state has 
been analysed focusing on the unbalance between active 
and passive populations (Esping-Andersen, 1996, 
Esping-Andersen, 2002). The traditional welfare state is 
seen as a passive institution, which does not address the 
increasing dependency of large parts of the population.  
In order to address this pressure on the welfare state a 
new “active Welfare state” (Vandenbroucke, 2003) has 
been considered, in which social spending in public 
services could be replaced by “social investment”, based 
on large participation of citizens in the definition of new 
solutions for the emerging problems.  

The new welfare approach has been largely discussed in 
social sciences (Esping-Andersen, 1996, Goul Andersen 
et al., 2005, Jensen and Pfau-Effinger, 2005, Sabel and 
Zeitlin, 2003, Svallfors and Taylor-Gooby, 1999, 
Taylor-Gooby, 1999) but has also inspired a debate on 
the role of designers in supporting such change (Cottam 
and Leadbeater, 2004b, Manzini, 2005). In the 
perspective of a new welfare approach new projects 
have been created, that were supporting users’ 
participation in defining their own needs and priorities 
in order to address them with new solutions (Manzini 
and Meroni, 2007, Thackara, 2007) 

Citizens’ participation was a critical principle of this 
approach. This principle was not only changing the role 
of public institutions, but also the nature of the action of 
designers. The new approach requires a perspective shift 
from top-down interventions to facilitation initiatives 
that support bottom-up solutions. This leads to a change 
in the way public administrations are designing and 
developing new services. The new perspective requires 
that new services are designed with or even by citizens, 
rather than been designed for them. This perspective 
shift has important implications on the way new 
solutions are designed and developed. Several cases 
have been proposed to suggest a new approach to co-
designed solutions The prevention of social diseases, for 
instance, has been addressed with solutions that could 
generate communities of co-creation (Cottam and 
Leadbeater, 2004a), that could stimulate citizens’ 
participation by using the tacit knowledge stored in 
social links within a deprived community in the Kent 
County Council. The result has been the creation of 
active mobs that motivate people to exercise, thus 
supporting healthier lifestyles. A similar approach was 
used in Bolton to improve the interface between the 
healthcare systems and type-2 diabetes patients. 
(Cottam, 2007).  

Winhall (2011) is also proposing experience prototypes, 
that enact a simulation of the service, giving a vivid 
representation of the service for the users, that would 
also be able to enter  into the prototype and contribute 
with tacit knowledge. In the same contribution, Winhall 
also points out that the challenge for service designers is 
to “design transferable structures and components that 
will allow a service to grow or to be replicated 
nationally”.  She therefore introduces the question of 
scalability for the new solutions, i.e. the question of the 
transition from the pilot/prototype phase to a mature 
phase, in which the service is developed to a level of 
economic sustainability. The author mentions the needs 
for a service model and a case for investment to support 
such process but she does not provide clearer 
indications of an approach to scalability; in fact the 
literature on this question is not particularly rich.  

Scalability is commonly used in industrial production, 
information technology, and management disciplines to 
indicate the ability of a system to accommodate an 
increasing number of elements or objects or to process 
growing volumes of work (Bondi, 2000). The concept is 
less defined in practice related to public services or 
social innovation. In this area the term has been 
associated with the notion of the impact of 
transformational projects, programs and good practice 
(Concilio et al., 2013). When talking about social 
intervention some authors focused on the taxonomy of 
scaling-up. Uvin (1995) for instance, includes in the 
taxonomy the quantitative expansion (more people 
involved), functional expansion (more functions and 
services attached to the original project), 
institutionalization (extension of the project influence to 
political levels) and organizational consolidation. This 
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process progresses from entrepreneurial initiatives to 
task teams to implementation organizations and finally 
to program institutions. The progress represents a 
gradual increase in the complexity of the organizational 
structures, however the authors that discuss this process 
(Uvin et al., 2000) do not specify the structure on the 
basis of which the organisation could be scaled up. Who 
are the stakeholders? How can participation be 
supported beyond the small-scale case? What is the role 
and contribution of each actor to support participation 
on a large scale? A further contribution in this direction 
is proposed by Manzini and Rizzo (2011), who propose 
a typology of design tools that stimulate, communicate, 
and enable users’ participation and co-production, in 
order to amplify local processes from small to large 
scale. Finally the author of this paper (Morelli, 2007) 
suggests that the structure of scaling-up could be 
inspired by designers’ familiarity with industrial 
production, where the principles of reproducibility, 
codification of knowledge, and subdivision of labour are 
at the basis of large scale production. 

The two projects described in this paper extended the 
participatory approach from the development phase to 
the scaling-up phase, exploring the possible architecture 
of scalable services, based on citizens’ participation. 

DATA AND METHODS 
The Life 2.0 project was a 3 years long project, started 
in 2010 with the purpose of generating an online 
platform of location-based and social networking 
services that could help elderly people between 65 and 
75 years old maintaining a high level of independence 
in their daily life. The project was carried out in four 
pilots in Aalborg (Denmark), Joensuu (Finland), 
Barcelona (Spain) and Milano (Italy). In each pilot a 
group of 30-40 users was involved in the project.  

Although users’ participation at all stages of technology 
development is a common practice in research on 
Human Computer Interaction, the problem in this 
project was to engage a group of people that was 
traditionally very diffident towards ICT. This group has 
traditionally been excluded from most research and 
technical activities related to the development of new 
ICT (Blat et al., 2011). The strategy to approach elderly 
people and to win their trust was to approach proxy 
groups (i.e. elderly people with whom the research team 
had previous contacts, as happened in Barcelona and 
Joensuu) or to involve a municipal training centre that 
elderly people were already attending, thus using 
existing social links (as happened in Aalborg). In some 
of the pilots (Barcelona and Aalborg) the project used 
existing aggregation points; in Joensuu and Milano, 
instead, the aggregation point was created for the 
project, using the space of a library that was perceived 
as a “neutral” aggregation space. The ethnographic 
work was based on interviews and direct observation. 
Starting from this work the researchers engaged users 
by discussing with them the results of the observation 
synthesised in life stories i.e. scenarios of everyday life. 

Furthermore users were engaged in other activities such 
as geocaching (Aalborg) computer training (Barcelona) 
that were testing their real attitude towards technology. 
The observation of those activities was then compared 
with their comments to scenarios of future use of mobile 
technologies, often revealing that elderly people tend to 
underestimate their technological capabilities.  

 “no, please, do not leave me alone with that mobile phone, 
I prefer my old Nokia, with the usual buttons”. (72 y.o 
woman at the workshop in Aalborg March 2011, she was 
asked if she would have used a smartphone in her daily life 
after a geocaching session in which she had no problem 
using a smartphone for finding the way to the cache) 

At the end of the first phase the design team developed 
an online prototype, running on the Web and on Apple 
Ipad, which included three main components: 
Announcements: for people to offer help or request 
help from others. The nature of such help is usually very 
different: it can range from solving IT problems to 
proposing a walk together to the church or supermarket. 

Events: here local organizations (the local church, 
activity centres, associations and clubs) can post 
announcements of initiatives and events in the 
neighbourhood 

Market place: for local businesses to post ads or 
services such as special menu of the day or special offer 
of the week to elderly people in the area. 

 
Figure 1 Screens from the Life 2.0 platform 

The research team developed a fully functioning 
prototype, that elderly people could use to organise their 
everyday life (Figure 1). The design team offered 
assistance with weekly meetings with elderly people, in 
order to answer to technical questions and also to 
register the way elderly people were using (or misusing) 
the various elements of the platform, thus eliciting 
changes and new developments. The prototype ran for 
circa 15 months. The weekly meeting were used not 
only as a helpdesk for users, but also as an opportunity 
to record any fails, incorrect use, changes required to 
the developers. At the end of each meeting in the pilots 
the technical issues were reported on an online report 
system and discussed in weekly technical meetings. The 
researchers also had access to a back-office, to get 
statistical data about usage of the platform (including 
access and number of posts). 

Beside the technical aspects, the research team used 
regular meetings to understand the mechanisms that 
would support or hinder the participation of users. The 
most relevant ones were the need to close and protect 
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the network, the need for trust and the need to create 
relevant content. 

The participants insisted that the platform should be 
closed to external users, therefore a local administrator 
was in charge of contacting new participants personally, 
before giving them access to the platform. The users 
emphasised that this was a reason for them to prefer this 
platform to Facebook. 

This (platform) is better because it is closed. Facebook is 
open, I do not know who I am talking with, where is this 
person, why should I tell him about my life? (75 y.o. 
woman at the final workshop with users, 2. October 2013) 

The platform was also open to local organisations, 
associations, clubs, churches, that could post relevant 
events, thus creating content that could make the 
platform more interesting to the users. Local businesses 
were also contacted to offer their services. However 
each of those organisations had to be approved by the 
administrator. 

The My Neighbourhood project is a 30 months long 
project started in January 2013, that aims at generating a 
platform of services to support social innovation and 
aggregation initiatives within neighbourhoods. Like Life 
2.0, the project is running in four pilot locations: 
Aalborg (Denmark), Birmingham (UK), Lisbon 
(Portugal) and Milano (Italy). Some of the pilots 
locations started by addressing specific problems: in 
Birmingham, for instance the focus was on the migrant 
community, in particular on women in this community, 
with the aim of creating initiatives to facilitate their 
integration; in the team in Aalborg, instead, focused on 
people with minor brain injuries, which are living 
independently, but need some assistance to support their 
social life (the municipality is already offering support 
concerning their functional and physiological needs). 
The aim of the Aalborg team was to activate any 
possible resources in the neighbourhood area (relatives, 
neighbours, voluntaries) to support this weaker social 
group. For this reason the ethnographic research in 
those areas mainly regarded the observation and 
interaction with specific subjects. In ethnographic 
approach in those location was similar to the one used in 
Life 2.0, with interviews, direct observation and 
workshops to discuss use scenarios.  In Lisbon and 
Milano instead, the team worked with the local 
population for the definition of initiatives that could 
improve the quality of life and local business in the 
areas of Marbella (Lisbon) and Quartoggiaro (Milano). 
For this reason the researchers approached the 
population in public meetings, where wishes, interests 
and needs (WIN) could be discussed. 

The results of the observation in the four pilots were 
translated into technical requirement for a platform that 
was launched in September 2013 and used as a 
prototype. The My Neighbourhood platform is 
articulated in a number of main sections: 

Challenges where citizens can place their ideas about 
new initiatives. 

Events to announce relevant events happening in the 
neighbourhood. The events will also be visualised on 
maps 

Blog used by some communities to post stories, 
thoughts and discussions 

Market Place, to exchange goods and services among 
citizens 

Places to point relevant places on the neighbourhood 
maps. The maps also reports some places by categories, 
such as shops and restaurants that are accessible by 
disable people 

Communities, those are subgroups formed in 
neighbourhoods on the basis of common interests or 
needs 

Members, the list of all the members of the 
neighbourhood. 

The website also offers the possibility to work out 
aggregated statistical data, that can be used by 
municipalities for decision making or participatory 
budget initiatives. Finally a gamification element has 
recently been introduced, that should award the most 
active users. Unlike Life 2.0 the My Neighbourhood 
technical part is being developed by a single technical 
partner, which facilitates communication of technical 
requirement and prioritisation of technical development, 
although this causes a higher workload on the 
development team. 

The test phase of the prototype is still running; the 
researchers in the pilot teams are actively involved in 
the development of the platform, creating relevant 
content that can attract more users and registering any 
possible new requirements for further technical 
development.  

EVALUATION OF THE PROCESS  
The process outlined in the previous section could be 
evaluated from two different perspectives: a first 
perspective concerns the user involvement in the 
development of the technical aspects of the platform; a 
second perspective is instead focusing on the role of 
users in the value-creation process. 

From the first perspective the above-mentioned projects 
do not offer relevant contributions to knowledge, 
because the involvement of users in the development of 
new IT application has been largely studied (Ehn, 1988, 
Shuler and Namioka, 1993). In the two projects, in fact, 
users and developers were working on two different 
logical and geographical locations. Notably the logical 
distance between users, often unfamiliar with IT and the 
research team sometimes causes mismatch between 
users expectations and the technical possibilities the 
team can see in the project.  

The second perspective is possibly more important, 
because the process of value creation was entirely in the 
hands of users: once the working prototype was created 
it was up to the users to understand how this could be 

212



 

Participatory Innovation Conference 2015, The Hague, The Netherlands    http://sites.thehagueuniversity.com/pinc2015/home 5 

used to generate new content, promote events, 
participate to initiatives, propose debates. The users are 
in fact in se the first value for this platform, because the 
higher is the number of participants the more relevant 
the platform becomes in the eyes of new users, public 
administrations and local businesses.  

 
Figure 2 The Main page of My Neighbourhood 

Both the projects developed high fidelity prototypes 
(Figure 2), in order to avoid that imperfections, errors 
and mistakes could discourage the users from using the 
platform again. The reaction of the users to the 
wireframes (in Life 2.0) and early versions of the 
interface (in both the projects) were usually positive, but 
they were much less lenient when using the platform, 
when their level of engagement was much higher and 
they were dealing with contents relating to their own 
life. 

The prototypes also gave an opportunity to verify the 
relevance of some key factors, such as trust, relevance, 
closure to external users, that are important for the 
success of local initiatives and introduce other relevant 
issues related to the way those initiatives could be 
scaled up to become economically sustainable.  

DISCUSSION 
My Neighborhood and Life 2.0 have been developed 
with the aim of creating initiatives that support local 
communities, however both the projects have been 
designed with the perspective of scaling up the 
initiatives to larger contexts. This section will discuss 
how the structure of the two projects defines roles, 
competences and value contributions in the perspective 
of scalability.  

After the large diffusion of big social networks, such as 
Facebook or Twitter, that are geographically-
independent and only link people on the basis of logical 
links a new generation of services is emerging, that aims 
at supporting or augmenting existing social links in 
local areas. This is the case of initiatives such as 
meetup.com, or socialstreet.it, as well as the two 
projects described in this paper. Those platforms are 
complementary, rather than alternative to real life social 

interaction and tend to work on the most intimate and 
personal dimension that social proximity can support. 

The projects emphasised some fundamental difference 
of those networks from the larger geographically 
independent networks: some factors life relevance, 
trust and closure are critical for users to prefer those 
platforms, and therefore they are essential in the value 
creation process.  

The content proposed in the platforms is complementing 
the daily life of participants, for this reason its 
relevance is a critical requirement. Users filter the 
information in the platform according to their relevance 
for the daily life. This is especially true for elderly 
people who are not familiar with IT, nor with online 
social network, therefore they prefer to dedicate their 
attention to social links in their real life. Only the 
information that has local or personal relevance is 
considered as valuable.  

Relevance could be measured in terms of attention (e.g. 
time spent on a page, number of returning visits to a 
page); in this sense the platforms can also be considered 
a marketplace in which information-based service offers 
meet the user’s attention. As with many other online 
platforms, attention is the internal currency in the 
exchange of information (Davenport and Beck, 2001). 
Relevance increases with participation of other users 
and other relevant local stakeholders, such as local 
authorities and local businesses. Users themselves are a 
value for the platform and create value with their 
presence on it. The geographical contiguity is also 
crucial in those platforms, because of the possibility to 
create links between online and physical life, online 
interaction and offline meetings. In order to be 
successful and attract a reasonable number of users, the 
platform has to keep a strong link to a physical, local 
environment. 

The platform is also influenced by the condition of 
some social groups participating in the platform. Such 
groups are still elaborating the transition between real 
presence in a geographical environments and social 
representations in abstract systems. Giddens (1990) 
emphasised how this transition is related to the presence 
of trust mechanisms. Giddens however, was not 
explicitly referring to online interaction. The literature 
on trust in online environments mainly focuses on the 
mechanism of interaction within online communities, 
(Hsu et al., 2007, Subrahmanyam et al., 2008, Jinjuan 
Fenga et al., 2004) whereas the link between online and 
offline interactions has hardly been considered. The 
projects described in this paper reveal that some of the 
most diffused trust building mechanisms in online 
environments, may not work properly when users are 
geographically close. Users involved in the two 
projects, for instance, prefer not to use the most 
common reputation and rating systems, because of the 
fear to judge or being judged by people they know well. 
In the case of Life 2.0 the problem of ensuring trust was 
addressed by the presence of an administrator or a 
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centre, or a gatekeeper, which makes sure that all the 
participants are known and can be identified by a 
person. This person also mediates between users in 
order to prevent personal or direct conflicts. The same 
approach has been used in My Neighbourhood, for the 
most vulnerable categories of citizens, such as disabled 
persons. This approach though, is having implications 
on the possibility for the platforms to be open to new 
users and to be scaled up.  

The presence of a gatekeeper to ensure trust implies that 
the platforms can only expand through communities, or 
closed circles, whose dimension depends on the number 
of personal acquaintances the gatekeeper can have. 
When the circle develops beyond that number a new 
community has to be created, in order to keep the 
desirable level of trust. This implies a development by 
relatively closed circles (Figure 3). A wildfire 
expansion, similar to the expansion model of 
geographically independent social network, would be 
less realistic for such local communities. 

 
Figure 3: The Life 2.0 diffusion model 

From local communities to large diffusion: the 
structure for scalability. 

Life 2.0 and My Neighbourhood represent hybrid social 
networks, in which online and physical presence in the 
local context are equally relevant. This links 
participation in the platform to physical proximity. 
However the platform could only be economically 
sustainable if it can be scaled-up to reach a larger users’ 
base. The economic support to the platform usually 
comes from institutional stakeholders, like local 
administrations, or from local businesses. Those 
different roles outline the systemic architecture that 
would support scalability.  

The architecture of the communities created in the two 
projects is based on the following key elements: 

Citizens define the content in the platform, their 
presence is itself a value, because their numbers and 
their participation will attract new citizens and 
stakeholders.  

Community providers, i.e. trust gatekeepers and 
moderators. They is particularly important in 
communities of vulnerable citizens, such as the 

disabled, but is also important in any community to 
guide and encourage the input of new content on the 
platform. 

Institutional stakeholders, like municipalities, which 
have the role of building trust and adding institutional 
content.  

The platform technical provider is a company with 
the technical skills and capabilities to maintain the 
platform, solve any technical problems, and update the 
platform. The platform provider may not be local. 

Local business will provide local and personalised 
services to the platform, their access fee should provide 
the financial support that contributes to the economic 
sustainability of the platform. 

Event Organizers, or Hubs are the organizations 
around which the local everyday life of a 
neighbourhood is usually based. Hubs include local 
associations, training centres, sport clubs, and churches. 
They aggregate people and have the capability to 
understand and interpret the needs of a local area. 

The architecture of the network is based on a specific 
definition of the competences/knowledge of each 
stakeholder and its capability to add value, in terms of 
contents, aggregation, incentive to participation, 
technical support ( 

). 

Table 1: The architecture of localised online platforms. 

It is worth noticing that not all stakeholders are 
necessarily focusing on the same geographical context. 
Local businesses, for example, may need a larger 
customer base than a single community, whereas 

Actor Type of knowledge Value added 

Citizens Personal /tacit Attention / 
content 

Community 
provider 

Social 
/aggregative 

Aggregation 

Hub 
/associations 

Content related Events / 
content 

Technical 
providers 

Technical Technical 
solutions 

Local 
businesses 

Service /market 
related 

Personal / 
locally relevant 
market offers / 
money 

Institutional 
stakeholders 

Connective Trust /financial 
support 
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municipality may have interest in the platform only if 
they are replicated all over the municipal territory. This 
generates a local ecology in which actors with different 
perspectives support the cohesion of the community, 
and possibly its reproducibility. On one hand the 
gatekeepers defend the borders of the communities, thus 
ensuring relevance and trust, on the other hand local 
business and municipalities bridge different 
communities. The diffusion of such platforms cannot 
just be based on the expansion of users, but must be 
supported by the reproduction of such ecology in 
different local contexts. 

CONCLUSION 
The lesson learned in the two projects concerns the way 
design action in local contexts could be extended from a 
prototype level, involving a limited number of users, to 
large scale. This lesson is being validated at the moment 
this paper is being written, when new neighbourhoods 
are being created by citizens or associations that were 
not included among the initial promoters (My 
Neighbourhood project). 

The extension of a participatory approach from small 
pilots to a larger population should be based on the 
specification of the structure that would support 
scalability of such initiatives.  

The question of expansion of social networks has been 
widely studied and many cases have been reported, of 
rapid expansion of online communities (Tapscott and 
Williams, 2006, Leadbeater, 2008). The wildfire 
expansion of such communities has also inspired local 
social innovation initiatives, with the idea that this 
expansion could also support a new generation of public 
services (Cottam and Leadbeater, 2004a). This was also 
the initial idea that inspired the Life 2.0 and My 
Neighbourhood projects. However what happened 
during the development of the two project reveals that 
the model of expansion for localised social networks 
like the ones reported in this paper challenges the most 
common scale-up logic for online social networking 
services. Life 2.0 and My Neighbourhood are strongly 
linked to local geographical conditions. This condition 
of geographical contiguity emphasise the relevance of 
factors, such as trust, relevance and closure that must be 
addressed by creating appropriate systemic 
architectures. The concept of scalability should refer to 
the reproduction of this architecture, rather than to the 
multiplication of users. The task for the designer in this 
process is therefore to identify the stakeholders and the 
competences that will constitute the pillars of this 
architecture and to support their active participation and 
interaction in their respective roles. 
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ABSTRACT  

A UK hospital reduced the rate of patient falls by 

48% when a senior nurse worked alongside staff 

on 8 wards, reflecting in the specific local context 

if a patient fell over. In analysing what factors may 

have been significant, the authors reflected on the 

enabling and constraining interactions for falls at 

the hospital by using written narratives and theatre 

improvisation. Improvising situations with theatre 

methods enabled us identify the following aspects 

as important. The way the senior nurse and staff in 

the present moments worked with questions like 

‘what did you expect to happen’ provoked a shift 

in perspective on behalf of those present. Over 

time the shift in the conversational themes between 

staff changed the norms of their practice, with a 

nurse noting that ‘falls are now more in the front of 

my mind’. The importance of a third party who 

was a skilled practitioner by whom others would 

wish to be recognised was key. Similarly the im-

portance of conflict and shame in negotiating work 

ethics - features previously viewed as destructive - 

are now seen as also potentially generative in the 

interactions that lead to changing behaviour and 

attitudes towards preventing falls.  

INTRODUCTION 
One in three people aged over 65, and half of those aged 
over 80 fall at least once a year. Falls are the common-
est cause of death from injury in the over 65s; and many 
falls result in factures and/ or injuries. Falls cost the UK 
NHS more than 2 billion per year (Tian, 2013). In hos-
pitals, falls are the most frequently reported patient 
safety incident, frequently resulting in fractures and/or 
head injuries.  

The Brighton and Sussex University Hospital (BSUH 
Patient Safety Team, were tasked with reducing the 
number of patient falls using an approach common in 
the National Health Service (NHS). Steps included; a 
project launch; action plans and target setting. Falls 
reduced slightly over 3 months, but this proved unsus-
tainable. There was no statistical reduction of falls after 
a year. An emergent approach (Suchman 2011) was 
adopted with board support, the Patient Safety Team 
focused instead on the social aspects of human behav-
iours at the bedside. A senior nurse worked with staff on 
the wards, reflecting with them on each fall partly draw-
ing on an ‘After-Action Review’ technique. (Serrat 
2010). Data collected over the 5 years of this project 
demonstrated a significant decline in the annual falls 
rate, from 6.22 to 3.26 falls per 1000 bed stay days. This 
equate to 695 fewer patient falls per annum; a reduction 
of 48% (p<0.001).  

The Patient Safety Team wanted to explain what caused 
this dramatic and unprecedented improvement which 
they had initiated. They could not explain this using 
classical organisational theory or mainstream behav-
ioural change theories. They had a hunch that this was 
related to changes in nursing behaviours spreading 
through hospital wards after the Senior Nurse worked 
alongside staff in practice, hence our collaboration and 
the writing of this paper. 

The five authors are connected in the following ways. 
Mark and Paula lead the Patient Safety Team in 
B.S.U.H. Mark shared the draft of a paper they were 
struggling to write about this work with his former Di-
rector of Nursing, Karen. Karen engaged Mark and 
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Paula to run workshops on falls prevention in Gibraltar, 
where she was Chief Nursing Officer. Karen and Henry 
met each other studying for a Doctorate at the Universi-
ty of Hertfordshire, where Karen now works for Chris, 
who contributed to our workshop and this paper. Karen 
engaged Henry to run workshops at BSUH and in Gi-
braltar. It is from the complex interweaving of these 
connections that this work evolved. In other words, 
none of us can say really when the project started, and 
how and we do not consider it finished. So, if we cannot 
explain our approach in the tidy way of a project plan 
and method - how are we understanding human interac-
tion and the emergence of novelty in the falls work?  

We draw on the theory of complex responsive processes 
of relating (Stacey et al. 2000). We understand commu-
nicative processes as potentially transformative. In line 
with George Herbert Mead’s (1934) concept of commu-
nication as processes of gesturing and responding: ‘The 
meaning of a gesture by one organism is found in the 
response of another organism to what would be the 
completion of the act of the first organism which that 
gesture initiates and indicates’ (Mead, 1934, p. 146). 
This presents an opportunity to renegotiate the meaning 
of the interaction as it unfolds in the present. In other 
words - the meaning of what we say unfolds as we ex-
perience how others respond to us. This is a radical 
challenge to the prevailing ‘sender– receiver’ model of 
communication (Shannon & Weaver 1949) in which 
any transformation is believed to take place within indi-
vidual minds as a result of pre-reflected intentions of 
managers and leaving communication to only convey 
what is already thought. 

In this paper we seek to understand the social processes 
of communicative interaction that might help explain 
the dramatic reduction in the number of falls. Whether 
we see the change at BSUH as a change in culture; a 
change in management structure; a change in the indi-
vidual behaviour or a change in routines; we understand 
all of these as a consequence of a change in the commu-
nicative interactions; in the interdependencies of relat-
ing of those involved. This theoretical approach (unfor-
tunately!) would be inconsistent with any suggestion 
that by simply copying what Mark and Paula have done 
- a drop in the falls rate can be guaranteed elsewhere. 
Neither (unfortunately!) are we suggesting it can persist 
in perpetuity in BSUH. Instead, we have sought to cap-
ture the local context and the enabling constraints, in all 
their ‘messiness’, as they unfolded at BSUH. We make 
the case for seeking attention points, particular themes 
we become aware of as pivotal, and ask what might be 
generalizable about the nature of the interactions we 
describe.  

METHODS: AUTOETHNOGRAPHIC NARRA-
TIVES; THEATRE IMPROVISATION AND 
REFLEXIVE CONVERSATIONS. 
We have chosen to describe what happened as rich auto-
ethnographic narratives (Holman-Jones et al. 2013). We 
believe that nuanced description of the unfolding pro-

cess, with all the inherent complexity, is important for 
reflexivity. We do this to avoid making generalised and 
abstracted conclusions devoid of local context – as is 
consistent with our theory of action. Stacey and Griffin 
(2005) are similarly arguing for a detailed reflection of 
experience: 

“Given that one can only really understand an organiza-
tion from within the local interaction in which global 
tendencies to act are taken up [. . .], the insights/ find-
ings of the research must arise in the researcher’s reflec-
tion on the micro detail of his or her own experience of 
interaction with others” (Stacey & Griffin, 2005, p. 9). 

The authors have engaged in intense conversations 
about what happened, and how to understand the nature 
of leadership involved in this project. We used impro-
vised theatre method (Larsen & Friis 2005) as an invita-
tion to deepen our understanding of the conversational 
processes that give rise to these themes. By improvising 
situations that are similar to Paula and Mark’s experi-
ences, we recreated an opportunity to critically reflect 
together on the dynamics of the local interactions.  

Working with theatre improvisation can be seen as an 
invitation to spontaneity among the participants (Larsen 
& Friis 2005). In these spontaneous interactions, the 
existing power relations are not static, but continuously 
negotiated (Larsen 2005). Although working with imag-
inary scenarios, participant’s responses build on their 
own lived experience. They usually start to see them-
selves and each other differently as a consequence 
(Larsen 2005, 2011, Larsen & Friis, 2005).  

We have enacted situations that Mark and Paula accept 
“could be real.” We use skilled actors, experienced in 
this way of working (Friis 2005). Paula and Mark 
watched and commented on the plays. We point to how 
this prompted a different recognition of what was hap-
pening between those involved in the particular situa-
tion. This not only revealed what was believed to be 
already known, but also created new insights and under-
standing – which we argue has the opportunity to trans-
form the sense of self in relation to others. This was 
developed further in the reflexive conversations that 
followed the theatre sessions.(Larsen 2005). . 

MARK’S STORY  

THE PATIENT AND THE RELATIVES 
This journey began with the fall of an elderly patient on 
a hospital ward. He had been in hospital for several 
weeks following an emergency admission and was mak-
ing a slow recovery. One evening, he bent to pick up his 
slippers and fell. He told staff who attended him, that he 
had used his bedside table for support and, when this 
had moved, he had fallen face down on to the floor. The 
nursing staff hoisted Mr X back into bed. He had a lump 
on his forehead and neck pain. A subdural haemorrhage 
was later diagnosed, from which he died some days 
later. 
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This story of a catastrophic fall whilst in hospital is, 
regrettably, not unique. The response is well rehearsed: 
an investigation is undertaken, if this finds shortcomings 
in the level of care, a report is shared with the family 
and an action plan is developed to reduce the likelihood 
of a recurrence. We usually find the family and incident 
investigator forge a trusting relationship and the family 
appreciate the candour of the report. 

This family were very different. They struggled to ac-
cept the premise that to err is human (Kohn et al 2000). 
They were deeply unhappy that the patient’s bed rails 
were down and strongly believed that if they had been 
in the correct position the fall would not have happened. 
The lead investigator had difficult discussions with the 
family about who should be held to account for the fall. 
They wanted to know who was accountable and wanted 
someone sacked for the error.  

One of the hospitals Directors intervened as discussions 
were going around in circles. As a charismatic commu-
nicator, my assumption was that he would find a way of 
reconciling the family with the reports’ recommendation 
and assure the family that we had learned valuable les-
sons as a result of their loss 

I’m not that clear why, but this strategy failed. Instead, 
he told me after the meeting that he had given his assur-
ance to the family that the Trust’s falls rate would be 
reduced. I did not know much about falls at the time, 
(other than we had about 1500 per year.) But I did be-
lieve that falls were part of the pathway to frailty; some-
thing that happens to sick people. I told the Director that 
this was a “ridiculous promise as everyone knows falls 
can’t be prevented”. His retort was a typical “you know 
what needs to be done Mark”.  

In discussing this, we were struck by the fact that these 
kinds of explanations are rarely told. Usually the public 
transcript, (Scott 1990) would cover over such conflicts 
– and be presented as management setting a clear tar-
get as part of a pre conceived plan. However, we recog-
nise the fact that what happened next was different to 
what had gone before. We drew attention to the fact, 
that all the ‘nice’ relatives did not create a similar im-
pact. It seemed that the difference/ conflict was a key 
driver in shifting a cultural norm of what normally 
happens next.  

APPROACHING FALLS WITH ACTION PLANS 
In the absence of a better plan, I treated the project like 
any other large corporate initiative; a big launch with 
personal invites to all the ward managers and presenta-
tion from the national expert on falls. The Director gave 
an inspiring talk reconnecting staff with the values that 
made them want to nurse; a consultant talked about 
reducing unnecessary sedation; physiotherapists role 
played the falls hazards for elderly patients on a ward. 
Unusually for the NHS, we are data rich when it comes 
to falls. Loosely applying a comstat model (Weisburd et 
al. 2004), we encouraged ward managers to identify 
patterns and differences in their data and to develop 

action plans based on what they had heard and what 
they discovered in their data. The day went well, the 
engagement was good and the ward managers identified 
over 150 actions to reduce their falls rate. 

The first month's performance was good, with a steep 
reduction in the falls rate. The second month seemed 
promising, but in the third month the rate moved up-
wards. For the rest of the year the rate went up some 
months and down the next, always exhibiting normal 
variation. The ward managers met frequently to review 
the results. By the end of the first year, opinions were 
polarised into four camps: those who felt we had com-
mitted to the wrong actions, those who suspected the 
actions had not been properly implemented, those who 
believed progress was being made, but the focus on falls 
had led to more falls being reported and finally; those 
that held a position that falls are not preventable despite 
everyone’s best efforts. I offered these four scenarios to 
the Director prior to his follow-up meeting with the 
family at the end of the first year. The final count for the 
year had identified that the number of falls had barely 
shifted from the 1500 in the previous year. The Director 
had an uneventful meeting with the family.  

In our discussion on the ‘failure’ of the classic manage-
rial approach, we noted how disappointing results are 
often rationalised within the existing theoretical para-
digm. We see the number of interpretations created by 
the involved in this light, and although they all may be 
valid, they did not seem to invite reflection on any fur-
ther change. We also notice how the assumption is that 
the theory has not been applied correctly, rather than 
challenging the theory itself.  

THE STAKES BECOME HIGHER 
The story may well have finished there; but for an in-
centivisation programme implemented by the commis-
sioners of the hospital’s services. The commissioners 
held back 1% of the hospital’s funding in order to en-
courage the hospital to make quality improvements. 
They felt the falls work should be included.  

Despite my protestations that only one UK paper had 
been able to evidence a reduction in falls, the negotia-
tions progressed, with the Director's approval (my rela-
tionship with him was strained at this point). A reduc-
tion in falls rate of 18% was set as our target, the num-
ber taken from another hospital that had reported such a 
progress. A penalty of £600k was set if the target was 
not achieved. As the project was not going away, I gave 
up trying to stop it and renegotiated the original deal. 
The scope of the project was reduced to eight elderly 
care and acute medical wards with high falls rates; in-
cluding the ward of the incident. I also wanted to try 
something different. Although we had debated the issue 
of behaviours and leadership over the past year, I wasn’t 
as keen on the Directors emphasis on the leader and was 
increasingly interested in the idea of followership.  
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IMITATION AS A STRATEGY 
I’d just finished reading Buchanan’s book; The Social 
Atom (2007); and we were talking about Michael Wesch 
- An anthropological introduction to YouTube. 
(https://www.youtube.com/watch?v=TPAO-lZ4_hU ) 
They made a strong case for the importance of imitation 
in our social lives. Nicholas Christakis was making a 
similar case in his paper; The Spread of Obesity in a 
Large Social Network. (Christakis and Fowler 2007). 
Additionally at the time the Arab Spring was also play-
ing out, giving credence to the power of imitation and 
that a small act; Bouazizi's self-immolation, can have 
very unexpected consequences.  

We reached a point where we had found a common 
ground for our different perspectives and agreed some-
one should role model a new approach to falls manage-
ment (i.e. a leader). What was more important (from my 
perspective), was whether others would imitate and 
follow that leader. 

An idea of imitation, backed by literature and impres-
sive changes in other parts of the world was apparently 
influencing Mark in his negotiations with others at this 
point. We later reflected that in human processes of 
relating, responses are rarely pure imitation. The reac-
tion will become a response to the gesture created by 
the ‘role model’, but pure imitation alone cannot ex-
plain emergence of novelty (Stacey et al. 2000).  

A NEW ORGANISATIONAL STRUCTURE 
At that time I also had an emotional driver. I’d been 
given a new line manager. Actually, the new line man-
ager had recently been given my job! He was ex-
military and brought in for his leadership skills and he 
was obsessed by action plans and strategy. His ap-
pointment and manner were a sense of deep personal 
irritation. I was becoming increasingly cynical about the 
value of action plans and how the completion of the 
action plan seemed to be increasingly the end in itself, 
rather than any actual change in practice. Suchman’s 
(2011) paper on Emergent Design seemed like a won-
derful intellectual antidote to this managerial mind-set.  

My Director was persuaded by this paper. This freed me 
from action planning and effectively severed any need 
to report to my new line manager. For the first time in 
20 years I effectively had no job in the hospital. I had a 
bag full of left-field incoherent ideas, a falls project with 
an unrealistic target and a £600k penalty if it wasn’t 
delivered. And whilst I had autonomy, I had not man-
aged to free myself from accountability, as I was ex-
pected to give a weekly report at the Thursday Execu-
tive Safety Briefing. 

At this time it might be obvious to the reader, that think-
ing of what happened until now at BSUH as a “best 
practice” others should copy is not making sense. Still, 
the flow of events, from the unsatisfied relatives, to the 
new target and Mark being’ released’ from his job 
against own will are important as contextual back-story 
to the project.  

THE ROLE MODEL KNOWS NOTHING ABOUT FALLS 
If the project was about role modelling fall safe behav-
iour and hoping it would go viral, I needed someone 
who could work with this idea. Although a millstone, 
the high financial price for failure also provided an 
opportunity to bring in a senior nurse to lead the project. 
The choice of nurse was an easy one. I’d known Paula 
for a couple of years. I cannot remember how Paula 
found me, but I’d been reading Weick (Weick and Sut-
cliffe 2007) and Paula seemed effortlessly to make the 
connection between his analogies of managing warships 
and the challenge of running a busy ward. I believed she 
wanted to come and work in the Safety Team, and I 
wanted her to lead this project. She initially refused, 
eventually settling for the same remuneration as me. 
Our flexible application of personnel processes included 
adding the title ‘nurse’ to my old job description. Three 
people were now working to my old job description, 
although only one had the job!  

Paula started and dropped the bombshell that she knew 
nothing about falls. I never saw this as an impediment, 
as we’d had the input of the national expert on falls in 
the first year, and yet falls remained static. We settled 
into a pattern of working that was different and refresh-
ing. For the first time in both our careers we only had 
one project to work on. We immersed ourselves in the 
data, incident form narratives and daily stories of ward 
life.  

Paula spent her time between the eight wards and the 
office. In the early days I’d wander to the wards with 
her. The casual visits always seemed to follow the same 
pattern, we’d arrive together and within minutes I would 
be left standing in the middle of the ward, Paula would 
quickly disappear behind a set of curtains for what 
seemed like an eternity. It was an alien environment, 
fascinating to watch, but always slightly awkward as the 
outsider. It always felt far more comfortable when we’d 
gone to the wards to talk to staff as it provided the con-
text for understanding what I was seeing. 

We established a pattern of working (that we jokingly 
called praxis). Paula would do all the work (practice) 
and I would spend my time listening to what she doing 
and theorise. After every fall, Paula would try and un-
dertake an After Action Review – essentially a debrief. 
As we did more and more debriefs, we confirmed my 
prejudice that staff doing the job hold the answer to 
doing the job better, but all too frequently in the NHS 
we don’t ask them, preferring the opinion of external 
experts.  

In the conversations we have noticed the rich conversa-
tions between Mark and Paula apparently emerging 
from the difference combined with a having only on one 
task. Paula’s skills as an experienced nurse seemed to 
play a significant role. So what was Paula doing behind 
those curtains?  
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PAULAS’ STORY  
When I walk on to a ward I immediately get involved, 
immersing myself in the environment. I scan the area; 
I’m looking, making an assessment. What is happening? 
Are the patients settled, where are the nursing staff? It 
looks busy, perhaps even chaotic, there is a lot going on. 
The curtains are pulled around a few of the bed spaces, 
whilst personal care is being carried out. This impacts 
on the visibility for the patients either side of this area. 
The nurses behind the curtains can’t see what is happen-
ing outside. There are lots of people, doctors, physio-
therapists, pharmacists, all wanting the nurses’ atten-
tion. The phones are ringing, relatives are enquiring 
about their loved ones. The staff look harassed, not 
knowing what to do next, there are numerous interrup-
tions for them. It must be difficult not knowing what to 
do first. Experience tells me when patients want or need 
something; I take notice of their non-verbal cues if they 
are restless, rushing, or distracted. They don’t have to 
say anything. Prioritizing comes with experience and 
confidence. 
 
Standing here, I can see the potential risks. Some things 
make me anxious, beds pumped up to their highest 
height so that the housekeepers can clean underneath the 
bed frames. They don’t realize the dangers! They are 
just doing their job, but the patient is asleep on the bed 
and is a high falls risk, blissfully unaware of what is 
happening.  
 
I have choices. I can pretend I haven’t noticed and walk 
by, but that wouldn’t be right, would it? What if he 
suddenly woke up and tried to climb over the bedrails? I 
would feel uncomfortable, guilty, that’s not caring or 
compassionate care. That could be my Mum or my Dad 
in that bed, and I would want the best for them. I want 
to make a difference. Experience tells me what is going 
to happen next if I don’t intervene. I cannot avert my 
gaze, I have to do something. It’s intuitive. I can see the 
problems ahead. A patient getting up unsupervised that 
might fall over; another looking agitated who will prob-
ably try and stand. There are nurses not reacting for 
whatever reason, some perhaps because they are not 
experienced enough yet to see the risk. Sadly, this is 
something that may only come with hindsight, perhaps 
when their patient falls. Others, because it’s busy and 
they have to make decisions in the moment, like attend-
ing to the acutely unwell patient, a cardiac arrest, the 
need to change an intravenous infusion. They are con-
stantly juggling the acute needs whilst also aware of the 
elderly agitated and confused patient who just wants to 
go home.  

PATIENT INSIGHTS 
Unfortunately I only get to see patients once they have 
fallen, so I talk to the patient, their families and the staff 
looking after them. My objective is to understand. I 
build a picture of what was happening on the ward at 
the time of the fall, as well as gaining insight into the 
patient as an individual and as a person. Today I meet 

James, who is 86, and has dementia. He has been admit-
ted to hospital because he has deteriorated at home and 
his wife is finding him increasingly difficult to manage. 
I have been asked to see him because he fell in the early 
hours after returning from the bathroom. I have read his 
notes. James is described as having decreased mobility, 
and looks unkempt and smelling of urine. I speak with 
his wife. She tells me about her husband, what he was 
like and how he has been at home.  
 
I learn he was a RAF pilot, a proud and highly respected 
man who is used to being in control and in charge. She 
explains that his mobility has deteriorated and that he 
finds it difficult to climb the stairs to bed. She also men-
tions that he has had several “accidents”, but that James 
does not like to discuss his continence problems with 
her; he’s embarrassed. She tells me she has been waiting 
for the continence nurse to visit her at home to under-
take an assessment for over 8 weeks now. Meanwhile, 
she has been managing this at home, buying continence 
pads from the local chemist. It’s the night time, when 
James wets the bed that she can’t cope with. She says 
that when her husband walks out to the toilet with his 
wash bag it usually means that he is “wet”. 
 
James’s is distracted and he wants to go home. The fall 
he had was at night time and related to toileting. His 
nursing notes do not tell me what his sleeping is normal-
ly like, or his toileting pattern, but I do know that the 
night of his fall, he had a disturbed night with frequent 
trips to the toilet. A nurse has noted that he wanted to 
have a wash in the night and had his wash bag with him. 
She thought he was just confused, thinking it was day-
time. (If only we had spoken to his wife). The frequent 
trips to the toilet make James’s tired.  
My expectation for anyone with continence problem is 
that a continence assessment a toileting chart needs to 
be completed. I am disappointed they haven’t been. 
Understanding that James needs to maintain his inde-
pendence, but perhaps more importantly his privacy and 
dignity, I undertake a continence assessment with the 
help of James’s wife, implementing a toileting chart and 
providing suitable continence aids. 
 
I discuss James with the nurses on duty and ask them 
“hand on heart” did they feel we had done everything to 
reduce James’s risk of falling. They reply that they 
have. I start to challenge. I ask the question, ‘What were 
your expectations?’ This gets us thinking. Falls are 
impacted by so many other things. We talk about toilet-
ing, assessment, communication, patterns of behaviour, 
sleep and dementia. It comes to light that the nurse had 
left the bay momentarily to collect supplies leaving 
James and others unobserved.  
 
We reflect, look at what our options may have been 
with the benefit of hindsight and then I ask the question 
again. “Do you think we have done everything we could 
have? “ This time their answer is different. A new un-
derstanding has emerged from our conversation.  
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So this gives us a glimpse of what Paula might have 
been contributing. From the insight we now have we 
notice that being an experienced and respected nurse, 
she can immediately get an idea of the situation at the 
ward, that is impossible for an unskilled outsider to 
obtain in the same way, and she finds a way to stimulate 
staff to reconsider the specifics of their practice in a 
local context.  
 
At this point in redrafting the paper- we note the impos-
sibility of thinking of these narratives as purely our 
own, since each iteration provokes new insights and 
affects how we make sense of this work as we discuss 
them together. For coherence, we have indicated atten-
tion points we conclude as important in italics to aid the 
reader. In this next section- Karen and Henry reflect 
more fully on the themes that have emerged from our 
work. Thus we point out the influence of how the theatre 
work affected how Mark and Paula are included below- 
rather than above.  

KAREN – HOW I CAME INTO THIS  
Mark sent me a draft paper he was struggling to get 
published for advice. This was strong on data support-
ing the statistically significant claims for their falls 
reduction - but provided much less information about 
what it was they actually were doing together in prac-
tice. Mark had laughed, and said that was because they 
didn't know! They had a hunch it was to do with some 
kind of mimicry of behaviours of nurses who worked 
alongside Paula in practice as a role model when she 
went to visit them after a patient had fallen over to find 
out what happened. What they found more difficult was 
to specify exactly what it was that she was doing and 
saying in these micro interventions that seemed to be 
making a difference.  

I also had a hunch. Having participated in improvisa-
tional theatre techniques with University of Southern 
Denmark in the past, I had noticed how it seemed a 
particularly effective technique for provoking conversa-
tions that other qualitative research tools such as focus 
groups, interviews etc. failed to articulate. My hunch 
was that this may be a research method for helping them 
to identify more clearly what they were doing together - 
in order that we could then open this up for further dis-
cussion and theory making. 

I had invited my Hertfordshire and Kingston colleagues 
into the conversation because I had an intuition that our 
joint knowledge and interest in the complexity sciences 
could bring something new to the discussion. Marks’ 
hunch about why nurses may be changing their behav-
iours also looked to complexity sciences to seek expla-
nations from a radically different perspective. I thought 
they were doing this because the systemic approaches to 
organisational change that dominate the NHS – and are 
based on a linear understanding where it is possible to 
correlate cause and effect – had not given them an ade-
quate explanation for something that puzzled them.  

This resonated with my own critique of such approaches 
based on my research of implanting an NHS risk man-
agement strategy with Mark as part of my Doctoral 
thesis (Norman, 2005). Such approaches make assump-
tions that are taken so much for granted that it seems 
they are seldom questioned. These assumptions are that 
i) it is possible for leaders to make plans for and direct 
the organisation understood as ‘system’ through using 
tools like strategic planning and policy implementation, 
ii) it is possible to ‘cascade and implement’ such plans 
and policies through careful top-down communication 
of the blueprint or plan by those who designed it, iii) it 
is possible to set goals and targets for the ‘system’, 
measure these, and take action to restore to equilibrium 
if measurements fall outside acceptable levels (an idea 
taken from homeostasis in the natural sciences), iv) it is 
possible for leaders to develop policies and procedures 
(forms of simple rules) that are followed by those lower 
down the structure to produce a uniform output.v) ‘Best 
practice’ is therefore transferable to other ‘systems’ 
through identifying what this is, codifying it through 
education, guidance and training and ‘implementation’, 
vi) it is possible to create or change organisational ‘cul-
ture’ by senior leaders identifying the mission and val-
ues for an organisation and then implementing these, 
vii) it is possible to ensure that in the parts of the whole 
system, the staff understand such plans through manag-
ers conveying clear messages (the ‘sender–receiver’ 
model of communication).  
In this way of thinking, as Mark and Paula discovered, 
if the desired outcomes are not achieved, it is often 
assumed that the problem must be either at an ‘individ-
ual’ level and the person who wrote the plan got it 
wrong or that those responsible for executing the plan 
must not be doing it properly, (i.e. a ‘performance” 
issue). An alternative explanation is often that it must be 
a ‘systemic’ failure i.e. at some ‘macro’ level that is the 
cause of the problem.  

A third explanation also cited by their colleagues was 
that it was the culture that was the problem. Notice how 
these latter two lose the paradox that we hold to, it is us 
as individuals who together form our systems and cul-
ture- as they also form us. 

THE CONSEQUENCE OF NON LINEARITY 
In the non linear world of complexity science – the link 
between cause an effect is effectively broken. Changes 
are understood to emerge as a consequence of sum of 
the interaction between all agents, thus what each agent 
is doing or not doing together with other local agents 
creates emergent patterns. There is a sensitive depend-
ence in which a small change in one state can result in 
large differences in a later state; the butterfly effect 
(Lorenz 1963). From such a theoretical perspective- it 
can be seen that paying attention to the small interac-
tions that occur from moment to moment becomes cru-
cial, since it is from these that global patterns emerge. 
So whilst any long term prediction of such patterns are 
accepted as impossible (for example- as in the weather), 

222



Participatory Innovation Conference 2015, The Hague, The Netherlands http://sites.thehagueuniversity.com/pinc2015/home 7 

techniques that enable us to recognise such patterns 
emerging over the shorter term might help us in devel-
oping more skilful ways of responding to them.. Perhaps 
this is the behavioural equivalent of knowing when it 
may be worth packing an umbrella?  

This is what I think improvisational theatre techniques 
are good at doing. They help us spot how patterns in 
human relationships emerge through all of our participa-
tion – and help to provide a deeper insight into the per-
spectives of everyone involved in order that we can 
develop a more complex understanding of what is hap-
pening. So we will now describe how we work in this 
way.  

HENRY – IMPROVISING WITH THEATRE  
We worked with improvised theatre at our first meeting 
in the UK, hosted by Kingston University. Paula and 
Mark brought up some difficulties they had with a de-
mentia ward. We met again in Denmark, where my 
students were presenting work they had done with falls. 
We recorded this workshop on video and transcribed 
parts afterwards. 

One of the students told a story from her visit to a Dan-
ish ward. An elderly woman with a recent hip replace-
ment and Alzheimer's, was seen by a physiotherapist 
and left in a chair behind a closed door, without an 
alarm, after treatment. Mark and Paula previously dis-
cussed this with the student via Skype, and suggested 
we improvise the situation on stage. The intention in 
playing this scene was to come closer to understanding 
how Paula and Mark may influence behaviours in a 
situation like this and see if we could identify general-
izable features that may explain how nurses changed 
their attitude towards falls.  

The audience included students and other local stake-
holders involved in a students projects about falls. 

We had two actors on stage, one playing the nurse that 
found the patient in the chair and another taking the role 
of the physiotherapist. In an improvised conversation, 
the nurse was asked by Paula to challenge the physio as 
to why she had left the patient with no means of calling 
a nurse; knowing she could not summons help if needed 
- and behind a closed door. The nurse tried, (rather fee-
bly the audience felt!) - but this didn’t evoke much of a 
response from the physio. The improvisation illuminat-
ed how the first instinct of the nurse and physio was to 
politely dispute each other’s version of events - both 
believing they knew what ‘really’ happened. 

Mark commented: I don’t think that there is any learning. 
You (the nurse) might become a bit more cross next time or 
maybe give up next time.  

What the audience recognised was how realistic this 
felt. We get cross with colleagues - but find it hard to 
challenge them. And when we do - if this is not recog-
nised as a legitimate challenge by the other person - it is 
hard to challenge again. So it is easy to walk away and 

console oneself that you ‘mentioned it,’ but at the same 
time realise it is still not resolved.  

Ten years ago Karen and I were exploring poor hand 
washing amongst some staff at the hospital. We played 
a situation on stage in which a nurse bravely challenged 
a Doctor who hadn’t washed his hands. Initially her 
nurse colleagues praised her. Later when she insisted on 
challenging him again as she felt he had not taken her 
seriously, the nursing audience commented was that she 
was ‘too much’. She has made her point, and as col-
leagues that are dependent of each other, they needed to 
keep up good relations with the doctors.  

Similarly, it became obvious that in a situation like this, 
that most probably nothing would change; as Karen 
said: | 

Karen: I can imagine in future, where the patient falls, and 
the nurse says; ‘Well, I told her twice!’ 

The immediate recognition of this situation became 
intensively discussed among us. In a social understand-
ing of change-it is not possible to locate the emergence 
of risky falls behaviour solely with the physio. She as-
sumed the nurse would come after she had gone. Unless 
something happens to change that belief, it is likely to 
happen again. But challenging another’s practice is 
difficult - because we care about what people think 
about us. Power is also important- it is more risky to 
challenge peers or seniors.   

 
Fig 1. Karen playing the role of Paula in conversation with actors 
playing a nurse and a physiotherapist negotiating a situation that might 
have lead to a patient fall. Paula and Mark are directing Karen's 
action. 

In improvised theatre, we mix professional actors with 
people from the audience. In setting up a fictitious situa-
tion on stage, people chip in their experience, so the 
situation on stage becomes what we call a fictitious 
reality (Larsen, 2005). I thought hard about how best to 
set up this scene. We needed to see what Paula and 
Mark would do in a situation like this. I had the idea of 
letting Paula direct someone playing her. We only had 
two professional actors available, already playing the 
nurse and the physiotherapist. I asked Karen to take the 
role of Paula. At that moment I had a hunch that it may 
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work, only finding later why. From the direct work with 
this scene, and the reflections that followed not just 
immediately, but also after seeing the video the follow-
ing attention points emerged.  

PRESENCE OF A THIRD PERSON 
Paula’s first action when she started was to visit wards 
that have had falls incidents. By following the interac-
tion on stage we noticed that bringing new voices to the 
conversation (e.g. the student or Paula) offers a potential 
to transform the conversational themes. Karen reflected 
on this after the theatre scene in her role as the third 
person; 

Karen: I would expect a certain constraint because the third 
person is there, it constrains their behaviour and they know 
this in some way. They are worried about what I might 
think. There is something in there about not wanting to be 
seen to a third party, who may have some kind of power or 
you value their opinion. You don’t want them to think that 
you have done something dangerous to a patient. 

It might seem a banal observation, but we find it im-
portant to notice that the mere presence of an outsider 
will potentially change the conversation. Mead (1934) 
noted that as humans we are able to take the attitude of 
“the generalized other” to ourselves.. By this he means 
we can anticipate how others in our culture will per-
ceive us and our behaviour. When an outsider is present 
the conversation between the insiders cannot stay pri-
vate, but will inevitably be influenced as a result of the 
physical presence of another “other”.  

ASKING ’WHAT DID YOU EXPECT TO HAPPEN?’  

Karen went on stage, and asked what happened, directed 
by Paula and Mark. 

Karen: What happened, what did you do? (looking at both) 
Phys: We had an exercise, the normal one, where she 
walked from the bed, I walked with her, then we crossed 
the room to … 
The physiotherapist (and the nurse) seemed happy to ex-
plain what they did, and I expected this to go on for some 
time. However, Mark and Paula reacted immediately:Mark: 
I think we should stop here. You are now into a narrative 
over what’s happened, which I think is the natural way we 
often play out these conversations. I wonder, if we take it 
as a different approach, if Karen asks ‘So what are your 
expectations?’ Rather than you describing what happened. 
Say –‘What did you expect to happen? When you left the 
room what did you expect to happen?’ 

This was a surprising moment.Apparently Paula and 
Mark were less interested in what happened, but would 
focus on the anticipation of what staff would expect to 
happen next. This was significantly different from just 
"talking things through with people". From the look of 
Paula's face, and next intervention, there is no doubt that 
this "What did you expect to happen" is obviously a part 
of their ’method’. This technique of exploring intention 
and using the imagination of those involved, invites an 
immediate change of perspective. 

Karen: So when you left the room, what did you expect to 
happen? 
Phys: Well I expected that eh that the nurse would come 
and take .. the patient  
Paula (directing Karen)– in a sharper tone: I would ask, so 
how she expected that to happen 
Karen How did you expect that to happen  
Phys: eh.. expect what 
Karen: How did you expect that to happen  
Phys: (hesitating again) .. eh .. expect what 
Karen: The nurse to come. Did the nurse know they had to 
come or had they told you or.. 
Phys: Yeah – yeah that’s what we have negotiated (looks at 
the nurse) 
Nurse: No I didn’t know she was taken out of bed and put 
in a chair 

Watching the situation at stage it was obvious that the 
physiotherapist could not answer this question easily. 
The actor did what we agreed most of us would do. She 
knew what was being asked about, but she avoided 
responding. She had to question her beliefs and felt 
anxious. Paula persisted, without hesitating, with an 
even more challenging question; ‘How would you ex-
pect that to happen?’  

Being asked about one’s professional imagination by a 
third person provokes shame if one cannot give a good 
response. This is in line with Aram (2001) who under-
stands shame as produced by transgression against the 
rules of society others can see. Here the actor playing 
the physiotherapist can feel the shame of not being able 
to respond to the question.  

During the work, people from different wards reported 
that when Paula asked the nurses to account for what 
had changed, they replied: ‘Falls just seem to be more at 
the front of my mind’. This made Karen think about 
how she changed her own nursing practice? She sug-
gested this might be connected with a sense of shame of 
doing something in a less than perfect way. After an 
initial defensive or resistant response- one might come 
to accept a new understanding that was more helpful 
than the one before. This involved an internal dialogue 
about her own beliefs on what is the right thing to do, 
which may call into question what we did before, evok-
ing shame and guilt. She said; ‘As my understanding 
changed-so did my practice.’ This is a radically differ-
ent way of understanding from one that posits we for-
mulate a theory, which we then “put in” to practice.  

With this perspective in mind, we now can see how 
questions like “what would you expect to happen” 
raised by an experienced third person may radically 
influence behavioural interaction.  

In asking this question Paula and Mark are influenced 
by the method of ‘After Action Review’ (Serrat 2010). 
After Action Review originates from the military, but is 
now widely spread into the public sector, including 
hospitals as a form of group reflection; participants 
review what was intended, what actually happened, why 
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it happened and what was learnt.. By reviewing what 
was intended, the literature advocates that participants 
divide the event into discrete activities, each of which 
had (or should have had) an identifiable objective and 
plan of action. They stipulate that ‘rank should be left at 
the door.’ The facilitator should ask ‘what actually hap-
pened?’ and state; ‘This means the team must under-
stand and agree facts about what happened. Remember, 
though, that the aim is to identify a problem not a cul-
prit.’ 

The thinking behind ‘After Action review has roots to 
the thinking of a Learning Organisation (Senge 1990; 
Garvin, 1993), in which the individual is seen as a part 
in the whole; the learning organisation. Stacey raises a 
critique of this in which he notices that only people can 
learn, and that learning cannot be understood as an indi-
vidual activity, but only an activity of interdependent 
people (Stacey 2003).  

We noticed how differently Paula and Mark are working 
with the After Action Review question. Their focus is 
on the interaction; it is not just what Paula says to them 
- but about how they respond – including their internal 
dialogue. This resonates with what we saw in the play 
and in the reaction from Paula and Mark, which prob-
lematised i) the notion of ‘leaving rank at the door’, ii) 
the notion that the team could reach consensus on what 
happened., iii) the notion that we can document ‘lessons 
learned’ and issue these as new protocols for best prac-
tice – as these are taken up in different ways depending 
on our previous experience.  

So we conclude, that the way the question is asked is far 
beyond the idea in After Action review. The question is 
asked as an in-the-moment action, a critical question 
that in the present moment confronts the engaged pro-
fessionals with their own practice- one that evoked 
feelings of guilt and shame and raised anxiety. This 
leads to our next attention point.  

A PROVACTION OR CONFLICT  
Mark and Paula initially responded to questions about 
staff resistance by saying; ‘There wasn’t resistance from 
staff - because the suggestions for change came from 
them.’ None of us initially challenged that assumption. 
However, in the play, the response to the question 
“What would you expect to happen,” made us think 
more deeply about whether the suggestions really just 
‘came from them,’ and whether the processes involved 
in emergence of new behaviours were always non con-
frontational. After our first event, the involved actor 
sent an email about another improvisation we all did 
together;  

(I noticed) the apparent contradiction between Paula 
and Mark’s comments that the staff..were quite open 
and positive in the conversation..– and the experience of 
the three of us playing the 3 staff of feeling criticized, 
attacked and resistant 

Thus the theatre technique afforded an insight into what 
might be happening in other situations, e.g. when Paula 

asks the staff about whether ‘hand on heart’ they did all 
they could for James. When Preben, (the actor) said he 
had felt defensive when questioned in his role, Paula - 
she admitted she had felt upset about this - even to the 
point of checking back with the nurse in her original 
story whether this was the case. Our point is not wheth-
er the original interpretation was true or not- but why 
we are so resistant to the idea of being perceived to 
evoking resistance? Why is this seen in such a negative 
way? Is this because of an ideology around organisa-
tional change that privileges notions of consensus build-
ing and empowerment? (‘Leave rank at the door?’) And 
that Paula’s’ sense of identity was also shaken when she 
felt mis-recognised. When we discussed this, we posed 
a different question. What if resistance, recognition and 
mis-recognition are essential pre conditions for under-
standing the behavioural changes in nursing practice 
that appeared to have led to the reduction in falls?  

Furthermore, it can be argued that recognition is far 
more than an unconditional positive regard - of ’respect-
ing everyone’. Maybe the critical questions are also felt 
as a deeper recognition of the work, of the core values 
and beliefs about what it means to be ‘a good nurse,’ 
leading to further reflection about professional identity? 
That we take our own- and others- experience seriously? 
The question that still remains is when, how and why 
such challenges are accepted by those involved, since 
we all agreed that not just any other person would do – 
our next attention point. 

BEING RECOGNIZED AS A SKILLED PRACTICIONER 
Reading Paula’s narrative reveals her expertise. Over 
time, Paula and Mark have developed extensive 
knowledge on falls, but we found what is as stake is 
much more fundamental; being recognised and recog-
nising oneself as a skilled and competent practitioner. 
Late in the play the nurse and the Physiotherapist came 
to a point that some recognized as stuck. Mark said: 
“There has been some kind of movement, let’s try and 
build on it”, while Paula flatly rejected this as good 
enough: “they haven’t come up with a clear plan”.  

In his work, Honneth (1997) notes that recognition is a 
physical act. Theatre interaction enables reflection about 
the impact of the physical interaction. When Karen, 
went on stage in the role of Paula, it worked well since 
they cannot not act as the experienced nurses they both 
are. In their reflection, the actors explained that this 
gave Karen a natural authority. So, it is not merely the 
presence of a third person engaging in the challenging 
conversation. We propose it has to be a person that 
other professionals want to be recognised by. This is 
important, because in todays performance culture, the 
NHS is replete with auditors whom clinicians often feel 
make judgements on aspects of their work they are 
unqualified to make. We agreed Karen’s presence, as 
someone with nursing knowledge was important. The 
actors said it was because they felt she had credibility 
and that was important to how they responded – “rather 
than feeling like a kid being told off by the teacher.” 
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And Karen said she felt their respect–which influenced 
how she participated. Note again how this is a social 
process.  

DISCUSSION 
Our challenge has been to describe the emergent nature 
of our work together-in all it’s confusion and messiness- 
as a way to show how we developed a deeper under-
standing of how nursing behaviours/attitudes towards 
falls changed in BSUH. So how might we explain this 
now? 

Mead defines ‘attitude’ as a ‘generalised tendency to 
act.’ Marks’ initial hunch that we are somehow influ-
enced by how others behave- and may copy them was a 
helpful starting point, but this work also showed us that 
mimicry alone could not explain how genuine novelty 
emerged. Similarly- the idea of a blueprint to learn les-
sons – cited in the After Action Review tool; ideas of 
splitting ‘problem from culprit,’ and suggestions that 
power is something that can be ‘left at the door’ are 
assumptions this work has challenged. Our research 
indicates that it’s not just how sensitively or not some-
one poses problems - it is also about the internal dia-
logue we have with ourselves. We suggest values play a 
crucial part of that internal dialogue. Dewey (1934) 
describes values as a ‘voluntary compulsion to act’ and 
values therefore have a potential motivating and ena-
bling call to action in our everyday life. They assist us 
in choosing from our desires what to do because we will 
be judging whether the intended outcome of our action 
is “good”. In making this judgement, we take account of 
what Mead calls the “generalised other” – which is our 
capacity to take on the attitude of our social group and 
consider what they might think of such a choice. Norms 
are described as constraints, the “ought”, which may 
constrain our choices of action because in our society or 
culture certain ways of acting are not acceptable to 
others, or to ourselves (Stacey 2011). We believe from 
our research that this accounts for the how the paradoxi-
cally enabling/ constraining; conflictual /supportive 
conversations between Paula Mark and the staff reflect a 
negotiation of the values and norms around attitudes 
towards falls which provoke or restrain certain course of 
action. It is the process which quite literally enables us 
to change our mind- noticed by the nurse who said; ‘It 
just seems (falls are) more at the forefront of my mind.’ 
For her, this is a live question- a constant testing of 
values and norms of her practice. What would Paula and 
other think about what she is doing? How can she ac-
count for it?  

We show how the theatre method is thus consistent with 
our theoretical and methodological emphasis on narra-
tive and plot. This is why the question ‘what did you 
expect to happen’ is such a significant one. People are 
invited to understand themselves as someone with agen-
cy in an ensemble of players who have potential to in-
fluence the way that the play unfolds. We see a strong 
link between narrative method and the narrative-like 
quality of experience. Theatre is also narrative-like, 

giving people another change to re-experience, or to 
experience things differently. We argue that the system-
ic approaches BSUH used in the unsuccessful first year 
cover over agency, (i.e. what people are doing), because 
it recasts them as parts serving the whole.  

Alasdair MacIntyre (1981) makes the case that we are 
constantly re-narrating our story in relation to others, 
and we come to accept that we figure, sometimes as 
minor players, in other people’s narratives about them-
selves. We suggest that the theatrical method allows for 
this explicit re- narrativisation because it takes place 
publicly. It is a kind of open reflexivity which is bound 
to affect people’s private conversation about them-
selves. The latter is consistent with Mead’s definition of 
mind,(i.e. humankinds’ unique capacity to see oneself as 
an object and converse silently with oneself –
‘thinking’.) Re-enacting and re-narrating allows for a 
change of mind about themselves for those involved, 
which holds the potential for transforming both the 
individual and the group both at the same time.  

We now recognise from these improvisations that the 
behavioural changes to emerge do so as a result of the 
interdependency and micro interactions of all of those 
involved. It is not something located just ‘in’ Paula, the 
leader. She also changes her practices as role model. 
Thus this is not consistent with a sender – receiver mod-
el of an expert imparting knowledge to a subordinate. 
Together they are changing their understanding of the 
context and assumptions about why patients fall. We 
now question any notion of leadership being located 
within individuals, suggesting instead it is a social phe-
nomenon, based on Stacey et al’s understanding of 
change in human organisation emerging through human 
interdependency and the interweaving of conversational 
themes - in which patterns can either remain stuck or be 
transformed. 

Linking this to our theme of conflict and resistance, we 
suggest that theatre allows for the conflictual negotia-
tion of different possibilities – things don’t have to be 
the way they are, we have a chance to renegotiate a 
different future together in the present. We also suggest 
from this work that anxiety appears important for novel-
ty to emerge. But we also propose that too little anxiety 
can lead to repetitive and stuck patterns of behaviour; 
too much anxiety and people become paralysed (as they 
might with targets and punitive sanctions). But anxiety 
which provokes the paradox of trust/mistrust (with no 
suggestion that this can be manipulated) might just 
create greater possibility new ways of acting to emerge. 

Drawing on Mead, we argue that theatre may be a way 
of bringing alive the social object ‘caring for patients’ 
for nurses. So Mead argues that our ability to take part 
in social life depends upon our capacity to take in all 
aspects of the social object to ourselves. Paula, and 
Mark found theatre to be a useful way of making the 
social object, ‘preventing falls’ or ‘good caring nurs-
ing’, an accessible way to bring alive for them their own 
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part in it – and one we would like to develop in future 
with more nurses involved in falls work.  

Finally, we have to acknowledge serendipity, which 
Mark and Paula’s stories seem to bring in again and 
again. But alongside chance, comes the capacity to 
recognize what the chance offers in the way of possibil-
ity. It is possible that what the re-enactment of play-lets 
allows for, is the potential of small differences of ges-
tures amplifying up into something significant which 
the ‘logic’ of theatre allows for. In management terms, 
we could think of it as a kind of live scenario planning; 
a very different concept to Marks’ dreaded action plans.  
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ABSTRACT 

What is ‘it’ which actually takes place in the 

process of the creation of a new venture? 

Traditional research would focus on the creation of 

‘the product’ or the venture. In this paper, we focus 

on the creation of ‘new meaning’ and emerging 

interdependencies between people in the process of 

new venture creation. Taking on an auto-

ethnographic approach we co-construct, describe 

and analyse two narratives which on different 

levels, explore the notion of interdependency 

emerging in the process of creating a new venture. 

In our narrative approach we channel our new 

venture creation research into an evocative and 

analytical direction which is rarely touched upon in 

the dominant literature on entrepreneurship. We 

illustrate the value of narrative research in enabling 

us to investigate what new venture creation is, 

from an involved participant perspective. We find 

interdependencies as enabling constraints between 

the persons involved in creating the new venture, 

paradoxically at the same time opening up and 

closing down opportunities, which affects the 

decision making.  

INTRODUCTION 
In the past decades, entrepreneurship and new venture 
creation has gained extensive attention in academics (Shane 
and Vakataraman, 2000). There is a special focus on the 

process element in new venture creation. (Moroz and 
Hindle, 2012; Shane 2012). Moroz and Hindle (2012) claim 
that, if we are to better understand entrepreneurship, we 
better focus on the process of entrepreneurship. But the 
process of what exactly? Shane (2012) concludes that we 
simply do not know the answer to this question yet, but that 
there is ‘hope’ for entrepreneurship to become a serious 
topic of research. For this to emerge, new venture creation 
processes should be better defined. 
In the process of creation the new, it is hard to define what is 
actually being created. Some scholars would focus on the 
proposition or product (e.g. March, 1991; Ries, 2011), others 
focus on the creation of the company (e.g. Shane, 2000). 
while even other scholars focus on how meaning is created 
in the innovation process (e.g. Buur and Matthews, 2008). 
What we find it striking, in the light of the conclusions 
Shane (2012) is bringing up, that there is so little 
consideration and ‘real’ interest in the research that is done 
on entrepreneurship. Mullen et al. (2009) mapped the 
methods used in the top three entrepreneurship journals 
(Journal of Small Business Management, Entrepreneurship 
Theory and Practice and Journal of Business Venturing). Out 
of 665 papers, 428 (64%) were quantitative empirical 
papers, of which 155 papers were based on secondary data. 
Meaning, in 24% of the papers the researchers were taking 
such a detached standpoint in the sense that they never 
personally interacted with that what they were researching. 
In only 7% (50 papers) of the papers a qualitative method 
was chosen, which in most cases would still not mean that 
the own values and beliefs of the researcher(s) were 
explicitly included in the research. When following Buur 
and Matthews (2008) and Buur and Larsen (2010) the 
personal interest of the researcher is always interwoven into 
this new meaning. In our understanding, exploring such 
ways of conducting research would therefore strengthen the 
understanding of new venture creation processes in general. 
Therefore, this paper is constructed out of conversations 
around auto-ethnographical material such as field notes, 
narratives and chunks of everyday life material from the 
personal experience of involvement in creating a new 
business venture. The research thus emerges through 
personal and confessional conversations on the lived 
experience of participating in a startup business. We will 
describe two cases from the research context, in which one 
of the authors is personally involved as a practitioner. It is in 
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the reflection that we have as researchers that our 
understanding and contribution to literature is created. 
By taking this approach we do not intend to ignore the 
importance of efficiency, control and concrete measurements 
of (historical) performance as a basis and goal for 
organizational decision making (Larsen and Sproedt 2013). 
We see the interventions of us as researchers in the light of 
complex responsive processes (e.g. Stacey, 2010) in which 
meaning is always negotiated in the social process of 
interdepencies between people. 
We consider interdependencies as enabling constraints 
(Gottlieb et. al, 2013; Stacey, 2011) emerging between 
stakeholders in the innovation process. The term is well 
fitted to investigate and describe what is going on in the 
complex relationships in an innovation process when we 
from a deeply involved perspective use autoethnography 
(Anderson, 2006) as a method to record and reflect on the 
internal negotiations in the creation of a new venture. In 
these negotiations we come to see new meaning emerge. 
And it is these notions of new meaning, the new approaches 
which are taken, the changes within organizations which we 
in line with Fonseca (2002) consider as innovation. 
  

METHOD 
We find interest in “everyday material”, “stumble data” and 
”emerging experiences” as a means of investigating 
phenomena emerging in everyday life situations 
(Brinkmann, 2014). Situations which cause us to “stumble”, 
which are not necessarily given as “data”, but may become 
data. Brinkman draws on Latour in his critique in Brinkman 
(2014) of the notion of data; if objectivity means allowing 
“the object to object”, we should be very alert when objects 
do in fact object in a way that makes us stumble.  
Buur and Larsen (2010) identify six qualities in conversation 
which may lead to innovation. Their key focus on how 
researchers could identify such qualities comes down to 1) 
Sensing an underlying theme, 2) recognizing the experience 
of the authors and involved participants, 3) the notion of 
how many of us intuitively recognize moments in which 
innovation occurs. In line with Brinkman, this approach 
enables us as researchers to navigate when choosing material 
which we sense as intuitively interesting, from the empirical 
context of our research. 
How we come to understand this “idea” in relation to 
bringing in the personal and confessional narratives from the 
research context is that it is in these personal experiences 
where we stumble. We stumble in the conversations around 
the experiences, as we elaborate, explore (and analyze) 
through conversations, experiences of phenomena that does 
not fit what we are taught. They do not fit our education and 
what we read and are encouraged to contribute to, as 
scholars; experiences which, from our perspective as 
researchers seems to be unarticulated in the dominant 
literature on the subject matter while, as we stumble, also 
encourage us with a genuine interest and eagerness to share 
these insights. To critique theories of what is going on in 
organizations, to construct a deep and meaningful 
articulation of the “value” we see in the phenomena we 
come to experience. Our experience does not fit into the 

objective models traditionally describing the “object” in 
which we are interested. If objectivity means allowing ‘the 
object to object’, our aim with this paper is to discuss the 
subject.  
 
We will do this in the following two narratives, written by 
one of the authors, who is involved in a new venture, 
developing and selling security systems for motor boats. 
Four people create the core team of this new venture, in the 
narrative we use fictional names to describe them. Kristian is 
the initiating leader of the group and an experienced 
hardware practitioner. Jakob is the cousin of Kristian and in 
charge of finance. Bjarne is the software developer of the 
team. Finally, the author, referred to as “I”, is interaction 
designer. 

The first narrative describes how the sales team, 
Kristian and Jakob, are getting in contact with someone 
who could potentially be a reseller.  

NARRATIVE 1: INTERDEPEDENCIES WITH 
RESELLERS 
 “We are for sale”.  
A small reseller of security equipment has decided to place 
our product on his website, after having had just one opening 
meeting with the sales team as they are driving around the 
country. I notice this by coincidence; while building our own 
website, I am performing a google search and discover 
Fydico, linking to the small resellers website, as one of the 
top hits. Fydico, the name, was intentionally designed for its 
uniqueness on the web, it is no surprise that a link from 
another website becomes one of the first hits on google. Our 
own website was probably the only single occurrence of the 
name anywhere on the web prior to this. I share the news in 
our private online group on the Podio network. 
 
May 7, 2014, on Podio, Frederik: “Hey, did you notice 
that we are now officially on sale at FLT-Alarms? (link 
to website). I need to bring more cake :)” 
 
The following day in the office, the discovery is met 
with both excitement and contempt from the team. 
 

Jakob: “Hey this is awesome, we have our first 
distributor” 
Kristian: “He has no right to do this, we did not 
agree on anything yet” 
I: As promised, I brought  a cake to celebrate the 
news. 

 
In the conversations on this news, we decide to make a 
reseller section on our own website which almost 
immediately makes us talk about “who else to put there”. 
This conversation goes on in the following weeks. The sales 
team is in this period negotiating with another small local 
reseller of security systems and we decide that he should 
also be on the website. We establish contact to get their 
confirmation, response is quick and I share the good news on 
our on our facebook page as we launch the website. 
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May 20, 2014, on Facebook, 
Frederik:  “The website is updated, Fydico 
is now available with 2 resellers in DK :)” 

 
It is in this process that my awareness kicks in. I am not sure 
when...  
 

In the first months of my phd, I had a 
conversation with a new colleague, upon 
the guest lecture she gave at my campus. 
Her research approach was similar to 
mine, she had been working with 
autobiographical material from her 
research context. I was interested in how 
and when to actually collect, capture, 
write notes and narratives from my 
research context. My new colleague 
advised me to show awareness of when 
“something struck me”, when I experience 
“something different and interesting”, a 
feeling of “something going on”. 
Emotions. Not a predefined agenda for 
what to look for, but an awareness of an 
imminent emerging interest of something 
interesting “going on”. 

 
During these weeks, something was changing with Kristian 
and Jakob. Until now, they had both been struggling to get 
the sales process started. Kristian had often expressed how 
he disliked to phone new, potential customers and to be 
wearing the “sales-cap”. It was difficult to accept the 
realization that new potential partners more than often did 
not respond on their own initiative, even though they had 
been interested in our product. It felt like a rejection. 
But I sensed that Kristian and Jakob were becoming more 
determined, perhaps more professional, in their way of 
working, within this period. I noticed it as I was reflecting 
on the incident where we discovered the reseller who put 
“us” for sale and in the small series of events which 
emerged. After the incident we decided to make a reseller 
section on our website. Which led us to place more resellers 
in the section, which required an inquiry to ask them if they 
agreed to be officially listed as reseller of our product. As 
Kristian and Jakob started to follow up with their leads who 
had shown interest, a more interdependent relationship 
emerged. I noticed it in the more comfortable, determined 
way that they went into this process. There was something at 
stake. They had something concrete to offer the new 
partners, a place in our reseller section. And accepting this, 
the new resellers also, however discretely, recognized us, 
our concept as something they believed in. 
 
With my research colleague and co-author of this paper, we 
found interest in what was going on in the process I have 
just described. What was the role of interdependency here? 
Was there a change happening with my business partners, 
Kristian and Jakob? As I interviewed Kristian in relation to 
my thoughts, he did not seem to recognize what I was 
experiencing. 

 
I couldn't say, if the interaction with [the 
small reseller] had any effect, I don't think 
so. I think it is more about the strategy 
Jesper [a friend who offered some help 
with the sales process] told us to follow. 
His approach was to “get hold” of the 
potential dealers. Do followups and 
everything. I don’t think [the small 
reseller] had any effect in particular.  

 
Kristian does not as such recognize the incident with the 
small reseller as significantly impacting the way they 
are working. He does seem to recognize that “something 
is changing”, referring to the strategy he and Jakob had 
been advised to follow. His reflection thus seems more 
detached and ‘from a distance’, in the sense that he 
comes to perceive the notion of change as dominated by 
an objective, strategic approach. Which is why I find 
this notion of “emerging change” so interesting. We 
both sense a change, being involved in the process. But 
our perception of how the change and new meaning is 
emerging, is quite different. 

NARRATIVE 2: NEGOTIATING USERS AND 
FUNCTIONS 
The second narrative describes how all the people involved 
in the core team are engaged in a discussion on design 
changes, directly affecting the concept and of the users. 
 
Yesterday, Kristian had been talking to [a small private 
marina for leisure boats] about selling Fydico systems. 
They hadn’t been particularly satisfied with the system, their 
experience was affected by many errors due to the optical 
part malfunctioning. The optical part of the Fydico system is 
a key security component which ensures that the secured 
piece of equipment is protected by a digital “loop”, using an 
optical fibre thread running through the equipment. 
Kristian and Bjarne had been spending countless hours 
detecting the errors and fixing the few installation during the 
fall season. One of the users couldn’t get his payed system to 
work at all, there seemed to be a bug, either hardware or 
software, that caused the optical part to fail. Which meant 
that his boat wouldn’t lock when he connected the plug to it. 
That is very critical.  I remembered having brought up in this 
period, that we could just make an emergency fix and 
deactivate the optical part of the system. At the time, my 
suggestion was rejected. The problem should be fixed, not 
just “overridden“. 
While Kristian was giving a summary of the case and the 
bad response they gave, I was taking  notes on my pink post-
its.  
 

“Fydico Pi… what to do? with [the small private 
marina for leisure boats]” 

 
and another one saying  
 

“No fibre mode”  
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I was scribbling little figures and lines in the corners and 
highlighting letters. I think this is a thing I do when 
something is on my mind. Or bothering me. As Kristian was 
done, I grabbed the “no fibre mode” post-it while saying: 
 

“I know we have been through this”, 
looking at Bjarne, “but I think we should 
discuss it again. If we choose to include 
this function, we could give the user a 
much more solid experience while fixing 
the errors. Instead of disabling the system 
completely until the error was fixed, we 
could simply lower the level of security, 
while still having the essential functions 
running”.  

 
Kristian approved without much hesitation, saying that it had 
actually been confusing to the users, having a green Active 
Connector attached to the boat which would be the case if 
the error occurred. The green lights emphasized that the boat 
was unlocked and this clearly bothered the users he had been 
talking to. Jakob also approved. 
...which strikes me, as Jakob usually never approve without 
questioning. In the following discussion I think Jakob’s 
immediate approval of my suggestion had an impact that I 
didn’t as such recognize in the moment.  
 
Bjarne did not agree to my suggestion, we all felt it though 
he didn’t say much.  
 

We always know when something is 
bothering Bjarne. Usually we recognize it 
if theres a bug in the software that he’s 
struggling to crush. It can go on for days 
where he seems on the edge, unproductive 
and deliberately avoids to respond unless 
gestures towards him are repeated second 
or third time. Until he has his eureka 
moment. It brings him back in the daily 
conversations, lifts the attitude in the 
office. This is how he works. His practice. 

 
I continued to express my opinion. I said it was critical, in 
order to sell more products, that we would give our users a 
solid experience. Regardless of the security issue. The dead 
simple everyday experience of interacting with our concept 
in a meaningful way. It would be much better, I said, if we 
could just tell our users that in order to adjust some readings, 
we would deactivate a function in the system and keep it 
running. The security would be lowered by around 25%, but 
there wouldn’t be any noticeable change and the system 
would be fully operational. I was, especially in the 
conversation, determined that this was the way to go. I went 
on. I started talking about perception theories and how we 
see things differently. I said that users most often don’t 
relate to how the system works internally. Users, in known 
theory, construct their own mental model of how a system 
works. The system model which we are designing by, is 
often so complex that the user cannot relate to it. It is a users 
experience and thus his mental model, achieved through 

interaction with the system, which we need to relate to. This 
experience wouldn’t change if we would disable a system 
component without a visible or tangible interaction.Which 
was only significant on a system level. I tried to explain to 
Bjarne, how his view, as a developer, was different from that 
of a user.  
 

Teaching a course on Human Perception I 
had, in the same days been preparing a 
lecture on systems design, mental models 
and design models. My head was 
deliberately full of Donald Norman. 

 
In the moment Bjarne didn’t say much. Jakob was still in 
without much input for discussion, while Kristian elaborated 
on some technical issues which also favored the notion of a 
software fix, which could temporarily disable the optical 
system.  
Bjarnes first response was: 
 

“if it was so important, why didn’t we just 
deactivate the optical on system level when 
we first discovered the errors? It only 
concerned 2-3 boats anyway”  

 
I replied that it wasn’t until this moment that we, in our 
conversation, had recognized this as a viable solution. From 
here, Bjarne didn’t say more. 
(...) 

DISCUSSION 
We see the first narrative as how Kristian and Jakob are 
affected by the events and how they learn through the 
ongoing interactions in the process. New understandings 
are emerging in the events taking place. We notice 
however, how it is mainly in the reflection of the 
participant researcher (Anderson, 2005) that this 
understanding is emerging. The other people involved in 
the situation do not see the development as so 
significant. Our reflection as researchers is therefore 
useful to get to know more about the situation, but is 
missing understanding that challenges and deepens the 
insight of the interdependencies between all people who 
are involved in the situation. This understanding is 
deepened when Frederik goes back to Kristian and 
interviews him about the narrative which we have co-
constructed as researchers. The realisation that Kristian 
has quite a different view on what is going on helps us 
as researchers in understanding the role of 
interdependencies in the process of new venture 
creation. The emerging interdependencies in the process 
of building the new venture are both enabling and 
constraining the relations with external partners. It 
allows to open up for new potential partners and it is 
closing down on other ones, paradoxically at the same 
time. 
 
The second narrative shines a light on how 
interdependencies are at play in the everyday events in 
the group of the new venture and how these 
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interdependencies are significant in the decisionmaking 
process. In this narrative we see interdepencies as the 
tightly interwoven relationship of the participants in the 
new venture. We identify interdependency in the micro 
interactions, in the conversations and the gestures, 
which we can’t capture as observants of the situation but 
only as active participant in the situation.  
The snippets of response show how the decision to 
change the product is not only a decision that is based 
on rationality, for example from user insight and design 
theory. Frederik, Kristian, Bjarne and Jacob are very 
much aware of each others ‘emotional state’ and how it 
is influencing the thinking process of everyone in the 
setting. It is in how the four of them are recognizing 
each other that the decision comes to live. Bjarne is 
obviously not having the best day and the rest of the 
group is aware of this through their history of being 
together. Jakob is eliciting an unexpected behavior 
which only makes sense to discuss at a reflected 
distance. In this reflection Jakob’s seemingly 
unnoticeable behavior comes to be an enabling 
constraint for Frederik to build an argument. Which 
Jakob normally would have been challenged on in the 
process of building the argument. 
The narrative from the deeply involved perspective in 
this way assists us as researchers in understanding 
interdepencies in new venture creation as having a 
critical role when decisions are being made. We are also 
aware that our focus, as researchers, is limited to an 
incredibly small part of creating this particular new 
venture. But our knowledge and experience enables us 
to see this particular incident in a bigger perspective in 
relation to interdependencies.  
In the first narrative, interdependencies come about as a 
positive “movement” towards a stronger relationship 
with distributors and partners, emerging from a 
seemingly insignificant incident. In reflections on the 
second narrative, interdependencies of the business 
partners directly reflects how decisions are being made. 
The reflection on the narratives supports a complex 
responsive process perspective (Stacey, 2010) on 
process as responsive acts of recognition by persons and 
practice as a social activity of communication, power 
relating and evaluative choice (Stacey, 2010). A more 
dominant discourse on new venture creation would 
focus on a systemic process of actions and predefined 
goals that come out of discovered opportunities (e.g. 
Gartner 1985). We find that our narratives enables us to 
explore the creation of a new venture as a process of 
emerging relations between interdependent individuals. 

CONCLUSION 
The two narratives illustrate, from our involved 
perspective, how interdependencies come about in the 
process of new venture creation. The new venture is not 
built through different steps, stages and milestones, but 
through the on going conversations and negotiations, 
internally and externally between the people related to 
the new venture. Being involved in interactions with 
others is paradoxically at the same time opening up and 

closing down opportunities to move forward. In that 
sense there is no ‘right’ or ‘wrong’, but rather we can 
identify that this paradoxical process is in fact taking 
place. These insights into interdependencies are in a 
sense no hard ‘proof’, but instead enable us as 
researcher to further explore the meaning of how we see 
interdependencies come about in future situation and in 
future new ventures. We are as well, with our findings 
in this research, seeking to enable others, researchers 
and practitioners, to explore the notion of 
interdependencies in the setting of their (research on) 
creation of new ventures. 
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ABSTRACT 

In this study, we develop an ontology of designer-

user interaction patterns in the design process. As 

the business-design paradigm has shifted from 

being industry-oriented to a customer (user)-

centered one, the designer-user interaction has 

become critical to identifying the design 

requirements and the design’s functions, and hence 

in creating better outcomes from the design 

process. Yet, previous studies on designer-user 

interaction in information systems, organizations, 

and design in general have not formalized the 

forms of designer-user interaction, their sequence, 

and their evolution in the design process. We 

address this gap as a research problem. To do this, 

we ask the following research question--What 

ontology of designer-user interaction patterns is 

associated with design innovation, design 

refinement, or design co-creation in the design 

process? Based on Churchman’s system theory as 

a theoretical foundation, one of the authors 

conducted qualitative interviews with thirty-five 

designers. From this, he collected ninety-nine 

design project narratives as research data, and 

analyzed them using a grounded theory approach. 

Based on this ontology, this study presents a case 

study (a project narrative) of how designer-user 

interactions could function in creating a design 

innovation. 

INTRODUCTION 
Design environments have become more complex for 
creating new design artifacts. As Redstrom (2006) 
argued, the current business-design paradigm has 
shifted from industry-oriented to a customer (user)-
centered one, in which the meaning of design has been 
enhanced from visible functionalities of products and 
systems to invisible interaction and experience of 
services. In this business-design era, companies have 
increased their product knowledge in developing 
features and functions of existing products, even as they 
do not have enough knowledge of their customers and 
their behaviors. To decrease the companies’ gaps of 
knowledge about customers, new product developers 
(e.g. designers) need to pay more attention to 
understand users and their information environment. 

Since Moholy-Nagy (1947) user-centered design (UCD) 
and participatory design (PD) research communities 
have sought to theorize the importance of interaction 
between designers and users for understanding and 
improving the design process. Doblin (1987) called for 
more systematic design approaches theorized two 
design dimensions. First, design as process consisting of 
analysis, genesis, and synthesis. Second, design as state, 
with three levels of complexity. With these two 
dimensions, he proposed six types of effective design 
methods in a design matrix. The matrix expanded the 
meaning of design and focused on the importance of 
system approaches in the contemporary design contexts. 
Some UCD and PD researchers have argued the 
importance of interactions between designers and users 
(Cross, 2001; Ehn, 1993; Kyng, 1991); however, 
previous studies on designer-user interaction in 
information systems, organizations, and design in 
general have not formalized the forms of designer-user 
interaction, their sequence, and their evolution in the 
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design process. This study addresses this gap as a 
research problem. 

This study explores an ontology of designer-user 
interaction patterns in the design process and asks the 
following research question--What designer-user 
interaction patterns is associated with a design 
innovation, design refinement, or design co-creation? 
To address this research question, this study adopts 
Churchman’s system theory as a theoretical foundation 
to understand the interaction patterns of how designers 
could interact with actual users in the design innovation, 
refinement, and co-creation.  

As an empirical evidence, one of the authors conducted 
qualitative interviews with thirty-five designers who 
have design project narratives with actual users in the 
design process. Based on this, he collected ninety-nine 
design project narratives as research data, and analyzed 
them using a grounded theory approach (Charmaz, 
2006; Strauss & Corbin, 1990). Based on this analysis, 
we seek to theorize an ontology of designer-user 
interactions patterns. As a result, the ontology of 
designer-user interaction has five components: (1) 
Participants, (2) Roles, (3) Functions, (4) Types of 
design outcomes, and (5) Design objectives. Each 
dimension is articulated as a taxonomy. To demonstrate 
how the ontology of designer-user interaction, this study 
presents a case study of how designer-user interactions 
could function in creating a design innovation in a 
design process.  

This study makes three contributions. First, it theorizes 
the ontology of designer-user interaction systemically 
and systematically. Second, it provides a practical 
guideline of how designers could interact with actual 
users (customers) in the design projects. Third, it 
highlights a design vocabulary for explicating the 
knowledge of how current user-centered design 
practitioners could invite, interact, or co-create with 
actual users in the design process. 

LITERATURE REVIEW 
In previous studies, participatory design (PD) 
community has considered the designer-user interaction 
in their research disciplines. 

Early PD research has focused on enhancing multi-
stakeholders’ collaborations, and it has dealt with the 
complexity of emerging design requirements, stemming 
from different people, organizations, and technologies 
in a design process. The primary question of PD 
literature is how end-users can contribute to the process 
of design development as co-designers (Schuler & 
Namioka, 1993), and it  deals with organizational 
techniques that participants can use to manage their 
conflicting interests in a design process (Mumford & 
Ward, 1968).  

Based on the significance of participation design (PD), 
the participatory design literature consists of the 
collective resource to system design (CRA) (Bjerknes, 

Ehn, & Kyng, 1989), information systems development 
(Bansler, 1989; Dahlbom & Mathiassen, 1993; 
Hirschheim & Klein, 1989; Suchman, 1998), and 
computer supported cooperative work (CSCW) (Bansler, 
1989; Greenbaum & Kyng, 1991). From this research, I 
can summarize participatory design (PD) and related 
works in in Scandinavia that can help designer-user 
interactions.  

The tradition of meta-design considers that PD research 
offers a context-centered design approach that outlines 
conflicting interests and suggests a solution from the 
design process (Kyng, 1996; Suchman, 1998). The 
contexts for design proposition deals with the 
organizational context of design in order to discover the 
conditions for effectively organizing projects and for 
incorporating organizational techniques and tools. Also, 
the context-centered design approach investigates the 
effectiveness of cooperating tools and techniques among 
participants in PD.  

Fischer & Scharff (2000) proposed ‘meta-design’ 
characterizing activities, processes, and objectives to 
create new media and environments that allow users to 
act as designers and be creative in the context of a 
particular system and participatory design processes. 
Fischer (2003) argued a fundamental objective of meta-
design to create socio-technical environments that 
empower users to engage in informed participation. The 
suggested model explains how designers could 
incorporate users with the three conceptual stages: 
seeding, evolutionary growth, reseeding. This model 
demonstrates how designer-user interactions could 
support meta-design in the design process. Fischer & 
Giaccard (2006) outlined the diversity of designers and 
users stemming from passive customer to meta-designer 
in the designer development. With this categorization, 
they demonstrated how designers could provide the 
opportunities of users as designers addressing and 
overcoming the problems of closed systems. This meta-
design approach involves seeing the designer-user 
interaction as a collaborative construction of mutual 
knowledge with which design problems are defined and 
solutions are created. It shifts the focus from how users’ 
current knowledge is revealed to designers to how the 
interaction expands designers’ and users’ knowledge. 
This approach works better for the actual design process 
where not only solutions but also problems evolve over 
time (Dorst & Cross, 2001; Suwa, Gero, & Purcell, 
2000). Based on this approach, designers and users are 
encouraged to think beyond the knowledge within a 
person, department, or problem domain by reframing 
the current design problem and finding solutions from 
various domains. 

PD research has emphasized user-driven innovation in 
design methods and the concepts of collaboration. Buur 
et al. (2000) argued a critical issue of utilizing video in 
the ethnographic data or fieldwork materials, because 
visual data and material are the core objects to reflect 
real interactions with users and participants in the 
design process. Especially, non-participated 
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stakeholders (e.g. designers, managers, and IT 
developers) could reflect the real moments of 
interactions in the fields based on the raw data. Buur & 
Bødker (2000) argued ‘design collaboratorium’ as a 
design approach that creates an open physical and 
organizational space where designers, engineers, users 
and usability professionals meet and work alongside 
each other. It illustrates how it is possible to reframe 
usability work and it discusses the new usability 
competence such as event-driven ways of working 
known from participatory design. Burr et al. (2004) 
posited the limitation of tangible user interaction of how 
projects and service design processes could highlight a 
particular user’s tasks and contexts. To address this, 
they suggested two tangible user interactions 
techniques: (1) Hands-Only Scenario and (2) Video 
Action Wall. The Hands-Only Scenario is a ʻclose-up 
versionʼ of the dramatised use scenario, while the Video 
Action Wall is a technique of ʻlive post-itsʼ on a 
(projected) computer screen. Little snippets of action 
videos running simultaneously help designers 
understand user actions by the qualities they represent. 
Buur & Matthews (2008) overviewed three of the 
dominant approaches for engaging with users in co-
innovation of products and services, in which they 
compared the three perspectives in terms of goals, 
methods and basic philosophy and discussed research 
directions of what they see as fundamental to the 
development of user-driven innovation.  

In summary, the PD research community has developed 
four research concentrations. First, it has highlighted the 
importance of multi-stakeholders’ collaborations. 
Second, it considers meta-design as a context-centered 
design approach to outline conflicting interests and 
suggests a solution between designers and users. Third, 
PD research has supported to user-driven innovation in 
design methods and the ideas of design collaboration. 
Considering this research concentration into designer-
user interactions, the PD research have contributed 
theoretical and practical propositions to identify 
problems and solutions in-between IT and human-
centered innovation. Yet, previous studies on designer-
user interaction in UCD and PD in general have not 
formalized the forms of designer-user interaction, their 
sequence, and their evolution in the design process. We 
address this gap as a research problem. 

THEORETICAL FOUNDATION 
To address the research question, we invite 
Churchman’s system theory as a theoretical foundation. 
In his system approach, Churchman (1968) defined ‘a 
system is a set of parts coordinated to accomplish a set 
of goals’ (p. 29). With this insight, he highlighted the 
importance of causality among parts, sub-systems, and 
systems for supporting the whole system and 
summarized five steps of system thinking approach as 
follows: 1) the total system objectives and, more 
specifically, the performance measures of the whole 
system; 2) the system’s environment: the fixed 

constraints; 3) the resource of system; the components 
of the system, their activities, goals and measures of 
performance; and 5) the measurement of the system (p. 
29¬30). In these five steps, he represented the ways for 
identifying a system as a whole and the relational 
components as the system partners.  

Based on this theoretical definition, this study adopts his 
system theory as a conceptual framework for arguing 
the casual relationships between designer-user 
interaction and their resulting outcomes. To explore an 
ontology of designer-user interaction, we seek to 
identify the ontology of designer-user interaction as the 
design whole, while we regard each component of 
designer-user interaction and resulting outcomes as the 
design parts. By this understanding, this study 
categorized five components as design parts in order to 
support whole designer-user interaction ontology. The 
five components are: 1) participants, 2) roles, 3) 
functions, 4) design, and 5) outcomes. In detailed, the 
participants and the roles could characterize major 
stakeholders, and functions could identify designer-user 
interaction characteristics. The design summarizes 
objectives of design such as design innovation or 
refinement sequences. The outcomes deal with the 
design measurement. Based on Churchman’s system 
theory approach, we seek to identify an ontology of 
designer-user interaction in the sequences of design 
innovation, refinement, and co-creation. 

METHODOLOGY 
As a qualitative research, one of authors sought to 
analyze actual designer-user interactions in their real 
project episodes. During the interviews, he asked three 
questions about how designers could interact with actual 
user and incorporate their design outcomes in the design 
process. The first question was to collect their design 
innovation project narratives, while the second question 
was to acquire designers’ refinement project narratives 
with actual designer-user interactions. The third 
question was to understand co-creations between 
designers and users in the design process. 

This study collected ninety-nine design project 
narratives from the thirty-five designer interviews. In 
the data collection, the thirty-five interviewees 
(participated designers) tried to share their project 
episodes on each question. As Table 1 shows, the 
collected interview data presents the different number of 
data on each question. It has thirty-two innovation, 
twenty-seven refinement, and forty co-creation project 
narratives.  

 
Table 1: Collected Interview Data 
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To understand generative actions between designers and 
users, this study transformed all transcribed design 
project stories as visual process sequences to understand 
the micro dynamic patterns of how designer-user 
interaction went through a procedural path in creating 
design outcomes over time. In this analysis process, this 
study used the sequence diagrams as an analytic tool for 
exploring the patterns between the designer-user 
interaction in the design innovation and refinement 
sequences.  

This data analysis followed the three steps of the 
grounded theory approach (Strauss & Corbin, 1990): 
from open, to axial, and to theoretical coding processes. 
In the open coding step, this study reviewed every 
single line of project stories to clarify codes, themes, 
and memos in the transcribed project stories. Also, it 
analyzed designer-user interactions and the applied 
methods in the design processes. As a result from the 
open coding, it outlined each project story with 
characteristics of designer-user interactions and applied 
design methods over time. Based on the open coding 
process, ninety nine project process diagrams were 
synthesized, which represent designer-user interactions 
and the applied design methods in the process of design 
projects in the axial coding step. In this step, one of 
author compared the similarities and differences and 
sought to categorize the project diagrams. After the 
axial coding process, he performed a theoretical coding 
process to incorporate the given process diagrams to 
synthesize patterns between designer-user interaction 
and their resulting outcomes in the sequence of design 
innovation and refinement. 

ONTOLOGY OF DESIGNER-USER 
INTERACTION 
Based on this analysis we theorize an ontology of 
designer-user interactions patterns shown in Figure 1. A 
detailed description of ontological analysis is provided 
by Ramaprasad and his co-authors (Ramaprasad & Syn, 
2013a, 2013b; Ramaprasad, Syn, & Win, 2014). The 
ontology has five dimensions: (1) Participants, (2) Roles, 
(3) Functions, (4) Types of design outcomes, and (5) 
Design objectives. Each dimension is articulated as a 
taxonomy. 

 
Figure 1: Ontology of Designer-User Interaction in the Design Process 

The left two dimensions capture the two key 
participants in the design process and their roles as 
themselves and the other. Thus a User can play the role 
of a User or of a Designer, and the Designer can play 
the role of a Designer or a User. These four 
combinations can be in the context of the three 
Functions (the third dimension) – Participation, 
Interaction, or Co-creation. It must be noted that the 
Participation may be Virtual or Real; Interaction may be 
Designer or User-driven, and Co-creation may be 
Rhetorical or Dialectic – they are shown as 
subcategories of the taxonomy of Function. The 
combination of Participant + Role + Function may be 
with reference to Innovation in design, Refinement of 
design, or Reflexivity in design – the three are shown as 
the taxonomy of Design. Within Innovation the focus 
may be on Discovery, Validation, or Strategy; and 
within Refinement on Problem analysis, Methods, or 
Testing. These are shown as subcategories in the Design 
taxonomy. Last, the final outcome may be an Efficient 
or an Effective design.  

Concatenating an element from each of the dimensions, 
left to right, with the connecting words and phrases 
generates a natural English sentence which can be a 
component of the designer-user interaction pattern in 
the design process. There are 336 components 
encapsulated in the ontology. Four illustrative 
components are: 

1. User as user participation virtual for design 
innovation validation for efficient design. 

2. User as designer designer-driven interaction for 
design refinement testing for effective design. 

3. Designer as designer co-creation dialectic for 
reflexivity for effective design. 

4. Designer as user co-creation dialectic for design 
innovation discovery for efficient design. 

The 336 components can be said to define the system of 
designer-user interaction. A select set of components 
can be used to define the pattern of a design process 
systematically. We illustrate the application of the 
ontology in the following case study. 

CASE STUDY 
To present an ontology of designer-user interactions, 
this study illustrates a case study (Yin, 2009) of how 
designer-user interactions could identify the 
components of designer-user interaction ontology in the 
design process.  

A Project Story Reflecting Ontology of Designer-User 
Interaction 

The design project episode of Alpha Company presents 
two different cycles. First cycle deals with designers’ 
interactions in their everyday activities, in which 
designer (participant) takes the role of designer 
(designer as designer) functions a designer-driven for 
design discovery for new innovations. On the other 

Participant Role Function Design Outcome

User [as] User [+] Participation Innovation [for] Efficient

Designer Designer Virtual Discovery Effective

Real Validation

Interaction Strategy

Designer-driven Refinement

User-driven Problem analysis

Co-creation Methods

Rhetoric Testing

Dialectic Reflexivity

[f
o

r 
d

e
si

gn
]

[d
e

si
gn

]

User as user participation virtual for design innovation validation for efficient design.

User as designer designer-driven interaction for design refinement testing for effective design.

Designer as designer co-creation dialectic for reflexivity for effective design.

Illustrative Components (out of 2*2*6*7*2 = 336 components):

Designer as user co-creation dialectic for design innovation discovery for efficient design.

Figure 1: Ontology of Designer-User Interaction Patterns in the Design Process
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hand, the other cycle involves the designer-user 
interactions in a temporality in the design process, in 
which user (participant) takes the designer role 
functions user-driven validation and discovery for new 
innovations. At the second cycle, the designer and the 
users change their roles (designer as user and user as 
designer) function the co-creation (rhetoric and 
dialectic) for effective design innovations.  

This Alpha Company project episode presents how 
everyday designers’ discovery and validation can be 
incorporated by the temporal designer-user interaction 
(e.g. once a month in this case) in the process of 
product-service design development.  

 
Figure 2: Alpha Company’s Project Story 

As Figure 2 presents, the Alpha Company’s project 
story demonstrated a routine which identified designers’ 
discovery and validation among designers (designer as 
designer) in their everyday activities and interactions 
(designer-driven innovation). With these design 
ideations and concept development, designers created 
fast prototypes as the temporal outcomes from their 
actions. To create fast prototypes, the Alpha designers 
used two prototype tools (Axura and Invision), and they 
validated their prototypes with their internal designers 
and product managers. This discovery and validation 
cycle supported how designers could develop their 
design ideas and create potential business-design 
opportunities. 

Based on the discovered and validated prototypes, in the 
second cycle, the Alpha Company designers performed 
a co-creation session (user-driven innovation / co-
creation) with real users of the Alpha systems. To 
conduct this co-innovation session, a general manager 
of Alpha invited real users every month to validate 
Alpha’s new design ideas and prototypes. This co-op 
innovation acted as a collaboration session to share how 
Alpha designers deeply considered their users to create 
new products, services, or concepts for generating user 
values in their everyday design activities and 
interactions. By this monthly session, designers’ 
everyday routine was transformed by the cycle of users’ 
validation and discovery. In this moment, users acted as 
designers. This co-creation and co-evaluation as parts of 
the second cycle reinforced or expanded the designer’s 
ideas, concepts, and prototypes in the design process.  

As this project episode presents two inter-related cycles: 
designers’ ideas, feedback about their resulting 
outcomes (e.g. prototypes) in the first cycle; and users’ 

feedback and their suggesting ideas for designers’ ideas 
in the second cycle. In this project, the different types of 
prototypes act as boundary objects, which connect 
everyday’s designers’ interactions reflecting on users 
and their temporal interactions. As the Alpha Company 
episode presents, this highlights how designers can 
effectively communicate with both designers and users. 
Here, design prototypes perform as boundary objects to 
reinforce and expand different knowledge boundaries 
between designers and users in the design process. 

IMPLICATION AND CONCLUSIONS 
This research explores an ontology of designer-user 
interaction patterns in the design process, and two 
contributes are summarized for the communities of the 
designer-user interaction.  

First, it theorizes the ontology of designer-user 
interaction concerning the Churchman’s system 
approach. In previous research, designer-user 
interaction has theoretically considered the importance 
of designer-user interaction in management science, 
information systems, and other design associated studies. 
Particularly, user-centered design (UCD) and 
participatory design (PD) research communities have 
developed the concept of designer-user interaction. In 
UCD, previous studies suggested design dialogues of 
how designers could communicate with users and 
effective methodologies. On the other hand, PD studies 
have highlighted co-creation between designers and 
users in order to achieve ideal interactions among 
multiple stakeholders in the design process. Thus, these 
communities have identified ideal and theoretical 
propositions of how designers could interact with actual 
users. Yet, this study highlights the gap between ideal 
and actual designer-user interactions, and it empirically 
explores the ontology of designer-user interaction based 
on qualitative interviews.  

Second, it provides a practical guideline of how 
designers could interact with actual users (customers) in 
the design projects. Prior designer-user interaction 
studies have theoretically identified concepts of how 
designers could interact with actual users; however, it 
remains limitations for practitioners how they could 
interplay with real customers in the contexts of design 
process. With this gap, this research outlines the whole 
interaction between designers and users from a large 
amount of project cases (collected ninety nine project 
narratives), and it suggests an ontology of designer-user 
interaction. Therefore, this research would give a 
practical action plan for the UCD and PD researchers 
and practitioners.  

Third, it highlights a design vocabulary for explicating 
the knowledge for current user-centered design 
practitioners. Since user-centered design (UCD) 
approach and participatory design (PD) have spread out 
designer-user interaction in research and practice areas, 
they have addressed weaknesses and improved the 
traditional client-centered design methods and 
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managerial decisions by ethnographic research, user 
interviews, usability testing, or ergonomic studies. 
Broadly, this research has effectively brought / invited 
users into design place; however the established design 
methods and models have limitations. They must 
overcome the requirements of current IT and systems, 
user experience, innovation, and service design 
practitioners. Complex business environments call for 
multiple aspects, methods, and relationships with users 
in creating successful management and innovation 
applications. Yet, in reality, there were no directions 
and guidelines to identify users and communicate with 
them. Therefore, this study suggests positive directions 
for practitioners to develop a set of practical manners 
and new design vocabularies with users in the design 
process. 
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ABSTRACT 

Based on a grounded approach this paper 

introduces the notion of participatory engineering: 

the participation of downstream stakeholders from 

operations in upstream innovation activities like 

engineering. An abstracted description of the 

overall innovation process, the IDER-model, is 

used to position the activities of these innovating 

actors. Participatory engineering occurs at a stage 

in which the product/service concept and all 

associated operational processes are developed in a 

user-centered fashion, where the operational actors 

are the future users. The downstream actors don’t 

participate as performers of the engineering 

activities but contribute as informants. At the same 

time they initiate their own contribution to the 

innovation process and get prepared for the 

product that soon will be produced in their 

operational processes. The grounded approach 

taken in this study resulted in describing the basic 

social process of participatory engineering as an 

interaction process that aims to synchronize the 

incongruent mental models of the actors from 

development and operations respectively. Seen 

through the lens of the IDER-model synchronizing 

clearly relates to the field of socio technique and 

related notions as heterogeneous engineering.  

INTRODUCTION 
User centered design, or UX, places the user of the end 
product central in its development processes. These 
users are actors that are positioned outside the 
innovating organization and form the target group of the 
innovation process. Bringing these users inside the 
development process is typically referred to as 
participatory design. Buur & Matthews (2008) 
introduced participatory innovation as a combination of 
some existing user-oriented design approaches and 
complemented with a market and business (model) 
orientation. In this perspective initiating business actors 
work collaboratively with industry partners (i.e. the 
future users) on the conceptual design of new coherent 
product/service concepts including possible associated 
business concepts. The participatory innovation 
perspective seems to extend the participatory design 
process to cover the full innovation cycle from idea to 
market. However, in its readings participatory 
innovation has a dominant focus on involvement of end-
users and on developing conceptual business models 
and overlooks the stages that sit between design and 
use. And with that it also overlooks the innovating 
actors in between the designers and end users.  

To bridge the gap between design and realization this 
paper reports on a research project that investigated the 
transition from development processes to processes in 
the operational chain like manufacturing and assembly. 
These insights come from a large set of empirical data 
collected in a grounded study (e.g. Glaser & Strauss 
1967) that investigated the interface and boundary 
transition from product development to manufacturing 
and assembly. This particular study took a social 
constructivist approach to describe and understand what 
happens among the participants representing the 
respective processes of development and manufacturing.  

The paper is structured as follows. To be able to 
position the transition activities between development 
and the operational chain within the overall innovation 
process, first an abstracted perspective on innovation is 
introduced. This IDER-model describes product 
innovation at an abstracted level from Initiation, via 
Design, followed by Engineering to reach Realization, 
hence IDER (Smulders et al. 2014, Smulders 2014). The 
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IDER-model will also serve as base for presenting the 
research findings later. The paper continues by 
presenting the research approach and research process. 
The results are presented in three stages. It starts by 
describing the social process among two sets of actors 
which is followed by describing the new notion of 
participatory engineering. Finally it uses the IDER-
model to position these findings as part of the overall 
innovation process. The paper ends by elaborating on 
this new notion and by putting this in perspective of the 
total innovation process. Some challenging research 
issues will conclude the paper.  

THE IDER MODEL 
Innovating is about the realization of something new in 
an existing environment. The recent hype on design 
thinking caused us to examine what happens if design 
thinking is applied outside its conventional domain of 
new product development (NPD). Based on the generic 
steps as found in literature on product innovation 
processes (e.g. Roozenburg & Eekels 1995, Ulrich & 
Eppinger 2008) an abstracted model was developed that 
positions the design activity relative to its associated 
activities. This resulted in the IDER-model in which all 
four stages of innovating are sequentially dependent and 
each stage is characterized by a different set of 
dominant process characteristics (Smulders et al. 2014). 
The first element ‘I’ of initiating covers the front end of 
product development by, for instance, market research 
and/or ethnographic studies. The second element D of 
designing concerns the development of concepts of the 
new product/service. The third element E covers the 
engineering and embodiment of the artifact and the 
associated development of the necessary manufacturing 
processes and tools. Engineering aims to validate and 
consolidate what comes out of the D element and to 
prepare that content for implementation in the totality of 
the R element. The fourth realizing element R aims at 
inserting ‘life’ in the value chain, that is, ramping up all 
activities associated with, e.g., purchasing, logistics, 
production, sales and use of the new product. The R-
element is to be seen as a new or adapted socio-
technical reality in which actors perform on a routine 
basis activities that are part of the overall value chain, 
including the use of the new product or service. This 
situation marks the end of the innovation-cycle (and 
possible the beginning of a new one). The R-element 
therefore stretches far beyond the product only to 
include all the processes in a performative state that are 
necessary for realization of the product innovation 
envisioned.  

If, and that is assumed here, the R-element includes all 
processes, then the three preceding IDER-elements, thus 
IDE, also need to stretch beyond the product to include 
all these necessary objects to be innovated. Think of the 
department of legal affairs that details the contract with 
a new supplier, which is very similar to what engineers 
do when they detail components of the product and 
decide upon tolerances. And like product development, 

contract development first goes to a similar cycle of 
‘initiation’ to look for suitable suppliers, ‘design’ to 
discuss the ins and outs of what will be supplied before 
the concept contract ends up on the desks of legal. And 
in this sense, each discipline (or innovating actor) that is 
affected by the innovation process moves through its 
own IDER-cycle to prepare the new content and make it 
fit for use in the existing socio-technical system. 
Therefore, the IDER-model must be seen as a system of 
nested sub-IDER-cycles (Figure 1) that are illustrative 
for its recursive character. Every development activity 
needs to be initiated, designed, engineered and realized. 
The total set of realized development activities will 
form the integrated whole of the operational processes. 
The IDER activities are sequential dependent! One can’t 
realize any object, if there is no ‘engineering’ that aims 
to predict its robustness that again is part of a designed 
conceptual frame that at some point is initiated because 
of the need to have such an object for full fledged 
realization (R). The duration of IDER-cycles can range 
from seconds to months and years. This depends on the 
level of aggregation.  

 
Figure 1: Schematic representation of the nested and recursive IDER-
elements over the full innovation cycle. (Smulders 2014). 

Over time and towards the end of the overall innovation 
cycle less and less objects need to be developed and 
need to go through IDER-cycles as Figure 1 aims to 
illustrate. At the same time, more and more content (i.e. 
realized objects) ends up in operational processes that 
progress towards their final performative state.  

If, and that is assumed here, all objects have their own 
IDER-cycle, then the summation of all these sub-IDER-
cycles make up the full organizational product 
innovation cycle that is also represented by an IDER-
cycle, hence where we started from. From this point of 
view the IDER-model may be regarded as a basic 
innovation cycle at organizational level that is applied to 
every object (process or artifact) that is part of the 
overall object of innovation, that is, the new (or 
adapted) operational processes that produce this new 
object (Smulders 2006 & 2014). Based on the 
observation that the IDER-model is applicable at any 
level for any object it is suggested to be a ‘process-
within-similar-process’ that follows the metaphor of the 
nested doll principle, i.e. the matryoshka principle.  

Initiating 

Designing 

Engineering 

Realising 

!me$
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RESEARCH APPROACH 
The research reported here aimed to uncover the socio-
interactive perspective on the boundary transition from 
NPD to Manufacturing. On the level of the social 
process concerning the actors there is not much 
literature on this particular subject. The aim was to 
identify tentative elements and their relationships to 
build a conceptual theoretical construct of social 
interactions. Within the empirical sciences, the 
inductive approach is directed from empirical data to 
theoretical conceptualization (Swamidass 1991, Locke 
2001) and the rhetoric tends to follow the sequence 
‘method, data, findings, theory’ (Daft 1985). This is 
opposed to the hypothetico-deductive rhetoric which 
tends to follow ‘theory, method, data, findings’. From 
the options within the empirical sciences, like action 
research, ethnography and case studies, a choice was 
made for grounded theory as the most appropriate 
method at this juncture in the project. A grounded 
approach following the work of Barney Glaser (e.g. 
Glaser & Strauss 1967, Glaser 1978 & 2002, Goulding 
2002, Locke 2001) was applied. This approach is 
believed to be different from the work of Straus (Straus 
& Corbin 1990 &1998) who parted from the original 
work by both Glaser and Straus in 1967. It was the 
rigidity of collecting and analyzing data that were 
according to Glaser (1992) in contradiction with the aim 
of the original work, to uncover the basic social process. 
In fact this rigidity left not enough space for the 
necessary creativity and inductive leaps that bring the 
myriad of observations, categories and tentative notions 
into one theoretical notion. To illustrate how important 
the proper naming of observed patterns of interaction is 
for instance Locke writes: “Grounded theories are very 
much oriented towards micro level processes reflected 
in action and interaction. The researcher focuses on the 
study of patterns of behavior and meaning which 
account for variation in interaction around a substantive 
problem in order to arrive at conceptually based 
explanations for the processes operating within the 
substantive problem area” (Locke 2001, p. 41). The 
NPD-Manufacturing interface forms the substantive 
problem area that was explored at the micro level of 
interactions between the actors. To arrive at a socio-
interactive perspective, i.e. a description of the social 
process among the divers actors, conceptually based 
explanations are needed that could account for the 
patterns of behavior that will be observed in our 
empirical data. 

THE RESEARCH PROCESS 

The research process of the grounded theory is in fact 
one integrated process “whereby the analyst jointly 
collects, codes, and analyses his data” (Glaser & Strauss 
1967, p. 45]. During this so-called theoretical sampling 
the researcher sort of oscillates between the two main 
activities: the collection of empirical data and the 
interpretation of that data including deciding for 
adjustments in the next step of data collection. One of 
the ideas behind grounded theory is to analyze parts of 

data immediately after it has been collected and then 
adjust the plan or viewpoint for another data collecting 
activity. Even during interviews the remarks of the 
interviewees could lead to micro adjustments within the 
interview protocol. “The rationale of theoretical 
sampling […] is to direct all data gathering efforts 
towards gathering information that will best support the 
development of the theoretical framework” (Locke 
2001, p55). This dual track research path in which data 
collection and data analysis frequently overlap is ‘a 
striking feature of research to build theory’ (Eisenhardt 
1989, p538). The ultimate goal of theoretical sampling 
is to collect data to the point of theoretical saturation of 
the emerging new theoretical concepts. The research 
process within this study had three stages: scanning, 
focusing and integrating. The goal of the scanning stage 
was to develop a feeling for the relevant problematic 
situations regarding the interface. Therefore, a total of 
65 people in three companies were interviewed, 
primarily in-group settings. The interview protocol for 
this stage, which was based on the nominal group 
technique (Delbecq and Van de Ven 1971; Claxton et al 
1980), resulted in 26 regularly occurring obstructive 
situations concerning the researched boundary. A first 
induction stage with these 26 situations resulted in six 
preliminary theoretical categories that were helpful 
concepts in the second, focusing stage of the research. 
During the second stage a total of 14 in-depth 
interviews were held in two companies (seven per 
company) concerning two recent product innovation 
projects per company (a total of 4 projects). Both 
companies are of average size (1000-2400 employees) 
and global players in their niche, respectively high-end 
consumer electronics (Audiocom) and high-end lighting 
systems for events (pop festivals) and nightclubs 
(Lightcom). The interviewees, working either in design 
or manufacturing, were all questioned individually in 
semi-structured interviews lasting 1.5 hours. During the 
interviews, the main topic was their collaboration with 
the other party, with the product innovation project 
being used as a ‘vehicle’. After each interview the tapes 
were examined and early insights were noted and taken 
into account during the next interview. Finally all 
interviews were transcribed (265 pages) and 
subsequently analyzed and interpreted with an open 
mind whereby previous categories (from literature and 
the first research phase) and insights were considered to 
be possibly relevant. A first exhaustive inductive 
examination resulted in 1310 text incidents related to 
the researched interface between development and 
production, and classified a total of 37 concept 
categories (including the previous categories). A further 
analysis resulted in two related central categories, one 
on learning and learning styles and the other on changes 
and interventions. Many of the other categories 
appeared to have relationships with these two. The third 
and integrating stage of the research aimed to bring 
together the two central categories and interrelated 
properties into one core category. Given the abundance 
of empirical data assembled in the second stage, it was 
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decided to use these for the third stage as well. In order 
to increase the theoretical sensitivity, use was made here 
of a number of existing theoretical concepts from the 
literature about learning and about change management. 
These existing concepts worked as a source of 
inspiration for the conceptualization process in this last 
inductive stage. This stage is the most important one for 
arriving at a conceptual theoretical framework and it 
requires creativity from the researcher in order to be 
able to make the inductive leap, or series of leaps. In 
this case, the conceptualization process encompassed 
numerous iterations between conceptual propositions 
and empirical data to ensures its groundedness. 

RESULTS 
We will introduce the results of the research in 
threefold. The first being a nominal description of the 
social process as uncovered during the analysis. The 
second perspective discusses the participatory 
engineering process as such. The third, being an 
elaboration of the observations seen from the 
perspective of the IDER-model.  

THE SOCIAL PROCESS   
For being able to describe the basic social process of the 
actors representing NPD and operational processes a 
richer description of a mental model is necessary. 
According to Kim (1993) the vast majority of an 
organization’s knowledge resides within the mental 
models of the individual employees. Mental models are 
built up over many years of education, training, 
experience and work (e.g. Kim 1993, Cannon-Bowers et 
al. 1993, Mohammed & Dumville 2001), they become 
ingrained with a very deep understanding of our 
specialized line of work and enable us to carry out our 
work effectively and efficiently. This resembles what 
Dougherty (1992) mentions about departmental 
‘thought worlds’ that each have their own intrinsically 
harmonious logics and ways of reasoning. But, mental 
models not only cover thought activities, but also action 
patterns. Especially, routine behavior is considered to be 
part of and integrated with the knowledge structures 
residing in the mental models (Kim 1993). Therefore it 
can be assumed that the totally different work situations 
between explorative NPD and exploitative 
Manufacturing in terms of activities, goals, time frames, 
assumptions and orientation, result in dissimilar or even 
incongruent mental models. The understanding within 
each model goes deeper than explicit understanding that 
can be taught because it contains lots of implicit and 
tacit knowledge and is also referred to as implicit and 
tacit understanding. For instance, an actor from 
Manufacturing understands why something is not going 
to work very well in production, but is unable to 
articulate that insight and make it explicit enough that 
the actor from NPD, who has a different mental model, 
understands the same truth. On the other hand, the actor 
from NPD has an implicit and thorough understanding 
of the new product. He knows all about the 
considerations and rejected alternatives that underpin 

the design at a certain moment (Dorst 1997). Like the 
implicit knowledge within Manufacturing, it is 
impossible to make all that NPD knowledge explicit and 
ready to convey to other actors until they have the same 
deep understanding. One cannot transfer understanding, 
because comprehension is an individual process that is 
guided by the individual mental model (Kolb 1984, 
Lynn et al. 2003). The only thing that actors can do is to 
look for those knowledge components that could link 
the two dissimilar forms of understanding or mental 
models. This process of interaction that aims to connect 
the incongruous mental models is referred to as 
synchronization and seems to be an important social 
process among the actors. It is a two-sided process 
whereby both parties attempt to introduce the other to 
the understanding that resides in their own mental 
model. This is actually a difficult and complex process 
since the participants need to extract the right 
information from their subconscious tacit knowledge, 
tacit understanding and tacit to inform the 
comprehension process of the other actor. 
Understanding of what is conveyed to them is only 
possible when the participants are able to connect the 
new information on the product to their existing mental 
models by making linkages to, what Postrel (2002) 
calls, docking points. What Lynn et al. (2003) mention 
about this process of understanding seems related. They 
say that for information to become internalized and 
understood it should be congruent with the mental 
model of the individual. They mean that there must be a 
fit between new information and existing mental models 
which implies that senders as well as receivers must 
actively seek for this fit to enable the right interpretation 
that leads to understanding. In order to realize the 
transfer there seems some sort of explicit ánd implicit 
absorption of the information (Kim 1993). The actors do 
not specifically aim, or at least should not aim, at 
making their mental models coincide during the 
interactions (specialists stay specialists). However, they 
do try to share the information stored in the individual 
mental models with each other while developing their 
product. The sharing process has a transitional 
character, meaning that information belonging to an 
actor with one mental model needs to be transferred to 
another actor with another mental model. The following 
quote by an actor from Manufacturing in which he 
reports about an interaction with NPD illustrates the 
synchronizing process.  

“…It is very hard for our assembly people to understand 
why the product is not finished when we receive it from 
R&D and often it is very hard for R&D to understand, why 
it is such a big problem for the assembly people. It is a 
different world, they are coming from…” 
(Lightcom.Mnfct.7.316) 

Transcript 1: Text describing the example. 

The large and inherent differences in object worlds 
(Bucciarelli 1988) cause similarly different thought 
worlds (Dougherty 1992) that somehow need to be 
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bridged during social interactions, here termed, 
synchronizing incongruous mental models. 

PARTCIPATORY ENGINEERING 
The interactive process among the actor representing the 
development department and those from operations, can 
be seen as a participatory process. The actors from 
manufacturing and assembly are in fact the users of the 
final design with drawings (measures and tolerances), 
assembly sequences and procedures, etcetera. During 
the E-element of the innovation process two interrelated 
engineering processes run in parallel: product 
engineering and process engineering, a process also 
referred to as concurrent engineering. The active 
involvement of actors from downstream operational 
processes provides an additional perspective that is here 
termed ‘participatory engineering’. The actors from 
down stream processes bring their knowledge to the 
engineering process in the hope that the final result of 
the development activities will fit in their processes 
without too much adaptions and engineering change 
orders. The latter are unforeseen engineering activities 
that iterate between the E-stage and the R-stage of the 
IDER-model and heavily disturb the ramping up of the 
operational processes. These kinds of iterations 
typically concern extensive interactions among the 
different actors in which synchronizing as social process 
occurs. Therefore actors from for instance NPD within 
Audiocom put a lot of effort in preparing these 
participatory meetings. The following text transcript 
shows such for a meeting around a prototype.  

“…they [NPD] made a good preparation for these 
meetings, so there were models, and some drawings and 
something which we could look at and then….during the 
meeting we all….. I think we were….our [Manufacturing] 
technology manager was involved and the software person 
was involved and the mechanical architecture person was 
involved, and electrical…” (Audiocom.Mnfct.3.55) 

Transcript 2: Preparations for participatory engineering meeting 

The preparations of these participatory meetings 
typically concerned the explicit use of boundary objects 
to facilitate the synchronization process (Carlile 2002, 
Smulders 2006). But even with the help of such 
boundary objects the synchronization of these 
incongruent thought worlds during participatory 
engineering meetings still require considerable effort 
(see Transcript 3). 

“…it is very … it is difficult if you have […] some 
development people that are working on the project all the 
time and have the product in their mind and then you ask 
[Manufacturing] people to come in to give their opinion…” 
(Lightcom.NPD.4.34) 

 Transcript 3: Participatory engineering meetings are not always easy 
meetings. 

The fact that NPD actors work on the product every day 
provides them with deep knowledge structures that are 
hard to exchange by superficial conversations. So many 
decisions and alternatives that have been passing by are 

not explicitly visible (Dorst 1997) and very hard to 
recollect during such a meeting. These participatory 
engineering meetings are not always sufficient to arrive 
at products that are easy to produce and assemble. 
Meaning, the development was not enough users-
centred for the users in production as the following 
transcript illustrates.   

“…Typical is, that they can’t make the assembly in the 
time set for it. So because it is too complicated, or 
sometimes it is the wrong person we have put in the 
assembly line. Sometimes we first find out when we go 
live, everyone has learned but two people have not learned 
as fast as the others, some have to make the same process 
200 times before they know what to do.” 
(Lightcom.Mnfct.1.362) 

Transcript 4: Participatory engineering meetings are not enough. 

The observation of the participating downstream actors 
in engineering processes brought the insight that these 
actors can be considered as being users too. However, 
not the users and consumers often referred to in the 
design literature. These mid-innovation users do 
participate in upstream processes in a similar fashion as 
consumers, they inform the actual innovating actors. 
Here however, they also prepare themselves for what 
comes their way soon. And similar to participatory 
design, these interactive processes need to be carefully 
planned and are also no guarantee for success 
downstream.  

PARTICIPATORY ENGINEERING AND IDER MODEL 
We have seen that the participatory engineering process 
serves two goals: informing the upstream actors and 
preparing the downstream actors. Companies have 
obviously learned from the former over-the-wall 
behaviour that early involvement of downstream actors 
is in favour of undisrupted implementation of the object 
of innovation in downstream processes. As we have 
discussed earlier, the IDER-model is representing a 
basic innovation cycle (Smulders 2014) that is to be 
found at many instances during the overall innovation 
process. All these cycles are aimed at the realization of 
many (sub-) objects that in total make up for all 
operational activities that need to be adapted, changed 
or developed in order to arrive at volume production 
within the operational chain. If we look through the 
IDER lens we see that the involvement of actors from 
the R-element during activities within the E-element in 
fact can be seen as the initiating activities for these R-
actors. At the same time these are the ‘robustinizing’ 
activities by the E-actors to prepare for ‘their’ 
realization, which is in our case ramp up. What is 
contented here, is that the E-R activities of one set of 
actors forms the I-activities of the next set of actors. In 
other words, in sequential dependent work packages 
realization for one is initiation for the other. From this 
perspective, participatory engineering could also be 
referred to as ‘participatory initiation’ seen from the 
perspective of the downstream actors in which the 
upstream actors participate. During the ramp-up of the 
operational processes, the participatory perspective is 
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also present. Then the operational actors are in the lead 
of a process in which the upstream actors play an 
informative role (Smulders 2006). According to 
Smulders & Bakker (2012) the social process of 
synchronizing incongruous thought worlds knows many 
manifestations ranging from story telling, perspective 
taking, dialogue mapping, etcetera. All these 
interactional forms are aimed at bringing the innovative 
idea into good currency as a whole and as its 
constituting parts. Almost 30 years ago Andrew van de 
Ven (1986) already pointed to the central problems in 
innovation. Two of the four, bringing ideas into good 
currency and managing part-whole relationships, show 
similarities of what is being brought in this paper. For 
bringing ideas into good currency Van de Ven points to 
social and political dynamics that are essential. Putting 
the political dynamics on the side, the social dynamics 
might somehow be covered by the synchronizing 
process. Especially the absorptive capacity (e.g., Cohen 
& Levinthal, 1990; Zahra & George, 2002) of these 
social practices plays a crucial role in the success of the 
transitions from one actor (group) to another. 
Absorptive capacity of an organisation (or part thereof) 
is defined as the ability to acquire, assimilate, transform 
and exploit new knowledge (Zahra & George, 2002). If 
the absorptive capacity within innovation step ‘n’ is too 
low to internalise and work with new knowledge 
coming from step ‘n-1’, then the innovation process 
comes to a halt. In other words, the socially embedded 
organisational routines (Feldman & Pentland 2003) of 
any actor or group of actors must be capable of 
absorbing and handling whatever comes out of step ‘n-
1’ and add its disciplinary value for handover to actors 
from step ‘n+1’. And as can be read from the transcript 
below, absorptive capacity at this intra-organizational 
level is the result of a two-sided social process.  

“…the cooperation, the communication between us is so 
close, so they [NPD] see the problems we have, they see 
and hear and feel them, because during the ramp up phase, 
when we have these problems we need them [NPD] to help 
us to find what is wrong here. When we have found the 
reason we have to work together to find some practical and 
good solution which satisfies both the product quality and 
the production…[efficiency] …” (Audiocom.Mnfct.4.278) 

Transcript 5: Social interactions that increase the absorptive capacity.  

It seems that actors from both sides of the boundary 
have considerable influence on the intra-organizational 
absorptive capacity by careful developed interventions 
based on emphatic insights (Smulders 2003). This way, 
parallel running of e-R activities of upstream actors 
(with small ‘e’) and I-d activities of downstream actors 
(with small ‘d’) bridges the gap between development 
and volume production. And during this transition, the 
value adding activities change from participatory 
engineering to participatory initiating.  

DISCUSSION 
We have seen in this paper that actors from downstream 
processes that participate in upstream activities could 

facilitate the boundary transitions. Especially if this 
participation occurs during the so termed ‘engineering’ 
activities of the upstream actors, hence participatory 
engineering. In this paper we have looked at 
engineering in its purest sense, namely, an activity that 
is specifically aimed at ‘robustinizing’ the preceding 
conceptual work and prepare this for predictable 
behaviour during use in any of the downstream 
processes (Smulders 2014). In doing so we go beyond 
the traditional meaning of the engineering activity as 
found in the engineering sciences related to artefacts. 
Engineering as robustinizing any object, be it products, 
technologies, processes, organizational structures or 
social systems, can only be done if proper knowledge 
and heuristics are available. Such perspective on 
engineering shows similarities with the notion of 
‘heterogeneous engineering’, see for instance the work 
of John Law (e.g. 1992, 2011). His leading observation 
is that even a building is part of social, technological 
and natural heterogeneous system that somehow shows 
interdependencies with tied and loose couplings. This 
perspective belongs to the research stream around the 
actor-network theories (ANT) where “agents, texts, 
devices, architectures are all generated in, form part of, 
and are essential to, the networks of the social” (Law 
1992, p379). If we combine this with the idea behind the 
IDER-model as a basic innovation cycle we see that E-
activities need to be directed to robustinizing all these 
objects in order to realize an efficient operational 
process. Such is according to Law, a heterogeneous 
system of interconnected flows (1992). The engineering 
of this large diversity of objects then could fall under 
the umbrella of heterogeneous engineering. Note that 
the observation of this large array of engineering 
activities is just a nominal observation regardless of 
who performs these engineering activities. For instance, 
the data of the study reported here, suggests that actors 
of the operational chain do the ‘engineering’ of their 
own social system of interactions to prepare these to 
become the performative part of the routines (Feldman 
& Pentland 2003). Whereas the ostensive part might be 
laid down in assembly procedures created by 
development actors. This points to a much acceptable 
perspective on social engineering then the perspective 
of the 80’s that pointed to detached and technocratic 
social engineers that would be capable of engineering 
the society. In future research we plan to look through 
the IDER-lens to investigate how social technical 
systems are coming into being.  

CONCLUDING 
Based on the observations and grounded theoretical 
constructs uncovered in the study a first sketch of 
participatory engineering was given. First of all, the 
actors from the operational chain participating during 
the engineering process are to be seen as users. Meaning 
that they become users of the information delivered to 
them by the upstream actors. Such active involvement 
of any downstream actor in upstream development 
activities with the objective to facilitate the upstream-
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downstream transitions could be seen as a participatory 
act which was found to have two forms, informing and 
preparing. Informing towards those that do the 
‘engineering’ work, and preparing as initiation of the 
future activities downstream. Interesting to note that by 
participation of downstream actors the upstream process 
becomes ‘user-centred’ regarding the next stage. If we 
draw on this, one could reason that users are to be found 
throughout all stages of the innovation process, and not 
just at the end in the role of consumers. 

Secondly, synchronizing incongruent mental models 
was found to be the basic social process among actors 
from development and operations. The habitat of their 
respective processes is different in many ways, varying 
from, abstraction levels, time horizons, learning 
attitudes and other socially relevant dimensions 
(Smulders 2004  & 2006). Having a daily life in such 
divers social environments will result in very different 
and even incongruent mental models (Berger & 
Luckmann 1966) or thought worlds (Dougherty 1992).  

Third observation is that the ‘engineering’ activity is 
much wider than just the traditional engineering of an 
artefact. Apart from the artefact, all operational 
processes and sub-processes like purchasing, logistics 
etc. that are affected while innovating need to be 
engineered. Therefore, and building on the IDER-model 
we also referred to this as ‘robustinizing’ the concepts 
that come out of any design D-activity and prepare these 
for handover to next set of innovating actors. And the 
actual handover is the Realization R-activity for the 
upstream actor group and at the same time the Initiating 
I-activity for downstream actors. Some support for this 
wider perspective on engineering was found within 
actor-network-theory where reference is made to 
heterogeneous engineering covering social and 
institutional dimensions (Law 1992 & 2011).  

Finally, as we have seen in this paper, it is important to 
discern the actor of the value adding activity during 
innovating from the downstream participants. We saw 
that downstream actors participate as future users and 
by that have influence on what they will receive later. 
By doing so both the upstream and downstream actors 
are able to collaboratively create smooth transitions 
downstream processes without (too many) engineering 
change orders or iterations in general. This observation 
seems to connect the research presented in this paper to 
the field of innovation implementation. Some future 
research therefore will be aimed at connecting these two 
separate research streams, because from the findings 
presented here we could come to the conclusion that 
participatory engineering in its widest (heterogeneous) 
sense forms an essential bridge in any innovation 
process! 
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ABSTRACT 

More and more international companies use 

physical space as a way to enhance creativity, 

create change and stimulate interaction among 

employees (Kristensen 2004; Doorley and Witthoft 
2012). Research has shown that there is a strong 

link between work practice, learning and 

innovation in organisations (Brown & Duguid 

1991). This importance to investigate space and 

spatial arrangements with focus on change in the 
organisation and the learning environment in the 

organisation has also been seen in the educational 

sector (Oblinger, 2006; Nussbaumer, 2014). 

One of the recent examples in the educational 

sector using this approach is the University of 
Southern Denmark (SDU) in Kolding. During the 

summer of 2014, the university has been relocated 

to a new Campus Kolding (www.sdu.dk).   

One of the departments at campus Kolding is the 
Department of Entrepreneurship and Relationship 

Management (IER). The employees of IER used 

the relocation to the new campus as an opportunity 

to strengthen the IER profile and create change in 

the organisation through developing new 
educational tracks, generating new ways of 

teaching and collaborating with internal as well as  

external partners: companies, educational 

institutions and the municipality in Kolding.  

We will use IER as a case to investigate how space 
can support a change in the organisation, generate 

interaction and support new relations.  

The theoretical framing is from change 

management, organisational and design literature. 

Our findings demonstrate how an organisational 
change has taken place at the new campus and how 

the space supported the changes and affected 

interaction at IER. 

Keywords: Organisational change, space, identity, 
interaction, co-creation 

INTRODUCTION 
For years, environments for working, redesign of 
offices, new ways of working and space planning have 
been subjected to research (e.g. Laing et.al. 1998; 
Grangaards 2009; Bakker 2012; Nussbaumer 2014). 
This tendency to create extraordinary spaces in 
workplaces has led to research and experiments with re-
design and new ways of working (Laing et al. 1998), 
creation of social spaces that enable increased 
collaborative working (Luck, 2014) and the need to 
establish physical environments that can accommodate 
personal and individual workspaces within open spaces 
(Grangaards 2009).  

Preliminary studies from the project “Design to 
Innovate” have shown that companies as GJD, Royal 
Copenhagen and Kähler use workspace and company 
areas to place themselves in a specific league to attract 
certain types of customers and collaboration with other 
companies (www.d2i.dk). This trend of companies 
towards using space as a way to tell stories about who 
they are and how they work in order to attract customers 
and the right employees has also been seen for instance 
in companies like Google, Lego, Nike, Virgin, Johnson 
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& Johnson and Innocent (Groves & Knight 2010).  

Research has also shown that there is a need for 
organisations to be more concerned about how to create 
space for interaction and learning (Paludan 2010). 
However, Brown & Duguid (1991) point out the need 
for more research on organisational learning in order to 
understand how people learn and communicate in 
organisations. This is supported by Hatch (2006) who 
indicates ‘loose ends’ in organisation theory concerning 
organisational learning and knowledge management in 
organisational change and organisational identity in 
relation to organisational culture and physical structure 
(p. 303). 

In this paper, we will look at the way in which creation 
of space can be used as a change agent in generating 
interaction and new relations. 

The paper is structured in five main sections, including 
this introduction explaining why the research is of 
interest to organisational theory on change, interaction 
and creation of new relations and design theory on how 
to create spaces for organisational interaction and 
learning. A section that explains the literature and 
theory, ending up with a framework for the analysis of 
the IER case in relation to the aim of this paper, which 
is to investigate how space can be used as a change 
agent to make improvements in the organisation. The 
following section explains how the data is gathered in 
order to evaluate and discuss the data. This section will 
further assess the quality of the data according to the 
claim of the research and the method used. In the 
following section, we will present and discuss our 
findings, ending up with conclusions and some 
perspectives for future research. 
 

LITERATURE AND THEORY 
We have already stated that some of the literature 
concerning new ways of working, planning and re-
arranging of space to support various kinds of working 
activities has been richly studied in the design literature 
as different ways of planning and arranging the physical 
space (e.g. Laing et.al. 1998; Grangaards 2009; Plunkett 
& Reid 2014). We also found documentation of studies 
on the human factor in the built environment, in which 
certain types of users, e.g. the elderly, children, and 
disabled, have been subject to studies (Nussbaumer 
2014; Rengel 2014). Furthermore, we found various 
types of case studies on the shaping of interior spaces 
including studies on different use of architectural 
elements e.g. material, form, patterns, expression, order, 
balance and enrichment (e.g. Rengel 2012; Plunkett & 
Reid 2014; Rengel 2014). 

The design literature includes reports on how learning 
environments and education can be supported by space 
(Oblinger, D. G. 2006), how space can set the stage for 
creative collaboration (e.g. Doorley and Witthoft 2012) 
and, similarly, the design literature investigates how the 
physical context, the confined space, can restrict and 

enable interaction and how the induced emotions of this 
framing can facilitate or reduce creative processes and 
interaction (Kristensen 2004). But nowhere in the 
design literature is the focus on how people in 
organisations can use space to change the organisation. 

With this point of departure in the design literature on 
workspace planning, creative spaces and spaces for 
learning, the theoretical framing in this paper will also 
build on literature from design management, learning in 
organisations and organisational change literature. 

The encouragement of organisational change and 
organisational learning is rooted in the human resource 
and management literature. The aim in this article is not 
to discuss the terms in the different research fields, but 
we are aware of the difference between the literature on 
organisational learning versus learning organisation 
(Stacey, 2003, Eaterby-Smith and Araujo, 1999). Due to 
the multidisciplinary stand we regard an organisation as 
the frame for people working and learning, neither as a 
living organism nor as an absolute metaphor. In regard 
to management literature, a way in which management 
can make changes in an organisation is by creating a 
process of change. One way of describing change was 
presented by Kotter (1996) as a series of eight-step 
processes concerning planning before implementation 
of change to ensure that the change is anchored in the 
organisational culture. But Kotter also points out that 
many changes are not successfully implemented in the 
organisation because managers do not have a clear 
vision of the change. In addition, the challenges in how 
to make people in the organisation learn about 
transformation in order to change have been a subject 
for research. March (1991) introduced a way to define 
organisational learning as exploration and exploitation 
and describes exploitation as the use of existing 
knowledge and resources to gain value from what is 
already known, e.g. by refining procedures in order to 
do things more efficiently. Exploration is to rethink 
knowledge and redeploy resources in previously 
unforeseen ways in order to create organisational 
change (Hatch and Cunliffe 2013, p. 305). 
 
Another way to enhance and stimulate change and 
learning is described in action science as learning at 
individual, group, inter-group and organisational levels 
by facilitating various actions, so people will redesign 
their actions to learn (Argyris 1995, p. 25). These types 
of interaction and learning are similarly unfolded in 
organisational learning from diversity and facilitation of 
cultural transition (e.g. Hogan 2013) and in the literature 
concerning facilitation of multicultural groups (e.g. 
Hogan 2007). But none of the management and 
organisational change literature studies focused on how 
space can influence and support organisational change 
processes. Finally, Hatch and Schultz (2008) explain 
how creation of identity is important to an organisation 
as a way to create organisational change. In this line of 
thinking, we will in the following look into how identity 
can be seen as a way to create change in an organisation 
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in order to create a framework to analyse how space can 
support organisational change. 
 
FRAMEWORK FOR ANALYSING ORGANISATIONAL 
CHANGE 
Hatch and Cunliffe (2013, p 309) explain how 
organisational change begins in one part of the 
organisation and spreads to other parts through the 
dedication of resources and introduction of new 
activities, practices, and structures and then as the new 
becomes integrated with the old, organisational 
learning permits change to find its way into the core of 
the organisation’s culture. In relation to this, the authors 
state that organisational identity is important in 
organisational change processes in order for the 
employees to change their current understanding. 
According to Hatch and Cunliffe (2013), identity is 
present in the language of individuals and the way in 
which they talk about an organisation.  
 
To change the identity of an organisation requires a 
process in which conversations between employees and 
external stakeholders can be facilitated as a part of 
aligning the identity dynamics (Hatch & Cunliffe 2013). 
Organisational identity is, therefore, an on-going social 
construction process enacted by interactions between 
internal and external stakeholders (Hatch & Schultz, 
2002), which also indicates that organisational identity 
is created in a process that takes place between: who are 
we (Organisation’s culture) and what is the image of us 
(Stakeholders’ perception).  Hatch and Schultz (2008, p. 
55) describe this relationship between identity, culture 
and image as a process built in many layers of 
interpretation over time. Both culture and image are 
important factors for an organisation’s identity, since it 
is co-created by internal and external stakeholders. 
Another pivotal element is the image that people inside 
the organisation create about it as a way to become 
attractive and to be supported by external stakeholders 
(Hatch and Schultz 2008). The image of an organisation 
includes the metaphors and stories which insiders have 
created about the organisation and how people outside 
the organisation perceive these.  
 
The third element that supports the identity of an 
organisation is vision. According to Hatch and Schultz 
(2008) vision is important to the organisation’s internal 
and external stakeholders to communicate direction and 
content and hence to attract collaboration partners for 
the organisation. Similarly, as pointed out by Kotter 
(1996), if the management of an organisation wants 
implementation of changes to be successful, the changes 
need to be rooted in a clear vision. According to Hatch 
and Schultz (2008, p 68), a vision can be described as: 
Who do we want to be (as an organisation) and what do 
we want to be known for? Hatch and Schultz (2008) 
explain how strategic vision, organisational culture, and 
stakeholder images can be seen as a jigsaw puzzle to 
create change of identity in an organisation. If one looks 
at them as pieces, they are incoherent, but put together, 

they form an integrated whole that will help build strong 
corporate reputations (p. 12). Summing up, Hatch and 
Cunliffe (2013) introduce a framework about an 
organisation’s identity as a means of aligning vision, 
culture and image (see figure 1). 

Figure 1. Framework foundation to discuss change programmes 
(Hatch and Schultz 2008, p. 68; Hatch and Cunliffe 2013, p. 317). 

In the following, we will use this framework introduced 
by Hatch and Cunliffe (2013) to analyse the IER case to 
investigate how space can be used to create change in an 
organisation, generate interaction and build new 
relationships in the process.  
 

DATA AND METHODS 
The case study of the relocation of IER to the new 
campus in Kolding is a longitudinal study that has taken 
place over the last 4 years. First, the study has been 
followed before the relocation as a study on how to 
involve facilities management in the development of the 
new campus. The study continued, when the discussion 
about the relocation increased among staff and students 
as an on-going debate (observations, meetings, 
workshops and experiments on teaching and 
examination forms). The researchers of this paper have 
participated in several formal and informal meetings 
discussing how to accommodate, organise and arrange 
some of the new teaching facilities. The case of moving 
students and staff from the old university building to the 
new campus has been used as a teaching case, in which 
a group of students facilitated interviews with other 
students concerning issues in relation to moving to the 
new campus.  

After the relocation, semi-structured interviews have 
been conducted with the former IER Head of 
Department (today Associate Dean) Torben Damgaard 
and the chief architect Lise Gandrup Jørgensen. One of 
the authors of this article participated in writing the IER 
communication strategy and also organised a series of 
design workshops for the department researchers in 
order to formulate a common vision on design research. 
Finally, the authors participated in the planning and 
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organising of a series of SDU Design Research 
Seminars aiming at introducing a space for the various 
departments to share knowledge and work together. 
Data from a space planning database recording the 
occupancy rate of the premises at the old as well as the 
new location has been used as secondary data together 
with records from campus council meetings. 

 

CAMPUS KOLDING 

The Kolding Campus is one of six campuses of the 
University of Southern Denmark. Until June 2014, the 
campus was domiciled in a former hospital building 
with narrow corridors, few common areas and plenty of 
small single offices. The present campus manager P. 
Krogh Hansen states about the old university building: 
”It had no common spaces. Students came in, took their 
classes and left again. As more than half of our students 
commute to Kolding, this was far from the ideal” 
(Wortmann 2014/2015). 

In the early years of the new millennium, the campus 
hosted Design and Communication/IDK (Faculty of 
Humanities), and IER (Faculty of Business and Social 
Sciences). The campus grew in number of students and 
staff, and along grew the need for a proper university 
building. It became evident that the old building could 
not accommodate the needs of a modern university. For 
several years the Municipality of Kolding had engaged 
in a discussion for a more significant profile as a 
university town. There was also a convergence of 
interests with the Region of Southern Denmark’s 
strategy of putting design on the agenda as one of the 
cornerstones in its effort to brand and create more 
growth in the region. 

This led to the vision of creating a campus with focus 
on design to support the Region’s political profile as 
well as the design vision of the Municipality, and the 
university started a process of working closer with The 
Design School Kolding.  

The Kolding Municipality offered a building site to 
SDU, right at the centre of Design City Kolding. This 
offer shaped the plan of a new campus as well as 
sufficient economic and political will to develop the 
project. As a part of the plan, SDU also decided to 
relocate the co-design and participatory innovation 
group SPIRE (Sønderborg Participatory Innovation 
Research Centre) of the Mads Clausen Institute (part of 
the Faculty of Engineering) together with the MSc 
education, IT Products Design, from the campus in 
Sønderborg to Kolding.  

To get input for the new campus, the Property Agency,  
the legislative client, started a process in which the 
Agency asked stakeholders, students, teachers, 
researchers, programme directors, library staff and 
external partners with a potential interest in the 
university: What kind of university should it be? This 
investigation together with the functional requirements 
(e.g. number of students, square meters and norms) laid 

the basis for the architectural competition won by 
Henning Larsen Architects. In 2014, finally, the new 
campus opened the doors to a 13,600 square metres 
triangular building for 2,500 university students and 
employees. A “main station for open knowledge” 
according to Associate Dean T. Damgaard (former IER 
Head of Department), and this “main station” as a basic 
idea for the new campus building was defined in unison 
by the architects, the building manager, developer and 
SDU employees. 

 

THE DESIGN OF THE CAMPUS 

To support this, the campus is designed as an equilateral 
triangle, in which classrooms, offices and open terraces 
line the perimeter. The core of the building is a 
triangular atrium twisted as it ascends from the ground 
floor to the 6th floor. The decks leave a variation of 
space for student areas: circular sofa areas provide 
private areas for group work and long desks placed with 
view over the open atrium provide study areas. The 
open space in the centre also offers a variation of 
additional spaces for interaction, meetings, 
contemplation and learning. Each floor is designed in 
order to create crossovers between teachers, researchers 
and students by giving all users a legitimate presence on 
all floors as well as areas of immersion and quietude.  

The open space in the centre is very different from the 
old campus, where students and guests visiting the 
university had no place to study and meet without 
attending a specific class. According to the Associate 
Dean and the chief architect, the common areas are a 
success because of the well-used space. 

 

SDU-DESIGN 

The co-operation across faculties is the overall profile of 
the campus along with the strategic focus on SDU 
DESIGN (collaboration between SPIRE, IDK and IER) 
– a SDU initiative to enhance interdisciplinary in design 
research. Making students and researchers from 
different fields and departments work together to 
embrace interaction and student centred learning is the 
core idea of the new campus. This design approach to 
learning also plays a significant role in education, 
research and in the co-operation with public institutions 
and companies in the region. 

 

IER - DEPARTMENT OF ENTREPRENEURSHIP AND 
RELATIONSHIP MANAGEMENT 

IER had several reasons for embracing the idea of the 
new campus: the department was growing rapidly in 
terms of employees and students. The teachers were 
experimenting with new ways of teaching (e.g. blended 
learning), and the department has a strong tradition for 
research in close co-operation with business and the 
surrounding society. To IER, the strategy of the new 
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campus was to support a vision of an emergent process 
of changing the identity of IER. The aim was a 
department constantly open to new possibilities and co-
creating with practice.  
 

Vision 

Since the process started at the beginning of the 
millennium, the vision of the department has been 
debated among employees. In 2004, the department 
welcomed a new head of department from within the 
organisation. For some years, he had been a part of the 
vision process as head of studies and believed that in 
order to strengthen the IER vision, the space between 
people needed to be reinforced.  

The old building restricted possibilities, e.g. for teaching 
in student camps or via a design approach 
experimenting with conceptualising and prototyping. 
The present Associate Dean and former Head of IER, T. 
Damgaard expects a change in the way IER operates 
and how it will evolve “…between the diverse interests 
of students and students, students and researchers and 
external companies...as a meeting place”  

Over the years the IER vision stressed doing things in 
an emergent and collaborative way as an evolving 
process in close interaction and multidisciplinary 
collaboration with external partners such as private 
companies, local political systems and with other 
internal and external organisations. For IER employees 
the new building should create the frame to facilitate 
cross-disciplinarily. The vision was to create an open 
space where students and staff wanted to stay because 
they could identify with the idea of the place and the 
department’s vision of collaboration, interaction and 
transparency in the organisation. 

According to the architect, the main intension from the 
very beginning was that the new building could help 
facilitate new approaches to teaching and  make the 
organisation more transparent, making it easier to see 
and get inspired by each other. This was expressed in 
the architectural competition as a frame for knowledge 
to be shared in many different ways. 

Right from the start, the heart of the new university has 
been collaborative spaces, as the chief architect states: 
the job of the architects has primarily been to provide 
“a lot of different spaces for collaboration with each 
other”. The design intensions of the architects were to 
make a short distance between spaces in order to ensure 
intimacy, the feeling of cohesion and enable people to 
see each other across spaces. The glass box meeting 
rooms, the desks along the perimeter of the atrium, the 
lounge areas, the stairs ascending from a large open 
space at the bottom of the building, the reading rooms 
and the visual lines into the library and canteen are 
elements introduced as answers to ‘how to make a 
transparent building with focus on interaction’.  
 

Culture 

In the process of defining a vision for the department, it 
became clear that the way of teaching and doing things 
had created limitations for the organisation in terms of 
its development. The former Head of IER T. Damgaard 
explains that when seminars were held or when teachers 
were asked to teach together ”…they did things in a 
different way...they took responsibility in a different 
way...but also when students attended seminars or were 
asked to do something together something new 
happened”. It was evident that this experimentation 
with teaching should be facilitated in the new campus.  

Although creating new possibilities has been the focus 
of IER, not everybody has seen the changes as positive. 
Particularly on the subject of sharing offices in the new 
building, the discussion has been intense, as many of the 
staff members thrived in single offices and wanted the 
same privileges in the new building. Because of the 
resistance to sharing offices, originally, money was put 
aside to make experiments at the old university with 
open working spaces, alternative office environments, 
but it has not been possible to complete the experiments 
because of the opposition.  

The office discussion ended in a compromise: managers 
and senior researchers/employees were allotted 
individual offices, and teachers, junior researchers and 
members of the administrative staff were to share (two 
or three together). A single attempt to establish a project 
office for a group of researchers was made, but after 
less than five months they moved to smaller offices.  

Another experiment at the new campus is the IER 
project room for teaching, established on requests from 
some of the educational staff to have alternatives to the 
traditional teaching facilities. Although this was met by 
hesitation, especially by the head office of buildings and 
the service administration, negotiations with the 
technical staff as well as the project manager 
responsible for buying furniture for the new campus 
made it possible to arrange a small alternative teaching 
room. The space has turned out to be too small and at 
times had too many students for its size. The furniture 
has not been optimal in relation to the desired teaching 
requirements. One of the barriers of furnishing the room 
has been the regulation from the central purchase 
department. Another is the location of the room: tucked 
into an area without enough additional common space in 
close proximity to compensate (e.g. where group work 
could be transferred to). Finally, not all teachers have 
been informed about the existence of this room, and 
even the IER management was not aware of the 
possibility of an alternative use of a classroom.  

The campus building is still very new and there are  

many restrictions on how to use the building. Hands on 
interaction, such as messy workshops, prototyping and 
materials on the white walls are not welcomed 
activities. As an example, a student preparing for exam 
had put up her materials on the walls with masking tape. 
She was requested by a member of the technical staff to 
remove  the materials in order to protect the walls. This 
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also indicates that the proper and ‘legal’ form of 
learning is the traditional one and not the  ‘messy’ way 
of design. 

According to the former Head of IER T. Damgaard, 
things will change over time: "It is a question whether 
the building sets the framework for what we do or we 
decide what to do and use the building as a 
framework... e.g. why don´t we put small shelves to hold 
mobile phones or iPads in the toilet?"  

In October 2014, the building was challenged to its 
limits when 5-600 IER students from nearly all 
educational lines and semesters joined the same 
intensive course for one week with different tasks to 
solve in relation to challenges defined by seven private 
companies. According to the Head of Studies Jesper 
Piihl, the reason for trying the camp model as a way of 
learning was to get closer to real life problems and use 
theories in practice. During this week, learning was 
equal to project and problem based learning in practice. 
Every open space and meeting room available was used 
in many different ways. The traditional teaching 
facilities and the original set-up of furniture, e.g. in the 
library, the canteen and the reading room, was changed 
to accommodate the various needs for space. The 
experiment proved to be a success and the different 
types of space helped to accommodate the new 
requirements for teaching facilities.  
 

Image 

The image created by IER employees puts an emphasis 
on interaction with multiple stakeholders from private 
and public institutions, local businesses, the political 
life, different kinds of educational organisations and 
users. In short, it is a matter of building new 
relationships externally as well as internally, as also 
stated in the new campus folder “Syddansk Universitet, 
Kolding” (2014). 

An example of this is the Master programme of Design 
Management which is the outcome of joint efforts by 
two departments (IER and IDK) and an external partner, 
the Design School Kolding	  (DK). Other examples are 
large regional projects, e.g. Design to Innovate, D2i 
(www.d2i.dk) and Design2Network 
(www.design2network.dk), which are the result of joint 
efforts between the municipality, the region, DK, IER 
and private companies to attract business, innovate and 
create growth in the Region of Southern Denmark. The 
cooperation within SDU Design is an internal SDU 
action established as a strong collaboration partner to 
external organisations as well as an effort to break down 
the traditional academic boundaries and open up for 
collaboration with the outside world.  

“If research is supposed to concern the real world, it is 
a good thing that the university and the real world 
meet” (Associate Dean and former Head of IER, T. 
Damgaard). 

The challenge of collaborating and working together 

across disciplines in the different departments, 
interacting and learning from each other, has in many 
ways been translated into the huge, open six storeys’ 
high space in the centre of the new campus. Internally, 
the open space is transparent as it is possible to look 
across the space to the other departments at all floors. It 
is also possible to extend the more private department 
spaces into the big open space to share and exchange 
knowledge. Since the open space is a student working 
area, the students to a large extent act as agents across 
the space and they also represent the ways of working in 
the different departments. The more private areas of the 
various offices along the perimeter of the building have 
glass doors, so the transparency is extended into the 
offices and further out into the city. Large 2-3 storeys’ 
high adjoining balconies cut into the building mass all 
the way into the heart of the building and further 
enhance the look out to the city.  

In many ways the central space functions as an open 
arena for external communication, since activities in the 
new open areas have extended from next to nothing at 
the old campus to on-going activities at the new 
campus, from early morning till late in the evening. 
Similarly, a freelancer, who worked for the university 
for a period of four months, chose to create a workplace 
in the open space. 

Compared to the former campus, the teaching facilities 
have been improved in terms of variation of space, size, 
shape and spaciousness. No matter the size, all teaching 
spaces because of their shape have a feeling of 
closeness and allow people to see each other. Even in 
the auditorium intended for 250 people this feeling is 
achieved: short distance between teacher and students 
due to  curved shapes and steep seating. 
 

Identity 

IER is located at the top floor furthest away from the 
many shared facilities and the classrooms. The floor 
mainly includes offices and some smaller meeting 
rooms as well as a larger ‘Guest Café’ with own kitchen 
and balcony. At the floor below, eight of the IER 
researchers working with design are seated together 
with the staff and students from SPIRE and the design 
researchers from IDK. This floor also hosts the campus 
manager and some additional meeting and teaching 
facilities.  

As such, the fifth floor is the interdisciplinary staff 
floor. At the floor below, the fourth floor, the remaining 
IDK researchers are located together with many of the 
teaching facilities, student administration and facilities 
management. All major common facilities such as 
canteen, library and the large auditorium are located on 
the remaining two downstairs floors. SPIRE researchers 
are the only staff group at campus working in an open 
office. 

The right or privilege to have one’s own office has been 
difficult for most IER employees to set aside. The 
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reasons may be multiple: tradition, a hierarchy of staff 
or the possibility of creating a personal office identity 
and making it “homely”. Thus, there are examples of 
employees who have put up draped curtains stitched on 
with staples although there are external shutters to be 
adjusted or closed individually in each office (some 
offices do have great problems with direct sunlight). 
Examples also include staff members shielding 
themselves with posters and shelving to prevent others 
from looking into the office, and staff equipping offices 
with coffee machine and cups despite the fact that there 
are staff kitchenettes at each deck. This also caused a 
debate among employees on how to change the glass 
doors into a less transparent solution to gain more 
privacy. 

Another on-going debate is the change regarding the 
lunchroom. At the old campus, IER had a lunchroom 
where employees met for lunch and exchanged ideas for 
cooperation and projects, debated various subjects, 
provided experience from teaching and got to know 
each other in a more relaxed atmosphere. At the new 
campus no department lunchroom was foreseen, but the 
head of IER made arrangements to use the guest café - a 
large, more exclusive meeting room with kitchen and a 
balcony with a view of the city. The lunchroom in the 
new building lacks the intimacy and the homeliness of 
the old, and the fact that the room can be booked for 
other arrangements makes it difficult to know if and 
when the employees may have lunch there. With the 
purpose of recreating and supporting the feeling of an 
IER identity, the department board has initiated the 
establishment of a new lunch area near the kitchenette at 
the upper floor (6th floor). 
 

EVALUATION OF DATA  
To some extent, this diverse data collection presents an 
advantage, but on the other hand the data is very uneven 
and sometimes lacks consistency and would have 
benefitted from a more systematic way of collecting. 
Instead, the data is at times collected when least 
expected because both authors are a part of the IER 
organisation.  

The fact that the authors themselves are involved in the 
case might present a problem because of an implicit 
understanding of what is going on as well as a degree of 
organisational myopia. So to perform the study again, 
the process would benefit from an outsider’s perspective 
in relation to the interpretation of the data. On the other 
hand, much of the data is interpreted and validated 
during the process directly and indirectly in the 
discussions with colleagues, students and external 
collaborators. 

After all, man is, in his ordinary way, a very competent 
knower, and qualitative common-sense knowing is not 
replaced by quantitative knowing…. This is not to say 
that such common sense naturalistic observation is 
objective, dependable, or unbiased. But it is all that we 

have. It is the only route to knowledge – noisy, fallible, 
and biased though it be (Campbell 1975) 
 

DISCUSSION 
According to the former IER Head of Department T. 
Damgaard as well as the architect L.G. Jørgensen, the 
main intention of the building to create a central station 
for open knowledge that could facilitate cross-
disciplinarity has been fulfilled.  

For the staff the contrast to the old building is clear: 
modern design, shared offices, kitchenettes at each floor 
instead of staff/lunch-rooms and little privacy, e.g. the 
office doors are made of window glass. However, the 
teaching facilities have, compared to the previous 
campus, more variation of space in terms of size, shapes 
and spaciousness. There are many places where staff, 
students, guests and various visitors can meet, 
collaborate and interact with each other. 

The new surroundings have created new opportunities 
compared to the old campus. The former IER Head of 
Department T. Damgaard does not believe in the 
complete solution because it is not possible to imagine 
all kinds of situations: “… the task is now to take it in 
(authors: the building) and make it better”. 

Despite all challenges, the move to the new campus has 
initiated a change process and influenced the identity 
and self-understanding of the employees at IER. The 
new environment and the increased focus on design as 
part of branding the new campus has enhanced new 
ways of doing things at IER, e.g. a strategy workshop 
for all employees facilitated by the use of graphic 
process tools, internal workshops on design research 
and how to develop a particular IER design profile 
which can be seen as a series of patterned events and 
improved interactions in the workplace as an outcome 
of changed location (Luck 2014, p. 11).  

The central SDU management expressed a desire for 
stronger department profiles at the various campuses. 
The IER management accepted this challenge and aims 
to create a stronger profile and give IER identity. 
According to the former IER Head of Department T. 
Damgaard at three levels: 

 • Create opportunities  

 • Give people inspiration 

 • Give people the skills to implement 

To strengthen the IER identity, the goal of the new 
campus is to create opportunities by doing things in a 
more emergent and collaborative way as an evolving 
process in close interaction and multidisciplinary 
collaboration with external partners - supporting and 
developing the department’s visions.  

“During the 1990s, the vision, hardly defined, was 
specified by finding ways for it to be played, but it was 
not perfect … but at least it made something possible” 
(former IER Head of Department T. Damgaard). This is 
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coherent with what theory prescribes: the vision is 
critical to an organisation in order to have a clear 
identity and direction (Kotter, 1996; Hatch and Schultz, 
2008).  

Employees at IER have a long tradition for working 
multidisciplinary and collaborating with industry across 
professional communities (e.g. clusters), and hence it 
made sense to support the region’s demand on a design 
agenda (working towards a regional design cluster). In 
the quest to find a common playground, design has 
worked as the creative constraint or a way to make 
people focus, not only to think but also to ‘think’ in 
action. This is in line with Luck (2014, p. 10) who 
found that multidisciplinarity as a way of working 
seems to be clearly evident in a group with a designer 
attitude. 

Simultaneously, employees at IER were inspired to 
change the identity in the interaction with these new 
partners, industry, and the public agents (municipality 
and region). People at IER grasped opportunities as they 
emerged. When SPIRE moved to Campus Kolding, 
further collaboration with DK became possible and 
made IER an attractive partner to the other stakeholders 
because of the contribution of (business and 
management) competences that were different from and 
complementary to the other partners. 

Last but not least giving people the right skills to 
implement is, according the former IER Head of 
Department T. Damgaard, a management task and 
responsibility: “We must have some inspiring people to 
show how people can do it … teach them by doing it by 
taking them through it – doing it hands on. In this 
respect, the main station for open knowledge has  not 
yet succeeded because “it is not yet spread out to 
everyone in the organisation” as something they can be 
“learning from or contributing to”. It is not yet 
sufficiently integrated in the culture, and as Torben 
Damgaard further states: “…at IER design is a 
secondary focus because of many other projects ... for 
us it is not essential, but it is a new opportunity”. The 
point of implementation in the culture and “who we 
are” are according to Hatch and Cunliffe (2013) 
affected by the change of an organisation’s identity. 

The identity of IER is the organisation’s vision, image 
and culture which Hatch and Schultz (2008, p. 55) 
describe as a process of building in many layers of 
interpretation over time. In this sense, it is something 
that evolves.  

The analysis have shown that as an initiator the new 
building made it possible for people to unfold the IER 
identity, evolve the vision and slowly change the culture 
into an attractive partner (in design). We have found 
that the case of IER is one of seizing opportunities in 
collaboration with e.g. SDU Design (the three internal 
departments), the Design School Kolding, the Region 
and the Municipality and together they have formed at 
strong story about a design campus. This has provided 
IER with a strong identity as a collaborative partner in 

the field across Design, Entrepreneurship and 
Relationship Management. This corresponds well with 
the wish expressed by top management for a stronger 
identity of departments and campuses. 

The campus in Kolding has come a long way compared 
to the old building and its inherent limitations, but 
maybe not far enough in terms of collaborative, tangible 
and visually interactive spaces. The campus is an 
aesthetically pleasing building, but it is designed as a 
place for classic thinking and interaction performed as 
dialogue. It is not designed for alternative ways of 
interaction and a designer way of learning e.g. 
experimenting with messy prototyping, large scale 
visualizing and organisational theatre. As T. Damgaard 
states: “At IER the tangible (e.g. theatre lab) and the 
visual approach (e.g. prototyping) can be a vital 
inspiration in order to go from ideas to action, to 
implement our ideas“. 

Right now, a negotiation is going on for workshop 
facilities in a close-by external building, which means 
that the campus will be divided into two locations: one 
for the ‘designer stuff’ and one for the more traditional 
approach to learning. Then the spill over effect of 
design (methods and tools) as a way of doing becomes 
less visible. 
 

CONCLUSION AND PERSPECTIVES 
The paper contributes with an investigation of how 
space can influence the interaction and the identity of an 
organisation.  

As it is demonstrated, in many ways IER used the 
opportunity offered by the new campus to create change 
in the organisation, develop new educational tracks, and 
generate new ways of teaching and collaborating. Using 
Hatch and Schultz’s framework we have shown how 
space can influence the vision, the image and the culture 
and thereby the identity of an organisation.  

The challenges in organisational change, creation of 
space and how space can be used as a change agent to 
generate interaction and new relations is interesting for 
the field of design, especially when it comes to actually 
creating new spaces for interaction and learning, as well 
as for design to be able to define the right spatial 
challenges. For managers of organisations in change 
processes it is of vital importance that they are able to 
define the spatial challenges and the means to perform 
the change – and, as the case shows, design could be 
one of those means. 

The findings are also of interest to applied research on 
design, design management, change management and 
organisational learning literature. The case deals with 
the relation between design of physical space and its 
impact on the practice of organisational interaction and 
learning. The findings are interesting as a frame for how 
to understand, diagnose and analyse the connection 
between space, an organisation’s identity and design as 
organisational practice. The study has shown that design 
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and operationalization of space can influence 
organisational change because space influences 
relations between people who interact in that space - 
positively and negatively. This seems to have been 
overlooked in the literature. 

Although the research is based on a single case study, 
we believe that the case presented some interesting 
insights on how space can influence interaction and 
building relationships among colleagues within the 
educational sector. The usefulness of the framework 
needs further investigation in other organisations within 
the educational sector. It might also be interesting to test 
the framework in private and other public organisations 
dealing with processes of change and creation of space 
for interaction.	  
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ABSTRACT 

This paper describes the design case of Wijchen 

Gezond. A participatory design project has been 

set up by a civil initiative which aspires Wijchen to 

become the ‘healthiest’ town of the Netherlands. 

We describe the design vision, design approach 

and first experiences designing in –and with- 

Wijchen. Moreover we reflect on the challenges 

we meet in appropriating participatory design 

techniques for large scale communities.   

INTRODUCTION 
Within this paper we discuss our participatory design 
efforts in the case of Wijchen Gezond (Healthy 
Wijchen). In Wijchen, a Dutch town of 41.000 citizens, 
a civil initiative has put forward the goal to become the 
healthiest city of the Netherlands by 2018. As a part of 
their program Wijchen Gezond plans to create a 
physical and online lifestyle center, to support citizens 
in healthy a lifestyle. Our university is involved in 
designing this online lifestyle center.  

The design canvas is wide open in this project:  there 
are hardly any articulated ideas about the form this 
digital lifestyle center should take. It could be a website 
with information about a healthy lifestyle, or it could 
take other forms such as persuasive apps, an online 
community or even environmental media like screens in 
shops might be part of the solution. Nevertheless the 
ambitions are high. Two goals have been set for the 
center. First: the online lifestyle centre should contribute 
to the health of the population of Wijchen and second 
after one year about 40% of the population of Wijchen 
should have visited the online center.  

The total time of the project is one and a half years, but 
this paper focusses on our design process in Wijchen in 
the first half year. Although we will describe our vision 
and approach, we take the challenges involved in 

participatory design in such a large scale community as 
primary focal point of our reflections. In this paper we 
will first focus on our general design vision for the 
project. This shaped our design approach which we will 
describe next. Following this we describe our 
experiences in the first half year in Wijchen. We end the 
paper with a reflection and future work.  

DESIGN VISION 
The civil initiative in Wijchen would like to persuade 
the inhabitants of Wijchen, in all its diversity, to adopt a 
healthier lifestyle. The possibility of using technology to 
persuade people to change their lives for the better has 
ignited a substantial body of work in the past decade. 
However, the typical approach to persuasion has been to 
design highly targeted, relatively short term, 
interventions on specific behaviours, as recommended 
in early work on persuasion (Fogg, 2002). Typically 
dyadic relationship is presupposed: with the technology 
as a persuader and the user as persuadee (Oinas-
Kukkonen & Harjumaa, 2008). This classic approach 
towards persuasion has been criticized as overly 
modernistic (Brynjarsdóttir et. al., 2012) and only 
modestly effective considering the complex, long-term 
processes with high relapse rates that drive behaviour 
change (Klasnja et al., 2011).  

We propose a shift in thinking of persuasion in which 
we built on Fisher’s (2011) work on cultures of 
participation. Following an analysis of open source 
socio-technical systems such as Wikipedia and 
Instructables, Fisher puts forward the notion of a 
participation ecology as a socio-technical system in 
which users can have (1) a variety of roles, (2) 
performing small tasks, which are (3) scaffolded in the 
system to contribute to a larger whole. Jeurens (2014a, 
2014b) has recently shown how this frame of thinking 
can lead to innovative solutions in the case of family 
involvement in elderly care. We envision persuasive 
participation ecologies as sociotechnical systems which 
support a wide range of users, with different persuasion 
needs, to support each other in their needs. Persuasion 
mechanism such as found in traditional work on 
persuasion may be implemented in pesuasice 
participation ecologies, but they should not be the focus 
of the design efforts (van Turnhout et al. 2015). In other 
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words: the system should not act as a persuader as much 
as it should take the role of facilitator empowering the 
citizens to persuade each other. This vision may 
alleviate the critiques by (Brynjarsdóttir et al., 2012) 
and (Klasnja et al.,2011) to some extent. 

DESIGN APPROACH 
Following our reframing of the problem of persuasion, 
we set up an approach informed by the tradition of 
participatory design (e.g. Simonsen & Robertson 2012). 
We involve users not only to inform the design, but also 
to raise support for the new system. In the case of 
Wijchen Gezond this means finding a broad set of 
ambassadors in the village, preferably including citizens 
on the outskirts of the network of the group who started 
the civil initiative, and supporting their latent needs 
within the digital lifestyle center. 

As a general way to structure our project we have 
chosen to use the 1:10:100 approach (van Turnhout et 
al., 2013). This was originally developed to tackle the 
complexity of ‘wicked’ design problems, but also turns 
out to be a helpful means to organize requirements- 
oriented project conversations with heterogeneous 
groups of innovation partners. The idea is do the project 
three times with increasing timespans (in its textbook 
form 1, 10 and 100 days). Between the iterations, a 
provocative prototype (Boer & Donovan, 2012; 
Mogensen 1992) is presented to the innovation partners 
in a so called ‘quality review board’ (QRB). In these 
QRB sessions, the intermediate designs are discussed as 
if they were the end result. These counterfactual 
conversations are considered inspirational by the 
partners, who tend to become more open to unexpected 
solutions, while a clear picture of the underlying values 
of each partner still emerges. The process is design-led 
and participatory, as during each QRB, the partners 
jointly set a new research and design focus for the next 
iteration.    

The 1:10:100 is a meta-method: within its iterations any 
type of user-centered design process can be used (van 
Turnhout et al., 2013). We have chosen to work with 
traditional interviews in the first (1) iteration and co-
design sessions using a design game (Brandt 2006), 
called the ‘handshakes game’ in the second (10) 
iteration. These two iterations are the focus of this 
paper. Future work involves a technology probe study in 
the (100) iteration, which we shortly discuss near the 
end of the paper  

The civil initiative in Wijchen is organized 
hierarchically in a board which is represented by 
healthcare professionals (healthcare institutes and a 
local general practitioner and pharmacist), as well as 
civilians with an enthusiastic interest in healthy lifestyle 
and four groups who are engaged in organizing 
activities for one of the four ‘cornerstones’ of healthy 
living (‘responsible diet’, ‘exercise’, ‘reflection and 
passion’ and ‘network’).We have executed the QRB 
sessions, which are part of the 1:10:100 method with the 

board, and the co-creation sessions with the four groups 
leading the different cornerstones of the initiative. In the 
remainder of this paper we will first report on the co-
creation sessions with the handshake game (which was 
executed in the 10 iteration) and next we will discuss 
the results of the QRB of the 1 and 10 iteration.   

THE HANDSHAKES DESIGN GAME 

DESIGN  
Brandt (2006) defines design games as activities which 
accommodate people with various competencies and 
interests in staging a design process. Design games  
share the process of ‘make believe’ with games but their 
end goal is co-creation of design opportunities, not fun. 
Our design game aimed to reveal the context needed to 
design a persuasive participation ecology. In particular 
we wanted to find opportunities for the citizens in 
Wijchen to persuade each other in adopting an healthier 
lifestyle, through the system. Therefore we tried to 
engage the participants of our co-design workshops in 
conversations about how their social network supports a 
healthy lifestyle and how this could be improved.  

For this we invented the concept of a handshake. The 
idea is to redesign those moments when different 
stakeholders are in touch with each other. For example 
when an elderly citizen discusses his health with the 
doctor (being handshake between a doctor and citizen) 
or when some visits yoga practice (being a handshake 
between an entrepreneur and a citizen). The design 
game tried to prompt participants into identifying such 
handshakes and to stimulate them to envision 
alternatives when a system like ours would be brought 
in.  

 
Figure 1: The cards of the handshake game 

During the session, participants can connect several 
types of cards in a ‘domino-style’. Everyone draws 
random the top card of a category (persona, 
location/moment, behavioral, technology) and attempts 
to connect it with what is already on the board by 
relating it to their personal experiences. The back of 
each card has examples or categories which could 
inspire the participants in relating it to their personal 
experience. If a participant draws a persona card for 
example, he can chose an actor which can be added to 
the network, effectively defining a handshake which 
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could be supported through the system.  When the 
participant picks a teacher he can draw connections to 
other cards such as a location ‘school’ and a persona 
‘child’. For the participants the goal of the design game 
is to complete a network by connecting a persona with a 
target behavior. In doing so participants of the session 
create a rich and contextualized story around how 
citizens can persuade each other into a healthy lifestyle.  

EVALUATION 
Overall the results of the four design-game sessions 
were disappointing. Although the games were meant to 
gain insight into the personal context of the lives of the 
participants, involving healthy lifestyle, it turned out to 
be hard to get the participants to talk about their own 
experiences regarding health. As members of the civil 
initiatives they steered the discussion towards health in 
general and they presented third person views on how 
health could be improved in Wijchen. As such our goal 
to obtain concrete contextual data was not met. Also, 
the participants had trouble understanding that the game 
was merely a tool in voicing personal experiences and 
revealing potential handshakes, rather than a way to 
create a perfect or viable persuasive solution. During the 
sessions the moderator solved this mismatch of 
expectations by taking a step back and asked more 
general research questions in order to gain insights into 
user needs and possible opportunities and potential 
obstacles. 

QRB – SESSIONS  

DESIGNS AND OUTCOMES 
Two QRB sessions were executed. In the first session 
the results from the ‘1 cycle’ were presented. Talks with 
Wijchen citizens and members of the Wijchen Gezond 
foundation led to a framing of three areas of particular 
importance: (1) community, (2) visibility and (3) daily 
routine. An ‘exercise pillar’ was presented as a 
provocative concept. The physical exercise pillar would 
show where things regarding healthy lifestyle are taking 
place, and allows for relevant follow-up information by 
NFC/smartphones. This concept was mainly presented 
to challenge possible existing views of the online 
lifestyle centre of as a website with health information.  

The second QRB session took place after the four co-
creative sessions with design games described earlier. 
Based on the discussions during the workshop and the 
answers to generic questions after the game we based 
our concepts on the following areas of interest (1) self-
monitoring (2) other-monitoring (3) self-articulation (4) 
social scaffolding and (5) self-informing. Three  
concepts were presented including ideas for further 
development. Among the concepts presented were apps 
that allowed community discussion from context, group 
scoring, contribution applications and personal 
confrontations of information and one’s lifestyle 
behaviour. 

EVALUATION 
Despite the enthusiasm in the quality review board 
around the concepts we felt the goal of a QRB as a way 
to bring gradual focus to the design was not met. The 
feedback in the first session on the concept was 
unanimously positive, although different members of 
the board would respond to different aspects of the 
concept. Some liked the idea of a catalyst for follow-up 
behaviour, while others commented specifically on its 
physical presence, mobility and flexibility in putting it 
to use. The overwhelmingly positive feedback proved to 
be a bit of a problem, because the concept itself was 
dominating the discussion, instead of the underlying 
assumptions which the concept was based on. Such 
abstract discussion proved difficult for the members of 
the QRB, who had no particular background in design 
or concept development.  

In order to cater more to the audience in the second 
session, more abstract concepts were presented, in 
hopes of enabling discussion about the underlying 
assumptions of the concepts other than just the 
implications of the concept itself. In the discussions it 
became clear that although not everyone liked the same 
things, pretty much every aspect of the concepts was 
evaluated as potentially viable. It was concluded that the 
final solution should incorporate many different aspects 
in order to be useful to the intended audience (some like 
this; the central argument being that everyone needs a 
different approach). 

DISCUSSION 
The first phase of the ‘Wijchen Gezond' case has been 
more difficult than expected. The civil initiative is a 
well-organized, open minded group of people which is 
very involved with the case of making Wijchen an 
healthier place. Working with this group of people has 
many benefits but also some pitfalls. We believe the co-
design sessions of the ‘10’ iteration may have been 
disappointing in part because of the ambassador role of 
the participants. 

Involving ambassadors was crucial for raising early 
support for the system but their involvement with the 
project had disadvantages for their role as informants. 
Tomico et. al. (2012) recommend switching between 
three perspectives in the design of interactive systems. 
The first perspective, reasoning from own experience, 
the second perspective designing with people and the 
third perspective designing for people in an abstracted 
way. The handshake game was developed to have a 
conversation from a first person perspective with these 
people, but as ambassadors for the group the 
participants were used to reason from a third person 
perspective (e.g. “the health of the people of Wijchen” 
rather than my “health”). This mismatch may in part 
have caused the difficulties with the handshake game.  

A second problem may have been a lack of diversity of 
our groups. Schepers et. al. (2014) make a distinction 
between two levels of diversity (1) the composition of 
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the participating groups (homogenous or heterogeneous) 
and (2) the differences in viewpoints on the addressed 
topics (consensus or conflict). Although we have paid 
attention to the first type of diversity, it may have been 
that in terms of sampling the community of Wijchen at 
large these ambassador groups have been to 
homogeneous. The second type of diversity was 
certainly lacking as these groups were working with 
each other on this topic for some time. 

As we feel the design process has not progressed 
sufficiently we are faced with a tradeoff between our 
goal of raising support in the community and our goal of 
gathering user insights that could drive design. In terms 
of user insights we reach a broader and more 
heterogeneous sample of participants which can give us 
more concrete viewpoints on supporting ‘health 
handshakes’. From the perspective of raising support in 
the community we need to take care to build on the 
input and intermediate QRB results sufficiently not to 
alienate the representatives in the civil initiative from 
the design.  

We are planning to do this by creating a technology 
probe Hutchinson et al. (2003) and testing this in a 
larger part of Wijchen. Technology probes are flexible 
pieces of technology which can be appropriated in 
several ways and as such give insights about 
possibilities trough the different uses emerging from 
them. As such they can be used as tool in transformative 
design research (van Turnhout et. al. 2014). By basing 
the design of the probe on the results of the last QRB we 
can maintain a continuous line in the project, while 
giving us some space for additional research at the same 
time.  
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ABSTRACT  

Integrating knowledge and expertise from 

designers and scientists proposes solutions to 

complex problems in a flexible and open-minded 

way. However, little insight is available in how 

this collaboration works. Therefore, we reflected 

on a research project aimed at supportive care 

interventions for child oncology, and detected 

barriers and enablers for effective designer-

scientist collaboration. We interviewed medical 

scientists (n=2), designers (n=5), health care 

professionals (n=2), design students (n=3), and 

one design innovation-expert. Enablers appeared a 

receptive attitude towards innovation, and shared 

terminology facilitated by participatory design 

tools, internal communication means, and common 

goals. Largest barrier was unstable team 

membership. Future collaborative research 

projects might benefit when preventing barriers 

and stimulating enablers.  

INTRODUCTION 
Although much is known about the relationship between 
design and science on the one hand (Rust 2007), and 
collaboration between designers and other disciplines on 
the other (Derry, Schunn & Gernsbacher 2005), little 
research is available focusing on collaboration between 
designers and scientists in research projects (Peralta & 
Moultrie 2010). However, existing research concludes 
that designers can make a substantial impact to research 
projects, if involved early in the process. It is suggested 
that integrating knowledge and expertise from designers 
and scientists proposes solutions to complex problems 
in a flexible and open-minded way (D’Amour et al. 
2005). Well-known collaborative projects are 
SymbioticA (a research laboratory enabling artists and 
researchers to engage in biology practices) (Catts & 
Bunt 2004) and Material Belief (a network in which 
designers, engineers, scientists, and social scientists 
explored potential implications of emerging biomedical 
and cybernetic technologies) (Beaver et al. 2009). This 
positive impact underlines the importance of 
investigating the cause, so joint projects can benefit 
from the insights (Peralta & Moultrie 2010). In this 
paper, a research project aimed at creating supporting 
care interventions for pediatric oncology patients served 
as a case to understand the nature of collaboration 
between scientists and designers, using concepts from 
interdisciplinarity as a model for analysis (see Literature 
and Theory-section). Based on the results, theoretical 
and practical implications are provided from which 
projects where designers and scientists collaborate 
might benefit.   

LITERATURE AND THEORY 
In literature, no consensus exists regarding the 
definitions of “science” and “design” as disciplines. 
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Some authors claim design to be science, others do not. 
We do not mingle ourselves in this fundamental 
discussion, but previous research provides ample 
evidence that designers’ and scientists’ professional 
characteristics are more different than similar. 
According to Peralta and Moultrie (2010), most 
important differences are that (1) designers generate 
new experiences and scientists new knowledge, (2) 
designers explore the unobservable and inexistent and 
scientists the observable and existent, (3) designers seek 
plausibility and scientists truth, (4) designers produce 
course of actions and scientists generalizations and 
theory, and (5) designers prefer images whereas 
scientists refer abstract mathematical 
explanations. Although full of contrast, it seems 
interesting to focus on how designers’ and scientists’ 
competences complement each other in a joint project. 
That synergy is likely to occur, might be caused by the 
similarities in activities scientists and designers deploy: 
(1) Cycles are equal in number and comparable 
(observation versus analysis, induction versus synthesis, 
deduction versus simulation, testing versus evaluation, 
and evaluation versus decision), (2) they both proceed 
experimentally, and (3) make use of scientific 
knowledge. It is likely that design and science might 
benefit from each other when integrated. To our 
knowledge however, there are only few papers available 
focusing on designer-scientist collaboration in research 
projects (Peralta & Moultrie 2010; Rust 2004; Rust 
2007). Based on multiple cases, Rust found that 
designers may have a meaningful role in scientific 
research by (1) unlocking tacit knowledge because 
designers act as provocateurs, (2) helping to disseminate 
scientific knowledge among non-scientists, (3) 
facilitating the advancement of scientific research, by 
providing means of experimentation and reflection, and 
(4) challenging scientists’ perceptions and encouraging 
the pursuit of new research directions since designers 
appear to be pragmatic and instrumental, and therefore 
scientists are sometimes forced to change their behavior 
and reveal new possibilities. 

Even though Rust offers an interesting perspective on 
interdisciplinary collaboration, he does not present 
evidence to sustain his claims. Also, he only took into 
account the designers’ perspective. Results would have 
been more comprehensive when scientists were 
involved in the reflection. Therefore, we chose to reflect 
on a research project in which designers collaborated 
with social, medical, and engineering scientists, both 
considering the views from scientists and designers. 
Due to the lack of studies focusing at collaboration 
between designers and scientists, no theoretical 
framework was available for analysis. Therefore, 
concepts were derived from literature in 
interdisciplinary collaboration, as suggested by Peralta 
& Moultrie 2010; Peralta, Driver & Moultrie, 2010). 
We used insights from interdisciplinary projects to 
characterize our joint research project and identify 
facilitators and barriers in design and science 

collaboration (Klein 2005; Epstein 2006; Reich & 
Reich 2006). Identifying barriers might also generate 
possible ways to overcome them and detecting 
facilitators might contribute to the small knowledge 
base regarding advantages of design-science 
collaboration.  

CLASSIFICATIONS OF INTERDISCIPLINARY 
COLLABORATION 
A large variety of models exist to classify 
interdisciplinary collaboration. Some of them emphasize 
orientation, structure, constraints of joint projects (Klein 
2005), others stress interaction levels or patterns of 
collaboration varying from distributed to integrative 
(Epstein 2005). According to Peralta and Moultrie 
(2010), a comprehensive level of comparison is lacking. 
Therefore, they propose a model with four levels of 
research engagement for designers in collaborative 
projects:  
1. Designers act as “design suppliers”. Design tasks are 
not directly related to the research questions. Designers 
have no research membership; 
2. Designers are “research group members”. Design 
tasks not directly related to research questions; 
3. Designers’ activity directly related to the research 
questions but the research agenda is set and leaded by 
the scientists. Disciplinary roles are kept; 
4. Designers and researchers team up to define research 
questions and find the answers. Disciplinary roles are 
blurred and activities defined by research questions. 
 
This distinction is comparable to the frequent used 
qualifiers of “multidisciplinary”, “interdisciplinary”, 
and “transdisciplinary” that are often used 
interchangeably and are rarely clearly defined. 
According to a review of D’Amour et al (2005) on 
interprofessional collaboration, these qualifiers can be 
defined as follows: (1) Multidisciplinary: different 
professionals work on the same project but 
independently or in parallel. Interaction is on a limited 
and impermanent basis. (2) Interdisciplinary: different 
professionals work on the same project and integrate 
knowledge and expertise. Interaction aims at common 
decision-making and there is a common space and 
shared ownership. (3) Transdisciplinary:  deliberate 
exchange of knowledge, skills, and expertise that 
transcend traditional discipline boundaries. 
 
Combining Peralta’s and D’Amour’s categories 
generates the following classification for science-design 
collaboration: 
• Multidisciplinary: Designers as “design suppliers”  
and research group members; 
• Interdisciplinary: Designers’ activity related to 
research questions; 
• Transdisciplinary: Designers and researchers team 
up. 
This classification enabled us to specifically describe 
the collaboration in our project (see Results-section).  
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BARRIERS OF DESIGN-SCIENCE COLLABORATION 
Klein et al. (2005), Reich and Reich (2006), and Rust 
(2004 2007) mentioned all type of barriers for 
successful collaboration in interdisciplinary projects, 
varying from characteristics from individual team 
members to organizational issues such as restrictive 
legal mandates. In order to facilitate analysis, we 
categorized these factors into a new model, consisting 
of micro (individual), meso (interpersonal), and macro 
(organizational) levels (Verhoeven 2009), listed in 
Table 1. 

 
Table 1. Barriers of interdisciplinary collaboration between scientists 
and designers 

The aforementioned model will be used to analyse the 
case study presented below.  

ENABLERS OF DESIGN-SCIENCE COLLABORATION  
Also, determinants of fruitful collaboration between 
designers are described in literature (Epstein 2005). The 
same categorization is used to describe these (see Table 
2). 

 

Table 2. Enablers of interdisciplinary collaboration between scientists 
and designers 

As can be seen in Tables 1 and 2, barriers and enablers 
relate to the similar issues. Enablers mentioned in Table 
2 are framed oppositely in Table 1, which is obvious. 
For instance, at micro level: a resistive attitude towards 
innovation opposes a receptive, open-minded attitude. 
The model presented in Tables 1 and 2 will be used to 
analyse the joint project to develop supportive care 
interventions in child oncology, which is extensively 
described in the next section.  

DATA AND METHODS 
First, the collaborative design-science project that 
served as a case will be described. Second, we will 
elaborate on how we gathered, saved, and analysed our 
data to reflect on the collaboration.  

CASE DESCRIPTION 
Cancer is the main cause of death among Dutch 
children. Adequate exercise, eating and drinking 
increases their chance of survival, but for many 
seriously ill children this is difficult, since they are too 
exhausted to eat and exercise. Most of the existing 
research in oncology focuses on methods of treatment 
such as chemotherapy and radiotherapy. So far, no 
research and/ or design projects focusing on supportive 
cancer care for children, such as exercise and nutrition 
have been reported (Brinksma et al. 2014).  

To fill both this practical and theoretical gap, designers 
and scientists with various backgrounds joined their 
forces in the POKO-project. POKO is the Dutch 
acronym of  “Particatief Ontwerpen voor 
KinderOncologie”, meaning “Participatory Design for 
Child Oncology”. In this project, designers and 
scientists together conducted research in order to design 
interventions that facilitate adequate physical and eating 
behavior among children suffering from cancer. The 
project was carried for and with the Children's 
Oncology department of the University Medical Center 
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Groningen (UMCG). UMCG has 1300 beds, 40000 
yearly admissions, and 10000 employees. POKO was a 
one-year research project (September 1st, 2013-June 
30th, 2014), partially funded by a grant stimulating 
collaboration between creative industry, science, and 
education. Total budget was 100.000 euros. The project 
was managed by the Co-design research group at 
Utrecht University of Applied Sciences. The project 
brought together the network depicted in Figure 1.  

 
Figure 1. Network of the POKO-project. Green icons represent 
participants in the reflective interviews. 

Although icons and fonts in Figure 1 are hardly 
readable, they depict the size of the network. The 
network consisted of: 
• Five scientists (two medical researchers from the 
Child Oncology Department of UMCG and three 
researchers from Utrecht University of Applied 
Sciences, having a 
background in engineering and two in social sciences); 
• Five designers from different design agencies,  
each specialized in another phase of the design process:  
4Building and Panton’s expertise involves mapping the 
stakeholder needs in a care setting and translating these 
into requirements. LaSenzo and Sparckl are specialized 
in the actual design for care, whereas Rhinofly is 
experienced in rapid prototyping and testing; 
• Twenty-two design students who either 
individually or in a group actually created the 
interventions, each under supervision of one of the five 
professionals designers who actually created the 
interventions; 
• Four health care professionals from the Child 
Oncology Department of University Medical Centre 
Groningen;  
• One design innovation expert from an independent 
organization. 
 
Project duration was split up in two parts. During the 
first five months, designers together with 
researchers explored the problem and conceptualized 
directions of solution. During the second part, four 
concepts were prototyped into an intervention and 
were evaluated. The design process is depicted in 
Figure 2. Now, the participatory design process 
will be described into more detail. 
 

 

Figure 2. Overview of participatory design process  

Exploration (September-December 2013): The project 
kicked off at September 3rd, 2014 with a joint face-to-
face meeting involving all scientists and designers. 
Using expectation mapping, common goals and 
objectives were set and a global planning and task 
distribution was made. It was decided that given their 
expertise, designers from Sparckl, Panton, and 4 
Building would map the context of eating and 
exercising among children with cancer. Therefore, they 
conducted an “expert meeting” on October 10th, during 
which the health care workers from the Child Oncology 
Department could express their tacit knowledge and 
feelings regarding the topic. The physical therapist, 
dietician, oncologist, nurse, nutrition assistant, and 
pedagogical support attended, next to all designers and 
researchers. Important insights were revealed, such as 
“Parents are happy when their child eats something, 
even if it is unhealthy.” and “Largest challenge are 
teenagers, who are used to lay down all day long, using 
their smart phone and are not intrinsically motivated to 
move, as toddlers are." These insights were used to 
detect topics that had to be elaborated on in the context 
mapping research, conducted on October 17th, during 
which the three designers interviewed six children 
suffering from cancer in the hospital. Research material 
consisted of a timeline that children could fill in 
together with the designer and their research by means 
of drawing and stickers with emoticons (see Figure 3). 
Emotions and ideas regarding nutrition and exercise 
during the treatment of cancer became clear. Based on 
the results of the expert meeting and context mapping, 
six personas were created that served as inspiration 
during the entire design process. Then, on November 
26th, an “insight session” was organized, attended by all 
involved health care professionals, researchers, and 
designers (also the designers who had not been actively 
involved yet, but would be in the next phase). During 
the sessions, the medical researchers presented the 
problem from a medical point of view and then, the 
designers shared their findings from the expert meeting 
and context mapping. This served as input for a “design 
exploration” on the ward. In teams consisting of one 
health care professional, one researcher, and one 
designer, design opportunities were detected at the 
actual ward among the patients. Then, possible 
solutions were shared and related to insights from 
previous research. Finally, all problems and solution 
directions were consolidated into four “design 
directions”, two relating to nutrition and two to 
exercise, as is showed in Table 3.   
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Figure 3. Fragment of raw material generated by context mapping 
among children with cancer and their parents. 

 Physical product Interactive media product 
Nutrition Taste lab: mobile setup 

where children can 
discover (new) flavors 
that fit their preference 
at that moment in 
treatment process. 

Insight kit: providing parents 
and children with cancer 
insight in the various phases 
of treatment and possible 
actions to undertake to 
stimulate adequate eating 
behavior. 

Exercise Discover worlds: 
interventions in the 
hospital setting aimed 
at stimulating activity at 
unexpected places and 
moments. 

Exercise kit: to enable 
parents and their children 
with cancer think about 
creative ideas themselves in 
order to keep the child 
active. 

Table 3. Design directions resulting from exploration phase 

Conceptualization (January 2014): An important shift 
occurred during this phase. In order to enable the 
(student) designers to prototype successful 
interventions, it was of vital importance to equip them 
with the contextual insights we captured during the 
exploration phase. Since the problem is complex and 
hard to understand, three students –supervised by a 
professional designer- created a “design toolbox” 
consisting of the six personas, and three exercises 
during which designers had to express their own 
experience and expectation towards nutrition and 
exercise during cancer and to draw some first solution 
ideas. Simultaneously, the researchers and designers 
together formulated four design assignments for 
students and recruited students from several 
backgrounds (product design and engineering, 
multimedia design, et cetera). 

Prototyping (February-May 2014): Twenty-two 
students entered the project. They all kicked of by using 
the design toolkit and visiting the oncology ward. 
Rhinofly, LaSenzo, and Sparckl coached the students 
during their design process. Objective was that each 
student group delivered a working prototype of their 
chosen solution direction. Each (group of )student(s) 
applied participatory design methods and continuously 
checked with the medical researchers and health care 
professionals whether or not their ideas matched daily  
clinical practice. Some of the applied methods were: 
desk research of existing interventions, observation of 
“healthy” children playing in the play garden or in a 
science museum, visiting lectures on the topic, 
interviewing a design innovation consultant, et cetera. 
Eventually, the students generated four 

Prototypes, listed in Table 4.  
 
 Physical product Interactive media 

product 
Nutrition Taste lab: part of the car 

with which breakfast and 
lunch are served at the 
hospital, including a “taste 
experience” facilitated by 
the  nutrition assistant. 

Parent Toolkit “Reis van 
5” “ aimed at 
discovering new flavors 
of the child because the 
taste changes by 
chemotherapy. 

Exercise Blox. :blocks with which 
children can transform their 
hospital bed into something 
else (e.g., a hut) to stimulate 
activity. 

Movement kit: clock and 
cards facilitating 
physical activity. 

Table 4. Prototypes resulting from prototyping phase 

Evaluation (June 2014): Eventually, all four concepts 
were evaluated with health care professionals, and 
children with their parents. On June 19th, a joint 
evaluation session (duration of two hours) with all 
designers and all researchers was undertaken. Each 
intervention was presented by the involved 
designer and evaluated according to a set of criteria: 
feasibility, long term-effect, low production costs, et 
cetera. Then, since the project was very successful, 
researchers and designers together wrote a grant 
application to elaborate on the interventions and 
evaluate them in clinical practice. In September 2014, 
we heard the request was honored and received 
450.000 euros to perform two more years of joint 
research.  

CASE REFLECTION DATA AND METHODS 
In order to reflect on barriers and enablers of the 
designer-researcher collaboration, 13 semi-structured 
interviews among the medical scientists (n=2), 
designers (n=5), involved health care professionals 
(n=2), design students (n=3), and one design 
innovation-expert were conducted by one of the 
participating social scientists (this paper’s first author). 
The respondents all were engaged in the project and are 
displayed in green in Figure 1. The interview was semi-
structured and occurred based on a visual project time 
line (similar to Figure 2) depicting all research and 
design activities. The researcher started with the 
question: “Reflecting on the project, what is the first 
thing to recall?” Then, when respondents were finished, 
the researcher together with the respondent discussed all 
research and design activities on the time line and while 
doing so, detected critical incidents regarding 
multidisciplinary collaboration. Interviews were 
conducted between May 23rd and June 18th, 2014. Nine 
interviews took place face-to-face and three through 
Skype. Interviews were not recorded, but extensive note 
taking took place by the researcher. 
 
Data analysis was based on coding. The coding scheme 
consisted of Table 1 and 2 (see Literature and theory-
section). 
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RESULTS 

CHARACTERISTICS OF INTERDISCIPLINARY 
COLLABORATION 
According to Peralta et al.’s (2010) and D’Amour et 
al.’s (2005) classification, the POKO-project could be 
qualified as “transdisciplinary”: Designers and 
researchers were equally engaged in the project and 
together defined and conducted research activities. E.g., 
researchers took part in sessions initiated by the 
designers (expert session, insight session), designers 
performed interviews with children and their parents 
building on results of medical research (context 
mapping), and researchers and designers jointly 
analysed retrieved data (insight session, evaluation 
session). During the kick-off meeting, designers and 
researchers really teamed up to define common research 
questions, and particularly during sessions, disciplinary 
roles blurred. Throughout the entire project, these 
common goals were repeated and if needed, 
reformulated.  
 
BARRIERS 

Analysis showed barriers mentioned by the respondents 
predominantly referred to “lack of integrative skills and 
systems thinking” at the micro-level, and “unstable 
membership” at the meso-level.  

Regarding the micro-level: During the second project 
part, particularly in the Prototyping-phase (February-
May 2014), the design process was heavily impeded by 
design students who worked in teams, but who were not 
yet very experienced in working multi-disciplinary. 
Rather than complementing, the integration of 
disciplines worked counter-productive: “There were 
many disciplines in our group. Two designers (me and 
another boy), media technologists, but also economists, 
but we all wanted different things. The other designer  
did not cooperate whereas I wanted to join forces. The 
media technologists thought in a very technical way and 
immediately wanted to start creating something, 
whereas we as a designers wanted to investigate the 
problem more.” (Design student, June 16th, 2014). And: 
“Collaboration among students and student groups 
should have been mandatory, because now it was 
unprofessional. There even was a hate relationship 
among different teams. Students whined a lot, about 
each other, about workload, et cetera.” (Designer 
[anonymously], June 12th, 2014). 

At the meso-level, unstable membership was the most 
prevailing barrier, both among students as well as 
designers. As mentioned in the Data and methods-
section, students and professional designers were 
allocated to project phases according to their expertise. 
However, this resulted in designer(-student)s not being 
involved throughout the entire project. Although we 
tried to anticipate to this by using a design toolbox and 
later on in the project, a news letter, it appeared harder 
to keep design(student)s committed to the project when 
they were not involved from the early start and during 

the entire year: “The designers that were not active 
during a particular phase did not know what was going 
on. A community should be kept alive. Also, the students 
did not always keep the designers and scientists posted, 
and becoming up-to-date each time took a lot of effort 
for me as a designer.” (Designer LaSenzo, May 27th, 
2014). 

When looking at the identified barriers rom literature 
(see Table 1), most of them were not mentioned during 
the interviews. There was no resistance towards 
innovation (micro), no conflict over technical issues, no 
disciplinary ethnocentrism or tokenism, or 
unwillingness to take risks (meso), neither there was a 
lack of incentives, restrictive legal mandates nor time 
and budget constraints (macro). Moreover, barriers 
particularly seem to play a role among students. Among 
the professional designers, only unstable membership 
played a role as a barrier. 

ENABLERS  

At the microlevel, multiple respondents (indirectly) 
indicated to be open-minded, which contributed to the 
project’s success. E.g., “This way of working is very 
inspiring, very refreshing, very nice to be part of. We 
started blank rather than from a hypothesis as we are  
used to in medical research. I definitely take this with 
me in my future career as an oncologist.” (Child 
oncologist, June 18th, 2014). And “I never thought of 
the possibility to learn from Post-it’s and thinking out of 
the box, very fascinating!” (Medical researcher, June 
18th. 2014). Medical researchers were proactive in 
applying and learning from the creative research tools 
deployed by the designers, whereas designers read the 
scholarly publications written by the medical 
researchers. Also, there was personal empathy between 
researchers and designers, caused by similarities in 
character (positivism, enthusiasm, humour). Joint 
sessions were always characterized by a lot of laughter. 

The majority of enablers were present at the meso-level. 
Fundamental shared terminology appeared crucial. This 
was reached through 1. Participatory-design approach 2. 
Internal communication means,  and 3. Common goals. 
First, the participatory design approach not only served 
the design quality of the interventions itself, but also 
shared understanding among designers and scientists. 
For instance, based on the expert meeting and context 
mapping in the Exploration-phase, it appeared 
impracticable to divide children with cancer into any 
category: age, hobbies, phase of treatment, type of 
cancer; each patient appeared to literally have its own 
disease. Then, one of the student designers who 
interviewed various physical therapists and pedagocial  
staff came up with the “Energymeter”, representing the 
only thing all children with cancer have in common: 
The degree with which they are able to move, varying 
from lying in bed all day long (Phase 0) to sitting up in 
bed (Phase 1) and walking through the entire hospital 
(Phase 6). This categorization appeared very effective, 
since both designers, scientists, and health care workers 
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started to use this Energymeter continuously to indicate 
a child’s activity level. Another example was the 
“Insight session” at November 26th, during which 
designers and scientists together visited the Child 
Oncology Department and looked for design solutions. 
“It really enabled me to get feeling with the topic” 
(Designer LaSenzo, May 27th, 2014). Second, during the 
project, internal communication means arose based on 
indicated needs by designers and scientists. From April 
2014, when over 20 students were involved, a weekly 
newsletter was written by the social scientist to keep 
everyone posted. Also, multiple Skypesessions were 
organized with the medical scientists and the designers 
and students to reach mutual understanding regarding 
the interventions. Also, in February, when the second 
part of the project started, the scientists commenced 
writing a grant proposal to extend the project, but they 
really needed the input from the designers. Working 
towards such a specific goal that demanded a rigid 
document created commitment among all designers, 
health care workers, and scientists. “The grant 
application made me realize how large this project 
actually was. Developments in supportive care go really 
slow and this funding provides us with the chance to 
really make some difference!” (Dietician, June 18th, 
2014). Third, the common goals that were set during the 
project kick off were continuously repeated and 
eventually reached, which facilitated commitment 
among both designers and scientists. Designers saw 
emerge potential interventions that would be really 
implemented in clinical practice since the health care 
workers and medical scientists were so enthusiastic, and 
scientists saw possibilities of working towards a large 
quantitative trial, to measure the effects of the 
interventions on eating and physical behaviour.   

Not fitting in any of the enabling factors identified in 
literature (see Table 2), was “energy”. Remarkably, 
multiple respondents emphasized the energy and 
synergy that flowed among the team: “The team is 
highly vigorous, everyone is enthusiastic, the project is 
surrounded by a giant energy.” (Designer 4Building, 
May 23rd, 2014). Another enabler involved “allocation 
of responsibilities” Roles were clearly and naturally 
allocated by matching designers and researchers to 
project phases based on their specialism (see Data and 
methods, paragraph about Prototyping (February-May 
2014). Although not mentioned in the interviews, it of 
course helped the project that there was a 100.000 euro 
budget, a year of time, and institutional support (project 
could be conducted within office hours).  

Enablers from literature that were not prevalent in our 
project were: “facilitator to ease communication”, 
“Leader who defines common problem and language”. 
All other enablers from literature were playing a role.   

DISCUSSION 

The project was perceived as a large success among its 
transdisciplinary team members. This was particularly 
caused by the micro- and meso-enablers. The receptive 

attitude and humorous character of the individual 
designers and scientists predisposed the energetic 
atmosphere among the team. This was reinforced by 
shared terminology caused by participatory design-
methods, common goals, and internal communication 
means, leading to a synergetic, transdisciplinary project.  

Most prevailing barriers appeared a lack of integrative 
skills among students, which caused delay in 
intervention prototyping. Another barrier was unstable 
membership, detected between conceptualization and 
prototyping phase: other designers became active and 
students were involved. It took a lot of effort to 
facilitate shared understanding, and although a design 
toolkit helped a bit, a lot of pushing by the professional 
designers and researchers had to occur to motivate the 
students. 

The surplus of enablers at the micro- and mesolevel 
might have been caused by integrating the design and 
medical science-disciplines. In the medical field, 
collaboration is essential in order to ensure quality 
health care and teamwork is the main context in which 
collaborative patient-centered care is provided (King 
1990). Designers, in turn, are used to fulfill a 
facilitating, intermediating role. They can communicate 
with all specialisms and integrate the (often 
mismatching) inputs from specialisms (Stappers 2007).  

Design-science collaboration might be of particular 
relevance for the medical discipline, with a rather rigid 
and longitudinal research character. In this project, 
designers accelerated research, by providing means of 
creative experimentation and reflection. Therefore, the 
potential benefit of such collaboration is more profound 
when designers work with medical scholars rather than 
(for instance) computer scientists. Rust (2004 2007) also 
emphasized that designers advance scientific research, 
by providing means of experimentation and reflection.  
THEORETICAL IMPLICATIONS  
To our knowledge, research on designer-scientist 
collaboration has been scarce. Our study helps to 
understand the nature of collaboration between 
scientists and designers, using concepts from 
interdisciplinarity as a model for analysis. This paper’s 
contribution to understanding the nature of designer-
scientist collaboration is threefold. First, we developed 
a conceptual framework (comprising micro-, meso-, 
and macrolevels of factors) categorizing barriers and 
enablers of collaboration. Existing literature did 
mention some facilitating and impeding factors, but its 
description was rather unstructured. Structured insight 
might help to understand the nature of cooperation 
better. Second, previously described enablers and 
barriers were rather general. We enriched them by our 
case study. For instance, by showing that the well-
known enabler of “shared terminology” consisted of 
internal communication means, common goals, and 
participatory design tools, we enriched and illustrated 
existing theory. Third, we expanded the list of enablers 
and barriers. For instance, at the meso-level, energy had 
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not been described as a separate enabler. 
 

PRACTICAL IMPLICATIONS 

Insight in determinants of the success in our joint 
project, generated some suggestions for future inter- or 
transdisciplinary projects between (medical) scholars 
and designers. E.g., on the microlevel, it seems 
important to assure there is a personal connection 
between the scholars and designers involved, and if not, 
do not start to collaborate. Also, an open-minded 
attitude is of vital importance. Working with students 
might be less a good idea since they might lack 
integrative skills and systems thinking.  On the 
mesolevel, internal communication means such as a 
newsletter and Skypesessions are essential to reach 
commitment throughout long-term projects and avoid 
unstable membership.  

For the purpose of this paper, we reflected on the 
process. However, the project also generated 
substantive knowledge regarding the motivations/ 
experiences towards eating and exercising among 
children having cancer and their stakeholders. 
Moreover, four potential interventions aimed at 
stimulating adequate eating and exercising behaviour 
among children suffering from cancer. The topic is 
highly socially relevant. Based on the results from this 
pilot project, the project team acquired a 450.000 euro 
grant to continue the project for two more years. Based 
on criteria, two of the most promising interventions will 
be actually implemented in clinical practice of the  
UMCG and will be evaluated both quantitatively and 
qualitatively.  
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Democracy and governance are essential for the prosperity and quality of life in social groups – may it be 

organisations or states. Both phenomena are genuinely social achievements that often were won at a high price. 

It is important to understand that neither formal nor informal institutions are static but develop evolutionary with 

their social creators when facing and overcoming challenges. Formal institutions like democracies may suffer 

from legitimacy problems (such as the EU) or ineffective implementations (such as in organisations stimulating 

participation and learning) while informal institutions often lack adequate support (such as citizens organising 

governance between them). In each of these cases participation is required to improve the situation. Special 

attention is often paid to digital solutions (e.g. e-government and e-democracy) and knowledge generation, 

management and sharing, which have been on the agenda for decades. But are those reaching far enough, or do 

they stop where network coverage does? Can they really effectively increase participation, quality or legitimacy? 

Which role do human practice and norms play for participation?

The coming decade will likely experience new (digital and social) developments of increasing complexity. If 

so, technological “e-solutions” such as for democracy and governance will require more sophisticated concepts 

to be effective and sustainable, i.e. that all relevant stakeholders need the possibility to bring in their needs 

and perspectives both in the development and the use. Recently much attention has been paid to design as a 

powerful approach to overcome the issues. But (how) is design as we know it able to do so? Do these complex 

interdisciplinary challenges require a new quality of design and do designers have the competencies to face 

them?  Since 2008 participatory innovation, which has its origin in participatory design but takes a more 

interdisciplinary approach, has emerged as an approach where innovation is understood as a process of participatory 

inquiry across disciplinary boundaries. Here new meaning and practice emerge in iterations of doing, making and 

relating. From that starting point this track begins by exploring policy design and the making of policies. Next we 

explore citizen engagement and the co-creation of futures in order to finally look at and hands-on explore tools and 

meaning of digital democracy.

The papers are arranged in the order of presentation at the Conference
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ABSTRACT 

How can stakeholders concerned within water 
management policy-making facilitate the 
expansion of responsibility for water management 
onto a larger number of stakeholders? To show 
what a Design Thinking approach could mean for a 
dialogue about the water management of the 
province of Noord Brabant in the Netherlands, 
STBY in collaboration with the Design Academy 
Eindhoven, initiated a workshop exploring the 
possible roles stakeholders could take on in regards 
to policy making and policy implementation. The 
idea was that by involving the stakeholders in the 
planning, they could facilitate the expansion of 
responsibility for water management onto a larger 
number of stakeholders with the province taking a 
more facilitative role. For this workshop, STBY 
utilized the workshop tool ‘Value Pursuit’ (Rygh, 
2014), a game board that can be used in workshops 
to clarify how stakeholders in a specific network 
can be of value to one another, thereby helping 
identify shared goals within the project. The results 
of the workshop has lead us to question two 
different approaches in policy making; negotiation 
and co-creation and this paper will discuss what 
implications this has for the design practice.  

INTRODUCTION 
Early 2014, the Dutch province of Noord Brabant was 
in need of developing a new ‘Provincial Water Plan 
2016-2020’, in which goals for the water management 
for the next five years were laid down. In the past, they 
had done this themselves, negotiating with a few key 
stakeholders, but now there was a need for this plan to 

be developed in collaboration with a much wider range 
of stakeholders in order to explore what role these 
stakeholders could take in the implementation. Partially 
this need was financially motivated. The Province could 
no longer execute all aspects of the plan themselves and 
need help from stakeholders, which could be achieved 
only if these stakeholders had a bigger say in the policy 
itself. Secondly, the Province was keen to help create a 
so-called ‘participation society’ where government is 
collaborating with citizens and societal organizations to 
improve society. The idea was that by involving 
stakeholders in the planning, an expansion of the 
responsibility for water management onto a larger 
number of stakeholders would be possible, facilitated by 
the Province. Noord Brabant wished to try a new 
approach and asked STBY to facilitate this complex 
dialogue using a Design Thinking (Brown, 2009) 
approach.  

 

To show what a Design Thinking approach could mean 
for a dialogue concerning the water management of 
Noord Brabant, STBY was asked by the Province to 
initiate a dialogue about one specific topic; groundwater 
management. This topic was put forward by the 
province as an interesting test case as it was one of the 
most complex topics, due to the many different 
stakeholders involved. A workshop was planned, 
focusing on the key stakeholders: water management 
companies, water boards, nature conservationists, city 
councils, a farmers’ interest group and the Province of 
Noord Brabant, to explore how these stakeholders could 
collaborate and what role they would like to take in the 
planning and implementation process of the Provincial 
Water Plan. For this workshop, STBY used the 
workshop tool ‘Value Pursuit’ (Rygh, 2014), a game 
board used to clarify how stakeholders in a specific 
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network can be of value to one another, helping identify 
shared goals within the project. 

 

Value Pursuit is a project by Karianne Rygh, Research 
Associate at Design Academy Eindhoven and part of the 
PSS 101 project within CRISP (2011) (Creative 
Industry Scientific Programme). CRISP focuses on 
Product Service Systems (PSS), requiring designers to 
think and work more broadly and more strategically in 
response to large- scale societal challenges. These 
contexts require multidisciplinary approaches, but 
people within different professional fields often struggle 
to work together as a team, so the strategic role of the 
designer is to bring these people together in a way that 
enables them all to collaborate, in networks, and across 
and between organizations. Value Pursuit addresses 
these issues with a game board that structures 
conversations stakeholders need to have if they (prepare 
to) collaborate. The Value Pursuit tool has been used in 
several contexts, in industry as well as government 
(Rygh, 2014).  

 

BACKGROUND 

 

Already for many years, business strategists and policy 
makers have been struggling with complex issues that 
designers call ‘wicked problems’ (Buchanan, 1992) 
such as the depletion of natural resources against a 
growing need of energy, and the growing older 
population that needs care in times of shrinking 
healthcare budgets and workforces. As a result 
publications with a clear design perspective, aimed at 
policy makers and the business community, have 
emerged, to explain what this new contribution of 
design entails (e.g. Brown, 2009; Kimbell, 2011; 
Merholz et al., 2008; Osterwalder & Pigneur, 2010; 
Viladas, 2011). 

 

In public policy making the Design Council UK has 
played a key role in exploring and communicating the 
contributions design can make to solve wicked 
problems such as violence and aggression in hospital 
Accident & Emergency wards (Design Council UK, 
2011) and the large contribution of private homes (25% 
in the UK) to carbon emissions (Design Council UK, 
2010). This has resulted in the Policy Lab, set up by the 
current UK government in 2014 (Cabinet Office Open 
Policy Making team, n.d) to bring design practices into 
its policy making, addressing issues as diverse as police 
services and divorce counseling (to alleviate the judicial 
system), for instance. The Lab is based in the Cabinet 
Office and aims to work across all government 
departments. It is not the first of its kind. In other 
European countries labs have been set up already 
earlier, such as Mindlab in Denmark, SITRA in Finland 
and La 27ème Region in France, as well as labs on all 

other continents (Puttick et al, 2014). The Netherlands 
does not have such an ‘i-team’ that advocates design 
methods as Nesta (ibid.) calls these labs, but several 
experiments in what is locally mostly called social 
design have emerged. The aforementioned CRISP 
programme houses several of these projects, also at 
Design Academy Eindhoven (Cadamuro, 2013; Daam, 
2014), for instance. Waag Society in Amsterdam (Waag 
Society, n.d.) runs societal projects, sometimes in 
collaboration with local, regional or national 
governments. Capital D in Eindhoven, also organizer of 
Dutch Design Week, runs the EU-funded PROUD 
project (2012) on co-design with several European 
partners, all involved in supporting government with co-
design approaches. The Eindhoven region is part of the 
Province of Noord Brabant, which is also one of the 
supporters of Dutch Design Week. The interest of the 
Province in using design as an approach to support its 
own policy development originated in this relationship. 

 

DATA AND METHODS 

 

The Value Pursuit workshop tool was developed on the 
basis of the following success factors of networks 
producing PSS, defined by the PSS 101 research team: 

 

1 — Each stakeholder involved must have an 
understanding of the value to be gained from the 
networked collaboration. 

2 — They must be able to express their needs clearly. 

3 — They must understand the other stakeholders’ 
expectations. 

 

The tool provides a structure for dialogue to take place 
between stakeholders on the topics: expectations, 
contributions, and struggles, and how this could 
contribute to a thriving network. Moving inwards from 
the outside on the Value Pursuit board (Figure 1), 
participants are asked to write down on post-it notes 
what their expectations, contributions (experience, 
expertise, solutions) and struggles (challenges or 
obstacles) are, in developing a specific PSS, or in 
reaching the defined common goal. After placing their 
answers on their own slice on the board, participants are 
encouraged to take the notes with their contributions on 
and stick them on other participants’ struggles, showing 
how they can be of benefit to one another within the 
network. (In some cases this is also done by the use of 
stickers.) It is these connections that, through the use of 
this tool, become the new relations of value.  
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Figure 1: Value Pursuit game board 

Before ‘Value Pursuit’ can be beneficial for a team of 
colleagues or for a group of partners collaborating, it is 
important that participants arrive with the right mind-set 
to be able to contribute and receive input to and from 
one another. Trust within a network affects a person’s 
ability to convey experience and communicate how this 
expertise can be used. This, in turn, affects how 
resources are shared within a network. (Arets, 
Raijmakers, Rygh, 2014). Participants should therefore 
know what to expect prior to the workshop and arrive 
with a willingness to be honest (Wierda, 2014). ‘Value’ 
and common goals can have different meanings for 
different stakeholders.  

 

By collaborating in a network, individual stakeholders 
represent a resource and therefore a ‘value’ for other 
network partners. It is important to realize that relations 
of value within networks producing PSS, are created by 
individual people as extensions of the positions they 
hold. One approach to building trust in networks is by 
expanding the stakeholders’ overview and 
understanding of how their individual efforts contribute 
to the success of a PSS. 

 

In preparation for the workshop with the Province of 
Noord Brabant, one-on-one interviews with the “key 
stakeholders” were therefore conducted to explore their 
different perspectives. Following the core principles of 
the Value Pursuit tool, STBY interviewed each 
stakeholder on how they were related to the 
groundwater theme: what are their activities? What are 
they trying to achieve - both personally as 
professionally and with whom are they interacting to 
achieve this? Following the interviews, a first round of 
analysis was conducted by STBY to collect the 
necessary input to use in the Value Pursuit workshop: 
for each stakeholder a profile sheet and stakeholder map 
was created. In addition, the aims, contributions and 
struggles were formulated for each stakeholder and 
plotted on the Value Pursuit board. Through visualizing 
the interviews as stakeholder profiles and maps, it was 
possible to share and discuss the input in a manner that 
was understandable to everyone involved.  

 

 
Figure 2: One-on-one interviews with key stakeholders, an example of 
a profile and stakeholder map 

In the workshop with the key stakeholders, the 
participants were first invited to view and acknowledge 
each other’s information: profile posters, stakeholders 
maps and the information from Value Pursuit board 
(aims, contributions and struggles). Although some of 
the stakeholders had known each other for several years, 
the material brought out new insights and led to new, 
more personal conversations. It also served as a quick 
introduction for new stakeholders who didn’t yet know 
each other.  

The participants were asked if they agreed with the 
information presented and were also given the 
opportunity to add additional information if it was 
required. After this initial round of getting acquainted, 
participants were asked to take a closer look at each 
other’s struggles and reflect over what they could 
contribute to the networks. By having the data readily 
available, the participants could immediately start to 
make connections between participants’ contributions 
and struggles, discovering opportunities for new 
collaborations.  

 

 
Figure 3: Picture of the stakeholder workshop: making connections 
with the Value Pursuit 

In order to gain an overview, these connections were 
counted and placed on the second Value Pursuit game 
board resembling a radar. Each participant indicated 
with a large playing piece, the number of potential 
contributions they gained from other participants and 
with the small playing piece, how many contributions 
they offered to others. The large and small playing 
pieces should in theory be as much in balance as 
possible, as people should gain as much as they 
contribute, leading to a sustainable network. While the 
first game board of Value Pursuit was centred around 
expectations, contributions and struggles and intended 
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to collect information about how participants in a 
network could benefit from each other, the second game 
board, through its visualization of the balance of gains 
and contributions, was aimed at triggering further 
discussion through seeing how everyone was positioned 
in relation to each other. The radar clearly indicated 
each stakeholder’s intention regarding how they wished 
to actively participate in the network, what they had to 
offer and what they could expect to gain. 

 

 
Figure 4: Value Pursuit ‘real time radar’ 

 

 
Figure 5: Participants interacting with ‘radar’ triggering discussion 

After making the connections, it was time to make them 
concrete. The clusters of connections were translated 
onto a flip board and discussed, making the potential 
collaborations and new relationships visible to all. Sub 
themes emerged from this exercise, such as 
“groundwater quality” and the involved stakeholders 
had to indicate how they would see themselves 
contributing to that theme. 

 

At the end of the workshop, after experiencing the type 
of discussion and results this design thinking approach 
could bring, the participants were asked to share other 
themes that, next to groundwater quality, should be 
picked up and would benefit from a similar dialogue 
and approach. These results were clustered and 
visualized by STBY to be able to share and discuss 
them a few weeks later with a broader group of 
stakeholders on the “Waterday”, an event organized by 
the province. During this day STBY organized a second 
workshop wherein the approach, the themes and initial 
collaboration networks created during the stakeholder 

workshop were presented. The attendees were then 
asked to actively participate in this dialogue. Were there 
any themes they would like to participate in? Or did 
they know other stakeholders that would need to be 
involved? Why was this theme interesting to them and 
what could they contribute? In addition, participants 
were asked to indicate and suggest which other themes 
they would like to see discussed.  

After combining the input from this workshop with the 
earlier results, nine important themes were formulated 
for which further dialogue was desired. Additionally, 
for each theme several stakeholders indicated what they 
would be willing to contribute. This gave the Province a 
good starting point for further dialogue with these 
particular stakeholders, wherein their contributions 
would be concretized. Later, a third workshop was run 
with a selected group of stakeholders to further explore 
one of the themes that came up in the second workshop: 
Health and Water management. 

 

 
Figure 6: Stakeholders engaging in the themes during the ‘Water day’.  

EVALUATION OF DATA 
 

In this project, the Value Pursuit tool has been used and 
explored in several ways. Already in the interviews, the 
core principles of the Value Pursuit were used as a 
structure. The tools used and themes discussed in the 
interviews were chosen with the Value Pursuit canvas 
already in mind, revolving around the topics of 
expectations, contributions and struggles. It was 
important for the interviews that stakeholders were not 
only asked directly about these topics, but that they 
were also encouraged to come with concrete examples 
and activities that would provide the necessary input for 
the workshop. Organising the input from the interviews 
on to the Value Pursuit canvas allowed a first round of 
analysis. This was done in a discussion by the STBY 
team who conducted the interviews. The Value Pursuit 
assisted in giving structure to analysing and discussing 
what the aims, contributions and struggles of the 
stakeholders really were, in relation to groundwater 
management. 

 

Having the Value Pursuit game board already filled in at 
the start of the workshop, allowed for a quick start of 
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the workshop activity, getting participants up to speed 
on the content in a short amount of time. Stakeholders 
were still given the opportunity to check, add or adjust 
the input, but only minor changes and additions were 
made here. The tool also gave new stakeholders an 
overview of the current situation of the network they 
had entered. Moreover, the analysis and visualisation of 
its results on the board created commitment because 
stakeholders saw that STBY was not merely facilitating 
but also creating new insights they could build on. 

 

Having this data readily available, made it possible to 
immediately start making connections between 
participants’ contributions and struggles, making it 
possible to uncover opportunities for new 
collaborations. The precious time of the participants was 
thus spent constructively, actively engaging them in 
activities triggering conversations and discussion, which 
appeared to be quite new for all of them. The province 
was especially surprised by the level of concreteness 
achieved in the Value Pursuit workshop. As one of the 
stakeholders phrased it: “We have never been able to 
get so ‘deep’ into the important topics in such a limited 
amount of time.” 

 

Organising and visualising the information on the Value 
Pursuit appeared to be very helpful not only for the 
workshop, but also as a reference for the Province. The 
filled-in game board gave the Province a combined 
visual and manageable overview of all the main 
stakeholders’ aims, contributions and struggles relating 
to the complex groundwater theme. The Province was 
very keen on keeping this poster to use it for other 
purposes.  

 

The Value Pursuit ultimately helped the involved 
stakeholders in getting acquainted with a new 
“designerly” approach. By participating they were able 
to see what this approach could bring, how it differed 
and what it could add to existing approaches. It became 
clear for what type of themes or dialogues this approach 
was well suited, but also, for which themes a different 
approach is needed. A reflection about this is to be 
found in the discussion section of this paper.  

RESULTS 
Introducing the Value Pursuit tool in a context of water 
management policy-making disrupted the well-
established routines and practices that civil servants are 
accustomed to having in their meetings with 
stakeholders, and created an environment where new 
approaches could be introduced and discussed. The 
workshop tool didn’t only get people moving physically 
by getting everyone out of their seats around a 
traditional ‘horse-shoe’ table setting, and over to a 
circular board where they were all facing one another, 
but the tool also engaged the participants to discuss 

topics in a visual manner. While one person was 
speaking, another was reading and observing what had 
been placed on the board, allowing them a moment of 
reflection, to then later comment on. A workshop 
participant stated: “As a new stakeholder in the 
network, this workshop provided us with an overview 
and easy access to the key topics of interest of the other 
stakeholders.” 

 

OPENNESS AND TRANSPARENCY FOR CO-CREATION 

 

STBY identified that the Value Pursuit is well suited for 
the development of new networks – particularly where 
Design Thinking is used in order to address an 
unfamiliar topic or theme; when dealing with a larger 
complex problem that requires the aspects that urgently 
need change to be identified; when innovation is greatly 
needed; or when new stakeholders come into the 
network. The Value Pursuit tool and the co-creative 
approach works very well in these situations because 
openness and transparency are required and valued. The 
tool gets new stakeholders up to speed on the current 
situation of the network they have entered. Furthermore, 
by structuring their conversation and stimulating 
reflection, the Value Pursuit tool assists stakeholders in 
gaining an overview when new themes come into the 
picture or when new themes need to be identified.  

 

By compiling a comprehensible overview of 
stakeholders’ expectations, contributions and struggles 
and actively discussing these, the activity of the 
workshops revealed to everyone involved that new 
policies do not always have to be negotiated, they can 
also be co-created. 

 

BUILDING AND MAINTAINING TRUST 

Introducing this new approach required all participants 
to have the right mind-set during the workshop in order 
to be able to take such a new concept into consideration 
and see its potential. Through conducting one on one 
interviews with each participant prior to the workshop, 
STBY began early on, to lay the groundwork for 
establishing a level of trust and fostering the right state 
of mind for participants welcome new ways of working. 
Meeting participants one-to-one, facilitated 
conversations that can often prove to be difficult in a 
group setting. Every individual conversation/interview 
was analysed and represented in a visual manner during 
the workshop. It was possible to reveal this information 
to the larger group of participants because of the trust 
that had been built between the individual participants 
and STBY through the interviews that had more the 
character of empathic conversations (Raijmakers et al, 
2009) ‘over a coffee’. The information that was then 
conveyed to the larger group about every individual 
stakeholder, in turn created a new level of trust between 
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the stakeholders, as their value and values, their 
expectations, contributions and struggles were made 
transparent for everyone to see, something which they 
unanimously agreed to. 

In this way, the preparation prior to the workshop 
became equally important as the tools and activities 
used during the workshop, and should therefore be 
considered part of the larger design of the workshop. 

THE RIGHT PEOPLE FOR THE RIGHT QUESTIONS 
 

As the importance of the preparation of participants was 
discovered, we also became aware that the very first 
step of planning a workshop such as the ones we 
conducted, starts with the crucial decision-making about 
who should participate. Choosing the right people for 
the right questions is a determining step in regards to 
hosting a workshop aimed at producing outcomes that 
can immediately be set into action. The constellation of 
the topic or question of the Value Pursuit activity and 
who is put in the position of answering to it is up to the 
initiator to orchestrate in order to produce the desired 
outcome. Certain attributes that we have learned 
contribute to a successful co-creation of new 
approaches, is enthusiasm, curiosity, a confidence and 
willingness to try something new when there is a 
potential of failing, and the attribute of supporting the 
network when such necessary failures occur in order to 
learn from them and in turn, develop new approaches. 
The interviews helped to explain this to potential 
participants and assisted in bringing them into the right 
mind-set for co-creation in the workshops. 

 

DISCUSSION 

 
The results the workshops produced have several 
implications in regards to governance and policy-
making. Through the use of the Value Pursuit tool, we 
could more clearly define the context in which we were 
operating. 

 

A key insight from the first workshop was that the 
Value Pursuit tool assumes that propagating openness 
and transparency is always good, which is not 
necessarily true in all policy-making. In networks such 
as these, the stakeholders have to negotiate certain 
elements of the policy that are already familiar to all, 
but where interests differ between parties. In such 
negotiations, transparency and openness can work 
against you and it can be wise to keep your cards close 
to your chest. Stakeholders who know each other very 
well, and know the issue they are negating about very 
well, give and take in a controlled way during 
negotiations, and they don’t want to lay all their cards 
on the table from the beginning, as the Value Pursuit 

tool (and a co-creation approach more in general) 
requires them to do as that can work against them later.  

 

However, through the course of the workshops, 
participants also came to learn that the development of a 
new policy doesn’t only need to rely on negotiation. It 
can also be co-created by several parties. A major 
advantage of co-creation is that stakeholders can 
together explore what the issues are around certain new 
or complex topics that are not yet understood very well 
by the stakeholders involved. What implications does 
this have for practices of policy development within 
governance?  

 

Hiroshi Tamura stated in his in his PIN-C 2012 keynote 
that “Innovation is when many people change their 
practices”. Through our experience with the workshops 
and the Value Pursuit tool we have described, we have 
found that innovation occurs even before practices are 
changed, it happens from the moment a traditional 
mind-set shifts to see the potential in a new approach. 
The ‘closed-door’ practices of negotiation in 
government are not always successful. Where it fails, 
open and transparent co-creation using Design Thinking 
principles can create a completely new state of mind for 
every individual involved. Collaboration takes over 
from opposition. In societies that are in great need to 
increase participation of citizens beyond voting, such 
approaches are greatly needed. Design practices can 
contribute by creating environments and cultures where 
such shifts can take place. Our experience with the 
Province of Noord Brabant has delivered some early 
results that make clear there is still a lot more potential 
in co-creation and Design Thinking in government. 
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ABSTRACT 

This paper provides a multidisciplinary take on 

how participation and agency may be enhanced 

through participatory design and decision-making 

methods in a relatively established but nevertheless 

mutable and variable community, in a university 

environment. The paper reports on an ongoing 

project in which research on various aspects of 

community is carried out along a participatory 

process. In the project, the overall research 

approach of nexus analysis was applied, supported 

with the particular research method of conversation 

analysis, and data were gathered using a selection 

of means, e.g. through participant observation and 

video recordings of a design workshop. In the 

workshop, the methods of participatory design, 

participatory decision-making and agile 

retrospectives were applied. The paper offers new 

insight into the applicability of participatory 

methods in designing for social change in an 

institutional environment and feeds back to the 

participatory methods via the nexus and 

conversational analyses of social action. 

INTRODUCTION 
Higher-education institutions in Finland have undergone 
several organisational changes during the last decade 
(including a reform of the national Universities Act, see 
www.minedu.fi/OPM). For our case community, this 
meant that a university department ceased to exist as an 
independent unit and became a subject area directly 
under a faculty within the university. We have 
witnessed how the change has affected, among other 
things, the ways in which administrative duties are 
divided and run among members of staff: instead of 
communicating with a departmental secretary, for 
example, students may now seek information and 
support in service centres that are intended for students 
across all subject areas within the faculty, and possibly 
also across faculties. Furthermore, whereas a traditional 
noticeboard outside the departmental office previously 
served as a kind of a hotspot for many study-related 
matters, most of these (e.g. sign-up for courses, release 
of examination results and submission of theses) are 
now taken care of online through various portals. In our 
initial view, then, the centralization of student services 
may in effect have dispersed the activities that, to a 
certain extent at least, brought students and members of 
staff together and helped to maintain a sense of 
community. Additionally, the status of postgraduate 
students in this setting is complex: some have offices 
and teaching duties and may identify as staff members, 
while others work from home and may be only loosely 
connected to the university. Both of these are issues 
that, to our understanding, are regularly taken up in 
formal and informal meetings among those involved, 
most often as matters of complaint. 

This multilayered and dispersed nature of the 
community, in which we have functioned as 
postgraduate students and staff members (and 
previously, undergraduate students), inspired us to begin 
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a project to explore how we could utilise the methods of 
participatory design and participatory decision-making 
to discover whether the members of the community see 
this as a concern and whether there is something these 
methods could bring to create positive change. The idea 
was to facilitate a process where the community itself 
defines the content of the concept of community, its 
functions and how the potential members of the 
community themselves would like to engage in it and, in 
turn, engage others. 

We began with the assumptions that the members of the 
community identify themselves as such; that there is 
some underlying need to reconnect the members 
dispersed by organisational changes; and that new 
methods for asking questions might bring about new 
methods of being together for the community. We 
employ nexus analysis, an ethnographic research 
strategy, to gain fresh viewpoints into participatory 
design, and we use the method of conversation analysis 
for detailed analyses of the video-recorded face-to-face 
interaction that results from the participatory design 
process. 

PROJECT PREMISE 
Our initial premise for the project was a desire to 
explore the potential of participatory design methods for 
creating new ways of being together for the community. 
This premise was based on three elements: an existing 
research interest in ‘community’; our personal histories 
as members of this particular community; and our 
combined expertise in participatory design and methods 
for studying discourse and social action. 

Community as a term is much used to describe a variety 
of aspects of human togetherness, and as shorthand to 
denote various kinds of human groupings (Delanty, 
2003). In this article, we also use community as a 
practical term to refer to the group of individuals 
involved in the case. However, our understanding is also 
underpinned by a theoretical understanding of the 
concept of community. First and foremost, we view our 
case community as a community of practice (Lave & 
Wenger, 1991; Scollon, 2001) built around the studying, 
teaching and research activities related to English 
Philology at the University of Oulu, Finland. These 
activities serve to bring together particular groups of 
individuals on a daily basis, in various configurations: 
students attending classes taught by staff, staff engaging 
in research activities together, postgraduate students 
meeting supervisors, and so on. These activities are 
based on the learned practices of teaching, studying, 
doing research and being “at university” in general. 
These practices are the central point around which the 
design workshop as well as our analysis revolves. 

Our understanding of community is further influenced 
by theoretical thinking on the experience of community, 
specifically the psychological theory of sense of 
community (McMillan & Chavis, 1986). According to 
this widely employed theory, sense of community is 

based on feelings of membership, influence, integration 
and fulfillment of needs, and a shared emotional 
connection among the members of a community. In our 
starting discussions, we linked the theory of sense of 
community to the notion of agency (Latour, 2005; Jones 
& Norris, 2005); we shared an assumption that many 
members of the community would not feel they had 
agency in the activities and organisation of the 
community, which would also hamper their feelings of 
membership, being able to influence the community, 
and having their needs met. It should also be noted that 
our own participation in the design workshop, which 
was centred around the participants’ ideas of the “ideal 
community”, was influenced by this understanding of 
community experiences. 

Our overlapping roles as community members, 
researchers and designers served both to inspire us to 
begin the project and to complicate it. In ethnographic 
terms, we had years of participant observation data on 
which to base our initial problem formulation. At the 
same time, we sensed that our position as long-term 
members of the community could hamper the design 
process as we were at risk of forming fixed opinions and 
foregone conclusions early on. Therefore, in order to 
encourage objectivity and a reflexive attitude, we 
refrained from too specific a definition of problem areas 
at the start of the project, and chose to move ahead with 
as open-ended a formulation as possible: we would 
simply focus on observing how the community 
functions, and attempt through the design process to 
direct it to some kind of “positive change”. Our own 
ideas of positive change revolved around ameliorating 
the lack of cohesion caused by organisational changes, 
and increasing agency (and therefore, sense of 
community) for all members of the community, but 
rather than turning these into explicit goals for the 
workshop, we endeavoured to allow space for other 
ideas to emerge during the workshop. 

RESEARCH APPROACH AND METHODS 
Our entire approach is underpinned by our interest in 
human social interaction and an ethnographic 
orientation to research. Our expertise in nexus analysis 
(Scollon & Scollon, 2004) directed our focus to the 
practices that make up the community, and the 
experiences, histories and structures that keep the 
community functioning as it does. Our expertise in 
conversation analysis further enabled us to pay 
particular attention to the interaction, taking place as 
series of shared moments in everyday life, that serves to 
construct our understandings of our community and our 
roles in it. However, the key to this project was the 
design expertise, gained in industry, which made our 
approach possible. The participatory design process we 
engaged in, and its theoretical basis, is described in 
more detail further below; first, we will introduce the 
analytic research framework of our study by discussing 
the basic principles of nexus analysis and their 
applicability in this project. 
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Nexus analysis (Scollon & Scollon, 2004) is an 
ethnographic research strategy that employs discourse 
analysis and other methods flexibly to study social 
action. The defining feature of nexus analysis is the way 
in which it views social action: each social action is 
seen to be mediated by the interaction order among 
participants, that is, the relationships and power 
structures among the participants; the historical bodies 
– previous knowledge, experience, attitudes and 
assumptions – that the participants bring into the action; 
and the discourses in place, that is, the discourses that 
are associated with or embedded in the scene of the 
action. Nexus analysis unifies the two analytical levels 
of discourse analysis by undertaking the micro-analysis 
of unfolding moments of social interaction combined 
with a broader socio-political-cultural analysis of the 
relationships among social groups and power interests 
in society (Scollon & Scollon, 2004, p. 8). This way of 
viewing social action enables us to uncover the elements 
that make our case community function the way it does: 
in our analysis we demonstrate how the habitual roles, 
relationships and practices of the community members 
affect the progress and results of the whole process, and 
the workshop in particular. Thus nexus analysis enables 
us to connect the unfolding moments of interaction to 
the wider view of the participatory design process as a 
tool for designing for social change. 

In nexus analytic research, participant observation is 
employed as the primary tool for collecting data: the 
researcher is positioned as a full participant and 
therefore an agent of change in the social action being 
studied. Change is seen as an inevitable result of the 
interaction that the participants of the research project 
engage in, and change is also construed as one of the 
goals of nexus analysis, which often has an activist 
agenda. In the present project, we wished to leave space 
for the participants to bring up their own notions of 
what the community needs, but at the same time, we 
were aware of our own existing understandings of how 
community experiences are created. The nexus analytic 
approach allowed us to negotiate our overlapping roles 
as researchers and designers with existing 
understandings and opinions, and co-participants in the 
community being studied, and the varying levels of 
agency this accorded us in running as well as 
participating in the process: as workshop participants 
we worked from the same premise as our fellow 
community members, while as analysts and designers 
we had access to special knowledge which the others 
did not have. Our research approach allowed us to 
become aware of our unique position in the process, 
without feeling constrained by this awareness: we 
viewed our knowledge of community building and 
design processes as simply beneficial to the successful 
completion of the project. 

In addition to the participant observation we performed 
as researchers, designers and participants in the design 
process, we collected additional data through surveys, a 
notebook placed in the students’ common room, and 

most importantly, the design workshop organised in 
February 2015. The workshop was video recorded and 
conversation analysis was then employed to examine 
the recordings and focus on key interactions, along with 
the wider viewpoints of nexus analysis (see, e.g. 
Keisanen & Kuure, 2011, on how nexus analysis and 
conversation analysis have previously been employed in 
a single study). The purpose of the conversation-
analytic method in this project was to find out how 
participation is accomplished in situ (e.g. Goodwin & 
Goodwin, 2004) and how the community may, in a 
sense, be “talked into being” (Heritage, 1984). 

Following the basic principles of conversation analysis, 
we first identified certain key moments of interaction 
and then examined them carefully as they unfold turn by 
turn. We viewed, transcribed and analysed the video 
material amongst ourselves and also brought data 
excerpts to a so-called data session where a group of 
researchers discussed them together. The members of 
the community who participated in the data session 
were interested not only in the pursuit of the actions 
from the workshop, but also in the workshop as a 
method of engaging the community. In this way, the 
data session also worked as another opportunity for 
relevant participant observation.  

Figure 1 illustrates the relationship between the 
analytical research process and the participatory design 
process.  

 
Figure 1: Nexus analysis and participatory design in the project 

DESIGNING SOCIAL ACTION  
We now turn to describing the participatory design 
process itself. We begin by discussing our theoretical 
basis for the design of the process, followed by a 
description of the process as it was executed in practice. 

BACKGROUND 
Participatory design is not a novel idea but stems from 
the social and political movements of the 1960s and 70s 
when people in Western societies started to demand a 
say in decision-making related to their own lives. Much 
of the discussion and writing related to participatory 
design centres around technologies or technology-
enabled systems, but in our view there is no reason to 
limit the creativity of our group to technologies but to 
refer more broadly to collaborative processes driven by 
the people who will be affected by what is being 
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designed. The heart of it is not rules or strict definitions 
but more a commitment to the core principles of 
participation in design and respecting the participants’ 
agency in shaping their environment (Simonsen & 
Robertson, 2013). 

What makes this specific project different from the 
more typical product projects where participatory design 
is applied is the fact that this project explicitly addresses 
the social action, identification and agency of the 
community itself as the product the community attempts 
to redesign. Battarbee’s (2006) thinking of experience 
and co-experience helps open up this complexity; to her, 
experiencing is a constructive activity where an 
experience turns into experience as storytelling via 
processes of cognition, narrative and storytelling while 
co-experiencing is the user experience created in social 
interaction (Battarbee, 2006: 50, 121). In the context of 
community, the place (e.g. university, faculty, subject 
area), the people and the activity related to that place 
thus create experiences, storytelling experiences and co-
experiences for the community participating in this 
activity. The project attempts, firstly, to find out what 
those storytelling experiences and co-experiences are or 
could be, and secondly to apply participatory design 
methods to incur positive change in the community. 

Agency, as the capacity of exerting power is key in 
participatory design where the intent is to contribute to a 
greater agency of individuals and communities 
(Simonsen & Robertson, 2013: 4). We do not view 
agency as a part of an individual’s consciousness, but 
rather, as something that is “negotiated between 
individuals and their social worlds” (Jones & Norris, 
2005: 170). Agency appears differently depending on 
the focus of the analyst, and in this project two scales 
are relevant: the macro-scale of the organisational and 
administrative structures of the entire university, and the 
micro-scale of interpersonal power structures and 
personal experiences affecting how the different 
members of the community come together in 
interaction. In practical terms, agency is always 
presented in an account as doing something, making 
some difference to a state of affairs (Latour, 2005: 52–
56). 

DATA COLLECTION 
According to the principles of participatory design, the 
data were collected from the people in the community. 
The intent was to get the community to define what 
community means for them, and to get them to offer 
ideas on how to improve it. These data were used as 
input for a co-creation workshop where community 
members designed solutions to improve their 
community. 

The first round of data collection was performed in 
December 2014. Advertisements were posted on walls 
and doors around the facilities of the faculty, and emails 
were sent to the staff and student email lists with an 
invitation to respond to a questionnaire, and more 
generally to contribute ideas and discuss the topic on 

Twitter, Instagram and Google+. There was very limited 
engagement: only a few staff members joined and 
participated in the Google+ community. We estimated 
this to mean the following: our approach was potentially 
too vague and the timing problematic, with people 
focusing on final exams and the upcoming Christmas 
break. Additionally, even the people who participated 
did not seem to have much to offer, which could again 
be a sign of the approach being too vague or there not 
being any issues to improve in the community. The 
vagueness was intentional, as we did not want to direct 
the definition of community or the solutions at this 
stage, but it also meant it was harder for potential 
participants to grasp the intent. 

For the second round of data collection, we drafted 
another advertisement to distribute once the staff and 
students were back in January. The intent was to engage 
the people more by offering only a direct link to the 
Google+ community and a new survey with clearer 
questions focusing on finding out how people get 
together and find information about what is going on in 
the faculty and subject area in question. In addition to 
the digital data collection, we placed a notebook 
(“activity book”) in the undergraduate students’ 
common room in an attempt to further engage the 
students, and as preparation for the February 2015 
workshop, we also started contacting active 
undergraduate students, postgraduate students and staff 
members directly. In general, giving names and faces to 
the team asking for input seemed to boost participation.  

Even after the second, more intensive round of data 
collection, the response was sparse. There were, 
however, a small number of survey responses and notes 
in the activity book which supported our original 
premise that the community appears to be somewhat 
fragmented: the members do not interact or share 
common space as a community physically or virtually. 
Staff reports communicated more cohesiveness than 
student reports and students also seemed to view 
information sharing more as information receiving. 

WORKSHOP 
The workshop was run in February at the University of 
Oulu, Finland. It was facilitated by Minna Hekanaho 
applying the methods of participatory design, 
participatory decision-making and agile retrospectives. 
In brief, the attempt was to encourage full participation, 
promote mutual understanding, foster inclusive 
solutions and cultivate shared responsibility using 
communication tools such as paraphrasing, gathering 
ideas, encouraging, making space for a quiet person, 
validating, linking, listening with a point of view and 
summarizing (Kaner et al., 2007). Boards and post-it 
notes were used as a recurring structure to timebox the 
ideation process and there was less freedom to try out 
alternative methods of presentation due to the time 
constraints of the actual workshop. The other two 
members of the research team, Annamari Martinviita 
and Mirka Rauniomaa, participated in the workshop in 
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their roles as postgraduate students, staff members and 
researchers affiliated with the subject area. The 
workshop was video-recorded for later analysis and 
reference. 

Although the recruitment process started slowly and 
was challenged by a few cancellations, we managed to 
engage a group that was representative and large enough 
to enable participatory design and decision-making. 
Altogether, there were ten participants and the facilitator 
in the workshop, and they represented different roles in 
the community of English Philology: members of 
teaching and research staff, postgraduate students and 
undergraduate students.  

In the actual workshop, we used an agile retrospective 
method called futurospective to create the workshop 
structure. Futurospective invites participants to define 
their ideal future state, midway and a feasible action 
plan of how to get there (see, e.g. Derby and Larsen, 
2006). The futurospective process was disrupted by two 
different inputs from the facilitator: collection of quotes 
from the data we had received prior to the workshop and 
slideshow of images of different types of communities. 
These two inputs were meant to help the participants 
think firstly of feedback from the community and 
secondly of other types of communities and ways of 
working. 

The workshop started with introducing the research 
project and its members, and a warmup exercise where 
the participants were invited to describe their current 
feeling on a post-it note. The emotions varied from tired 
to anxious and curious but in general the participants 
seemed open-minded for discussion about their own 
community. After this, we moved onto the first proper 
step: the definition of an ideal community. The 
participants were divided into two groups where all the 
different roles were represented, and their task was to 
write characteristics of an ideal community on post-it 
notes. Once the ideas were written down, the 
participants hung their notes on a board and briefly 
explained their thinking. Most people saw 
characteristics such as equality and respect as key to an 
ideal community. Some even talked about “one”, an 
organism where we no longer have to communicate 
because we inherently know. 

The second step was to define a realistic version of this 
ideal. The groups were shuffled but the procedure 
remained the same: characteristics of a realistic version 
of a community on post-it notes. Surprisingly enough, 
the result was almost the same with just the more 
futuristic ideas left out. For the participants, the idea of 
community centered around respect, accessibility and 
common activity in something of a shared space was 
feasible. At the end of this phase, the participants voted 
for the most important characteristics which were: 
responsibility for all, sociality, aware and alert, fun and 
interaction. 

The third step was to work out concrete steps to get to 
the fifty percent. The groups were shuffled again and 

this time, no specific attention was paid to the roles as 
by now the groups had already shared their ideas across 
and had been disturbed by the facilitator twice. In 
mapping the concrete actions, the need for a shared 
space, in itself and as a starting point for interaction and 
joint activity, became more and more visible. After the 
solutions were presented, the participants voted again 
and picked four to create an action plan for.  

The four topics the participants picked were: shared 
space, shared research activity, brown bag lunches and 
fun activity. In brief, shared space was a proposal to 
arrange a common area for staff, postgraduate and 
undergraduate students to spend time informally and 
provide access to each others’ time. The characteristics 
of the shared space varied from having locked cabinets 
to store personal belongings in to a temporary rented 
space for meetings.  Shared research activity referred to 
joint research projects where staff and more experienced 
researchers could mentor the students and have them 
participate and contribute in their research. The student 
participants saw joint projects as a way of participating 
in an endeavour larger than what they could do 
themselves, and listed examples from other faculties 
where students themselves organise research groups to 
write their thesis. Brown bag lunch idea started from 
discussing cooking and eating as low-threshold activity 
for students and staff alike. Brown bag session refers to 
a lunch date where anyone can present on a topic of 
their choice: participants can listen to a presentation 
while they eat and discuss the topic afterwards. This 
was seen as an easy way to invite staff and students to 
get together and have a topic to discuss. The intention 
was to keep the topics informal so that anyone could 
become the expert and learn about each other also 
outside the university context. Fun activity referred to 
something more informal the students and staff could do 
together, outside the university premises. The selected 
topics centred around the main activities the community 
embarks in, which made them specifically feasible from 
the viewpoint of engagement. 

The final step was to create a concrete action plan for 
the topics. In order to do this, each topic was assigned a 
lead, or an accountable person, by the facilitator, and all 
others were asked to join the lead of their choice.. The 
lead was responsible for an action plan which we 
promised to monitor afterwards. All teams had a plan of 
two actions: basically to organise something towards 
achieving the topic goal. 

From the viewpoint of participatory decision-making, 
the facilitator started with a less involved stance where 
the intent was to observe, paraphrase, ask and answer 
clarifying questions. This approach was used in the first 
two phases of defining the ideal state and a realistic 
ideal state. The more concrete and action-oriented the 
work became, the more involved the facilitator was with 
the intent of both ironing out the hierarchies of the 
participants and dividing actions to all roles equally.  
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The facilitator tried to help participants find solutions 
outside their internalised framework of limitations. For 
example, finding a shared space is hard in a rented 
building of fixed architecture not planned for common 
activities but rather for individuals working alone, and 
the participants consistently struck a wall in trying to go 
beyond their ideal of a shared space and the limitations 
of the space and the system they occupy. In a similar 
vein, the initial student suggestion of shared research 
activity and projects was slightly watered down to 
supported opportunities to share research projects. In 
hindsight, the group could have benefitted from a bigger 
intervention to free their thinking: for example, a short 
story or an interview with a person from a different type 
of community could have helped them approach the 
solutions differently. 

ANALYTIC OBSERVATIONS ON THE 
DESIGN PROCESS 

We now turn to analysing the progress and results of the 
design process from the wider viewpoint of nexus 
analysis. Of particular interest to us are the elements 
that we saw shaping the process: the previous 
experiences and learned practices of all the participants, 
including ourselves; the relationships among the 
participants; and the organisational and physical 
structures, and the discourses and practices associated 
with those structures. Our analysis is based on 
participant observation and the data collected as part of 
the design process, as well as the video data recorded at 
the workshop, providing conversation-analytic insight. 
This section assesses the quality of your data. The point 
of this section is that when outsiders know what you 
have been doing, they can decide whether they trust 
your claims or not. Without a methods section, this is 
not possible. 

LEARNED ROLES, ASSUMED RELATIONSHIPS 
As previously discussed, our backgrounds as 
researchers, designers and participants in the 
community under study had a significant impact on the 
shape and results of the project. What is more, the 
community consists of several stakeholder groups that 
each have their own histories and learned practices 
guiding their participation in the community. We took 
this assumption for granted in the early stages of the 
project; in recruiting participants for the design process, 
for instance, we were explicitly trying to reach all the 
key participant groups as we envisioned them: 
undergraduate students, postgraduate students and 
members of teaching and research staff. This 
assumption was later validated by the workshop 
participants, who evoked the same categorisations in 
their interaction. Example 1, a simple transcript of a 
brief excerpt of video data, illustrates this. (We appear 
here with our own names; all other participants have 
been given pseudonyms.)  

01 MIN: okay, uhm, your team? yes? 
02 ANS: (--) will begin? 
03 STE: (good question) 
04 LII: well we had uh fun equals everyday life. 
05      so we thought that er, 
06      it wouldn't have to be sort of special fun. 
07      er, but ehm, fun should be embedded into whatever 
we do. 
08      so, part of everyday (--) 
((eight lines of transcript omitted)) 
09 STE: so because we also had this one, 
10 X:   (--) 
11 LII: mm, 
12 STE: outdoor events, 
13 HEN: or events in general. like all kinds of activities 
together. 
14 LII: mm, 
15 MIN: mhm, yes? 
16 LII: we're thinking that erm, 
17 HEN: get-togethers. in other words. 
18 MIN: yes. 
19 LII: Caio eve- evenings are one sort of activity, 
20      but it uh discriminates already, quite a few people? 
21 X:   mm 
22 LII: people who cannot be there after office hours, 
23 ANN: like well, we talked about having like, 
24 LII:  mm, 
25 ANN: not every month, 
26 LII: yeah, 
27 ANN: uh a Caio evening but, 
28      like having a kind of an end-of-term party for 
example. 

Transcript 1: Ideas from teams: fun activities (forum 01:28:34) 

While the workshop facilitator, Minna, addresses the 
participants as teams (line 01, and elsewhere in the data 
as you or as individuals by using the participants’ 
names) and thus, in a sense, positions herself outside of 
the community, the participants refer to themselves as 
we when reporting on the work of their team (line 04 
onward). The reporting itself is also carried out as a 
team effort, with the participants building on, 
reformulating and complementing each other’s 
contributions (lines 12–17 in particular). However, 
when talking about possible joint activities, the 
participants begin to foresee potential problems that 
may be related to the roles that members of the 
community occupy: in lines 19–22 of Example 1, Liisa 
points out that Caio evenings, i.e. the kinds of pub 
nights that have been organised in the past, are 
problematic because of their timing – for members of 
staff who cannot make it after office hours. The 
participants seem in this way to orient not only to the 
roles that may be available for members of the 
community, but also to the types of activities that those 
roles are connected to. 

Furthermore, while the relationship between 
undergraduate students and staff – variably conceived of 
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as teachers and as researchers – arose as the most salient 
in the workshop discussions, the position of 
postgraduate students was less clear, as shown by 
Example 2. Samppa has just introduced sports games as 
a possible joint activity, drawing on his school 
experiences of baseball championships between 
teachers and pupils. 

01 SAM: maybe we could play mölkky, or, some smaller 
game, 
02      ((displays of agreement by others)) 
03 SAM: and, maybe make it into a championship, 
04 MIN: yeah, 
05 SAM: or something, that the winner gets the title, 
06      ((laughter)) 
07 MIN: and a huge ((makes a wave with hands)) 
08 SAM: yeah. 
09 ANN: yeah, maybe the PhD students can be like the 
judges. 
10      ((laughter)) 
11 MIN: maybe you can be both (types). 
12 ANS: why. no. ((laughing)) 
13      ((laughter)) 
14 LII: no way. 
15      ((laughter)) 
16 ANS: let's compete. 

Transcript 2: Ideas from teams: mölkky championship (forum 
02:28:37) 

Samppa’s idea is received with vocal displays of 
agreement and encouraging nods. Throughout his 
reminiscing, Samppa has indicated that in their school 
championships teachers and pupils were in opposing 
teams and, up until this point in the present discussion, 
two categories have similarly been evoked, namely 
those of undergraduate students and members of staff. 
Here, Annamari brings up another category of members 
in the community, PhD students (line 09). It is 
interesting to note what roles Annamari and Minna 
(here acting as the facilitator), who both have a 
postgraduate status at the university, propose for 
members of this new category: Annamari proposes that 
they adopt another role available in the activities (i.e. 
the judges, line 09) and Minna both of the roles already 
established (maybe you can be both (types), line 11). In 
this way, the complex position of postgraduate students 
is implicitly introduced into the discussion and, in 
Anssi’s and Liisa’s responses (lines 12, 14 and 16), is 
further elaborated on as, indeed, not being subsumable 
to either of the two other categories but being of equal 
importance nonetheless (as far as sports games are 
concerned at least). 

At the same time, the workshop brought people out of 
their separate roles somewhat and, when ideating in 
mixed teams (see Example 1), enabled them to work 
from a “we” perspective that included all of the 
community members, as represented by the workshop 
participants. According to our observation, this 
inclusive “we” was not a new concept to the 

participants, but the results of the workshop suggest that 
there are few opportunities for the community members 
to come together as a unified group, as we had assumed 
from the beginning. This was further discussed in the 
data session which introduced the workshop activity to 
some staff members who had not been present: a senior 
staff member confirmed that there is no organisational 
structure present in the current set-up which would 
enable cooperation among the different member groups 
in the way that the workshop did. The participants in the 
data session saw the workshop as a promising new 
method of working that could increase our feelings of 
community. 

Indeed, all of the actionable items collected in the 
workshop were geared towards breaking down barriers 
to togetherness: shared space providing access to 
members of the different subgroups and enabling 
coexperience; shared research activity as a space for 
teaching and learning and contributing to the common 
research goals; the brown bag lunches where the roles 
of teacher and student become blurred as anyone can be 
an expert; and the free time get-togethers where the 
important task was to find something everyone could 
enjoy. Thus it was clear that the members of the 
community are very eager to spend time together. What 
the design process highlighted were the barriers that 
existed. 

WHAT CAN WE DO IN THIS SPACE? 
Space arose as a key element both in the organisation of 
the workshop as well as the discussions that the 
workshop participants engaged in. The discussions 
highlighted just how concretely the physical space 
directs social action and limits the possibilities of how it 
can be arranged. Apart from offices, generally occupied 
by 1–2 staff members or postgraduate students each, the 
activities of the community take place in classrooms and 
lecture halls. There are a few rooms also assigned as 
meeting spaces (mostly for staff), and the student 
association has its own guild room, used only by the 
undergraduate students. These spaces are all strictly 
configured for the type of activity they are designed for, 
through furniture selection (e.g. desks and meeting-
room tables) and organisation (placement of 
whiteboards, projectors and other technology) and 
cannot be easily reconfigured. Particular activities and 
discourses are also associated with each space, so that it 
is difficult to conceive of organising a relaxed social 
occasion in a meeting room or class room, for example.  

In effect, each space that the community occupies 
comes with its own extensive historical body. The 
university building was constructed at a time when 
many researchers worked alone and teachers preferred 
to be segregated from students into their own offices 
and break-room facilities, and since the construction is 
fixed, it seems difficult to rearrange the action to match 
more modern ways of working. The architecture is 
protective (of individuals, of their knowledge) and does 
not encourage teamwork and sharing in the same way as 
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more open and collaborative spaces do, for example, 
with walls available for different types of information 
sharing.  

The architecture does not completely prevent 
rearranging social action; the workshop participants 
were able to create some solutions for new ways of 
being together despite the space restraints. However, we 
observed an obvious resistance among the participants 
towards more radical re-imaginings of the university 
space, and we feel that more coaching is needed on this 
point if the community wants to move towards a more 
collaborative culture. This is one area where the limits 
to agency were clear: the workshop participants were of 
one mind in their awareness that they had no power over 
the physical structures of the university, not only in 
terms of the architecture but of usage rights: the space is 
rented so any usage of space comes with an invoice 
which someone has to approve and pay. 

Space restraints were also very relevant to the running 
of the workshop itself. It should be noted that the 
demands for shared space are not new, and have not 
gone unnoticed by the university administration. In 
recent years, several new shared spaces have been made 
available via remodelling of the available structures. 
The workshop was run in a flexible space that can be 
used for meetings of different sizes and for collecting 
audio and video data of those meetings. It allowed us to 
run the workshop in varying group configurations and 
use a combination of old and new technologies. 
Nevertheless, this space also had its constraints: the 
space has to be reserved in advance, the use of some 
flexible structures needs to be negotiated beforehand 
and some activities that may be integral to joint 
activities, such as eating and drinking, are only allowed 
in a lobby area next to the space. 

It should be noted that at the beginning of the project, 
we had envisaged a virtual community as a tool or a 
solution for the missing noticeboard. But as we 
progressed with the process, the virtual solutions we 
offered were not getting any traction among the 
participants. In general, face-to-face communication 
was preferred and the participants seemed more 
interested in both formal and informal but physical ways 
of working and spending time together. Thus we have to 
conclude that the lack of available spaces for the 
different members of the community to meet in an 
open-ended way is a key obstacle in bringing the 
community closer together. 

RESULTS 
Our findings prior to the workshop seemed to indicate a 
lack of interest within the community to engage in 
talking about the community. We had begun the project 
with an assumption that, given the opportunity, the 
community would find areas of improvement to work 
on together. Multiple official channels for providing 
feedback or seeking help in problem situations exist, but 
we observed a lack of a common arena for group 

interaction within the community, where discussion 
would not be limited to problems and negative issues. 
Our aim then became to try to create such a common 
arena, and to explore new ways of coming together to 
work on developing the community. 

It was our aim from the beginning specifically to refrain 
from the drawing of any lines between the different 
groups within the community. We wished to give space 
to the concerns of all the parties, and to bring people 
together to discuss all their issues together, rather than 
adhering to the usual division of labour, with staff 
responsible for issues of teaching and research, and 
students responsible for social activities. Thus, the 
questions we asked and the topics we proposed were 
purposely broad, and we did not specify benefits from 
participating more particular than “finding ways to 
bring our community closer together”. With hindsight, 
this may have limited our responses; although people 
appeared interested in the project in principle, in 
practice they had little to contribute due to the 
vagueness of the questions. 

Regardless of the small number of responses prior to the 
workshop, we were able to recruit a suitable number of 
participants from all the groups within the community, 
and although the participants continued to express 
confusion and curiosity at the beginning of the 
workshop, as soon as a clear purpose for the activity 
was defined, the participants became highly engaged in 
the process. We therefore feel that our strategy of 
openness was successful: our advertising had not 
associated the process with any existing official 
processes of planning or collecting feedback, and this 
allowed the participants to enter the workshop with an 
open mind. Moreover, we had not associated ourselves 
with any official organising body that would ordinarily 
organise such events, and participation was completely 
voluntary. We did not assume the agency and power 
that an official body would typically have, which 
contributed to the egalitarian nature of the workshop: 
although the participants brought into the workshop an 
awareness of their roles within the community, there 
was no hierarchy present within the workshop. We saw 
all the participants voicing their thoughts freely and 
contributing to the process in a manner that seemed 
unconstrained by any existing practices of taking part in 
the more typical official processes. In our opinion, this 
was key to giving the participants agency, not only 
within the workshop, but within the whole community. 
Although their agency was limited in issues of space 
and the organisational structures of the university, the 
participants were eager to create solutions that worked 
around those limitations.  

The workshop offered a rare opportunity for the 
different parts of the community to come together and 
discuss shared issues free of the long-established 
structures of collecting feedback and planning future 
activities. The participants were also encouraged to take 
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responsibility for activities outside the scope of their 
learned roles: staff members could organise 
opportunities for socialising through the provision of 
shared space, just as undergraduate students could 
empower themselves to invite the whole community to 
spend time together during brown bag lunches. 

VISIONS OF THE FUTURE  
In this paper, we have explored how opportunities of 
participation and issues of agency may be identified and 
enhanced in a relatively rigid and almost monolithic 
environment such as the university. During our project, 
we have again witnessed how participants’ previous 
experiences, their historical bodies and learned 
practices, guide their actions and how they may be 
constrained by existing structures – both physical and 
mental – of their surroundings. Nevertheless, we noticed 
that, when appropriately encouraged, members of the 
community can also test and cross those constraints, 
even if only momentarily at first. 

Because the project is still ongoing, we wish to 
conclude this paper with three visions of the future: 

1. To help engage the community more, participatory 
design workshops should be arranged regularly and 
different methods should be applied to coach the 
community towards their desired direction. This 
way of facilitating organisational change would 
need to be integrated in the community’s current 
processes to ensure some continuity when 
individual members leave or join the community. 
New students with fresh viewpoints could be 
integrated into the workshop process by giving 
them the topics and actions to work from and 
arrange. 

2. The community seemed to benefit from external 
facilitation. Applying the more agile ways of 
working from design, software development and 
private sector could be trialled also in the 
humanities, but the external facilitator could just as 
well come from some other field. In general, 
multidisciplinary process development should be 
practiced as much as multidisciplinary research. 

3. Different pilots could be arranged to try out some 
of the proposals made by workshop participants. 
For example, shared research projects could be 
incorporated into the course schedule. This would 
require staff contribution in a way that is not trivial 
as there are a lot of resource constraints currently. It 
could, however, bring forth synergies that are not 
existing in the current setup. 
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ABSTRACT 

This paper describes development, use and benefits 
of participatory research and design methods 
within an interdisciplinary research project which 
focuses on energy sufficiency in domestic 
households. Special emphasis here lies on a 
gender-conscious care economy (see Brischke, 
et.al. 2014), since technical devices within a 
household are predominantly used for supply and 
provision tasks. Merely proposing the reduction of 
use of the devices would possibly turn out to be at 
the expense of already disregarded care economy 
and can be hardly understood as sufficient.   
Therefore the research project focusses on the 
needs that cause energy use to answer them with 
more sufficient alternatives.  

INTRODUCTION 
Consequently energy sufficiency does not imply 
reduction at all cost, but according to individual 
circumstances. To achieve this goal in a gender-
equitable manner, is in the point of view of the authors, 
only possible if the perspectives of users are properly 
included in the process. The research design provides 
this through an open multi-level process which consists 

of three major phases, including the phase of sensitizing 
users for the problem space through the use of cultural 
probes, a phase of discussion (and dissensus) by using 
conversational artifacts within collaborative workshops, 
and a phase of reflection, where users discuss their 
artifacts within a larger setting. These phases show an 
approximation of the process leaving out incremental 
adaptions of the methods. Furthermore, this paper 
provides insights on how to construct designedly 
methods in such a way that project partners without a 
design background are also able to draw conclusions for 
them and maybe adapt them for different contexts. It 
introduces and emphasizes the 5th »lessen« of 
sufficiency and presents relevant findings of the first 
research phase. Finally, certain open issues and 
challenges for interdisciplinary teams are brought up, 
which need addressing in the future. 
Aim of the research project is thus to investigate why 
usages even occur and which requirements are met with 
them. Only then can alternatives be developed through 
which you are able to preserve resources. Energy 
sufficiency is in this sense necessarily aimed at reducing 
absolute energy usage complementing the strategy of 
energy efficiency, which reduces usages according to 
size and volume and energy consistency which aims at 
the increased use of renewable resources.  

ENERGY SUFFICIENCY 
Under the banner of "Energy Sufficiency", the German 
Ministry of Education and Research, facilitates a three-
year interdisciplinary research project. The research 
consortium consists of the Ifeu Institute for energy and 
environmental research, the Wuppertal Institute for 
Climate, Environment and Energy, the research center 
of Sustainability and Climate Policy as well as the 
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Design Research Lab of the University of the Arts 
Berlin. Within the team, one of the specific challenges 
was multidisciplinary and how to deal with it across 
different tasks and regarding transfer of preliminary 
results. Diverse perspectives and differing philosophical 
and methodological approaches had to be leveled along 
the way through constant interaction between the 
members of the group. This lead to rather constructive 
group dynamics which resulted in truly interdisciplinary 
ways to approach certain questions and to be able to 
include other’s preliminary results early on in the 
process. 
  
The research team has come to the agreement to 
understand energy sufficiency as the adaption of 
benefits to actual needs than abstinence and asceticism, 
to facilitate everyday life instead of stressing consumers 
with additional loads (Brischke, L.-A. & Thomas, S. 
2014). This approach is based on the four sufficiency 
strategies Entrümpelung, Entschleunigung, Entflechtung 
and Entkommerzialisierung (Sachs, 1993) which have 
been translated by Zahrnt and Schneidewind as "‘four 
lessens' (with a conscious play on 'lessons'), which 
express the idea that we need to lessen our speed, our 
distance, the encumbrance of our acquired possessions, 
and the role of commerce and the market in our 
lives." (2013: 14) 
For the approach to the research and the 
interdisciplinary nature of it, it was necessary to add an 
additional dimension to the 4 »lessens«, one which can 
be subsumed as »lessen dependencies«. This implies 
emancipation in the form of strengthening self-
determination and reducing alienation from oneself and 
ones surroundings (see Brischke, 2014).  These five E’s 
are to mirror strategies of consumer's relief of strain 
rather than shifting even more responsibility on them 
and to burden them with a bad conscience.  

INCLUDING PARTICIPANTS
The research team's explicit goal is to investigate actual 
consumption levels towards causes and motives, in 
order to derive possible constraints for sufficient 
behavior patterns. The Design Research Lab's task in 
this endeavor is to adapt methods and processes of 
design research to the given context in order to allow to 
include consumer's perspectives into the research 
process.  
Participatory design as an attempt to actively involve 
various stakeholders in a democratic innovation process, 
has evolved from its explicitly political roots in the 
Scandinavian workplace movement in the 1970s into an 
approach that has been taken up by many different 
design disciplines such as software design, urban 
design, product design or interaction design (e.g. 
Björgvinsson et. al. 2010, Sanders 2008, Lengwiler 
2008).  
This approach also takes hold in the discussion about 
sufficiency, where use, waste and even the lack of 
resources can be seen in multilayered assumptions by 
various stakeholders. Sufficiency is asking for 
enoughness. What constitutes this „enoughness" to 
whom? Where scarcity ends and excess begins can - in 
this pluralistic society - only be fathomed in an 

individual, maybe contradictory and context-dependent 
manner. Thus the inclusion of diverse stakeholders into 
the exploratory process is vital. 
In his working paper „Weder Mangel noch Übermaß“ 
Manfred Linz (2004) inquires whether any social class 
or lifestyle group may be responsive to their 
enoughness.  
Obviously this leaves the unpleasant aftertaste of 
patronizing and reducing consumers, that act and 
behave in a complex surrounding. What we want to 
achieve are less concrete definitions of enoughness for 
single situations, but the meaning of subjective 
perceptions or affective reactions to certain structures 
which help to learn more about drivers for sufficient or 
non-sufficient behavior. With participatory methods we 
intended to provide manifold possibilities to capture the 
inherent meaning of decision processes and to develop 
conclusions from it. The design approach assumes in 
this context, that even seemingly irrational actions are 
borne by a specific operational rationale. A broader 
understanding of these subjective, possibly 
contradictory meanings can lead to the design of 
infrastructures which facilitate sufficient behavior and 
help deconstruct barriers that lead to it. 
In the project on hand, a multi-stage process was 
deployed, consisting of a set of conversational methods. 
In the first stage, cultural probes were introduced on the 
one hand to sensitize the participants with the subject 
matter and the research team and to get insight of the 
private sphere of the participants. The colorful and 
playful designed notebooks handed out to the 
participants asked to sketch the ground plot of their 
home, to mark the plug sockets or electronic devices , 
outline fields of duty or make statements to daily tasks 
like cleaning or cooking. In contrast to a quantitative 
study of participant’s actions, a researcher is able to see 
a more diverse and personal side of the participant and 
their information. Though fragmentary, this qualitative 
data may give a more detailed account of the actual 
participant. Cultural probes do not generalize, but – if 
well constructed – dig deep into the participant’s lives. 
Most probes describe elements of uncertainty and 
ambiguity (Gaver, 1999; Mattelmäki, 2004, Graham, 
2007), even if the instructions are quite specific. We see 
these qualities as crucial when researchers are interested 
in the subjective interpretation of probes by researchers 
and participants alike. The finished probes should serve 
as starting point for conversation as well as resource for 
designing interventions together with stakeholders. In 
the second step ideation workshops helped to visualize 
subjective perceptions of electric power consumption 
and desires of the participants to ease their everyday 
life. From this point the Papercut Role Play was 
developed to provoke conflicts at the boundaries of the 
Private and Public sphere, to identify obstructions of 
sufficiency strategies regarding the co-consuming or 
outsourcing of housekeeping occupations. There was an 
adaption of each workshop in the process which meant 
that outcomes and insights from one were directly 
incorporated in the design of the next. Drawing a fence 
around a little garden by one participant provoked a 
general discussion about private and public space in the 
whole group. The next workshop ingested this conflict. 
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The Papercut Model was modified and participants had 
do define their private sphere from the beginning on to 
deepen this discussion. Furthermore, the methods were 
adapted to the respective contexts of the participating 
stakeholders.  

SELECTION OF PARTICIPANTS  
The investigation of energy consumption of private 
households intrudes into the private sphere, where it 
meets individuals who are deeply intertwined with their 
surroundings which partly determine their everyday 
behavior to a great extent. To exclusively look at the 
micro-level of single household members and their 
personal affairs, their quality of life, the compatibility of 
their work life to their regeneration time, would be an 
oversimplification. Consequently a look at the meso-
level of the household is crucial, which also 
incorporates the interests and concerns of third parties, 
e.g more vulnerable partners into the process. 
Sufficiency strategies have to be compatible with social, 
financial and temporal contingents in order to be 
implemented.(Brischke et al., 2014, Spitzner, 2008) 
Therefore it was crucial not to separate participants 
from their living environment, but to conduct the 
workshops in familiar surroundings to include their 
actual living settings. Furthermore it was obvious to 
work with existing groups of people rather than 
randomly selected individuals. This is also due to the 
fact that certain sets of problems could be dealt with 
within the actual community, since some potential 
sufficiency strategies might be connoted with cultural 
methods of sharing, handing over or consolidating 
something. It seemed reasonable to turn to existing 
groups, neighborhoods, organizations or clubs that are 
already connected through their everyday life and that 
are interwoven in an active social fabric (Brandt et al., 
2010).  
To get a broader understanding of the contexts,  groups 
in different phases of their lives were approached: A 
youth club, an cooperative's intergenerational club, a 
seniors computer club and a seniors-club of a church 
congregation, whose participants were between 70 and 
90 years old. 
The first difficulty which arose, was to convince the 
groups that their participation was worthwhile to them 
and the research team. Notably they all pointed to lack 
of time as the main barrier for participation. Taking a 
closer look at this fact, there had to be some other 
reason for their reluctance. Some of the groups asked 
for (in some cases several) meetings in order to discuss 
the scope and aim of the workshops as well as their 
tasks and potential benefits. These pre-meetings were 
sometimes more time-consuming than the workshops 
themselves. It turned out that the groups felt that the 
workshop theme and aim did not resonate with them 
enough and they even developed a sort of defensive 
reaction towards the research topic. Even though the 
project explicitly pointed towards centering around the 
consumer, the project title "energy sufficiency" did quite 
some harm. The potential participants argued that the 
only goal might be to teach them how to save energy. In 
contrast to the youth club's rather mild reaction to this, 

the cooperatives and senior clubs were more harsh in 
their assessments. Members of one seniors group even 
proclaimed that their everyday life was at stake. After 
listening to all their concerns and insuring, that aim of 
the workshops is neither teaching nor evaluating them, 
but learning from their experiences, they skeptically 
agreed to participate. 

PRACTICAL EXECUTION 

STAGE I: HANDING OUT CULTURAL PROBES 
In 1999, Gaver and colleagues introduced the method of 
the cultural probe in their project “projected realities”. 
Inspired by early situationist ideas of radical 
subjectivism, they argue that one of the main strengths 
of a cultural probe is its ability to inspire new 
perspectives and interpretations, by obscuring meaning, 
providing ambiguous ways of interpretation. They draw 
participants away from their usual perception of their 
everyday lives (Gaver & Dunne, 1999). They include 
open-ended, question-based elements that animate 
participants to narrate rather than deliver precise data. 
Since that time probes have been developed further and 
used in various research settings and with different 
characteristics depending on the subject matter and 
participants, e.g. in technology probes (Hutchinson et. 
al., 2003), empathy probes (Mattelmäki, 2002), mobile 
probes (Paulos, 2009) or urban probes (Paulos, 2005). 
Graham (2007) elaborates on common elements of all 
probe approaches. These similarities include that they 
are “capture artifacts”, provide (auto-)biographical 
accounts, make the invisible visible, treat the participant 
as expert and prompts a dialogue and conversation 
between different actors. In any case, they are put 
together in order to inspire reflection by the participants. 
Probes can be used as very targeted means of inquiry in 
settings that a researcher may not be able to enter or 
interact with the people he intends to investigate. 
Using Cultural Probes as a means of entry for 
collaboration with these highly skeptical participants 
proved to be the right decision. Without invading their 
privacy, we were able to learn a great deal about them 
while strengthening their trust into the project by 
recognizing the participants as experts of everyday life. 
During the preliminary discussions we already found, 
that in some cases the participants had highly biased 
points of views regarding the topics of energy use, 
resource protection and sustainability. An investigation 
which is targeted into the private living environment 
appears to pose a threat against which habits need to be 
defended or even concealed.  
In order to achieve a meaningful information output 
through deploying the Cultural Probe Kit, a 
categorization of good and bad or right and wrong was 
strictly avoided during its design. It was rather 
constructed to openly and intensively approaching 
participant's fears, opinions and prejudices, 
consequently showing that they willingly talked about 
the stresses and strains of their everyday lives and felt 
taken seriously. In the process of doing the Cultural 
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Probe they were convinced that their personal concerns 
were vital to the development of new sufficiency 
strategies. 

!  
Figure 1: Cultural Probes 

STAGE II: HANDS ON IDEATION 
When looking at energy consumption as a consumer 
good it seems quite abstract, making the search for the 
appropriate measure or amount a difficult task. After all, 
the end consumer does not need the electricity, but the 
device that in turn uses electricity to function. Whether 
this electricity originates from a battery or wall outlet 
does initially only hold practical implications for the 
user. How much energy is ultimately used cannot be 
directly experienced by the consumer. Also it is unclear 
how exactly energy efficient a device is, whether e.g. 
the heating of water or the rotation of a motor draws 
more energy, how usages are distributed amongst 
devices or where additional energy usages are to be 
considered.   
Sensory stimuli like for instance the sound volume of a 
motor or the screen brightness of applications do not 
necessarily correlate with the quantity of energy usage.  
A more or less well-grounded notion which device or 
application uses more or less energy is likely to diverge 
from the actual usage. On the one hand this possibly 
results in prevention strategies regarding less decisive 
areas within the home. On the other hand there might be 
a lack of awareness for energy usage in other areas. 
Thus, instead of asking where to reduce, it showed to be 
beneficial to ask how much exactly is needed and which 
aspects are troublesome and stressful. This lead to the 
working title "All I need is home" which shows an 
incorporation of the user's perspective and the five 
"lessens" of sufficiency as mentioned earlier. 

In daylong workshops problems of the everyday life 
were isolated step by step together with the participants. 
Subsequently these problems were aligned with their 
personal wishes and the resulting ideas were discussed, 
visualized and adapted depending on the interest and 
skill of the group. Whereas the adolescents rather dealt 
with free and almost revolutionary concepts, which they 
visualized in three-dimensional prototypes, the senior 
citizens merely furnished a toy container according to 
their needs. The ideas and comments of all participants 
were then transferred to a toy container / mobile home 

which was in turn used for other groups as a foundation 
for discussion. This developed into a small discussion 
game with the "home" container, which was later 
complemented by an outside one. Thus the participants 
were able to playfully react to ideas from other 
workshop groups while the container over time evolved 
into the symbol of what we need.  

!  
Figure 2: What do I need at home? 

STAGE III: PROVOKING CONFLICTS  
Initial workshops showed to be exciting whenever there 
was dissensus within the small groups. Especially in the 
work process as well as during intermediate 
presentations, when participants voiced their beliefs and 
ideas to the rest of the group, aspects emerged which 
called for compromise within the groups. The 
adolescent's group e.g. discussed vividly, whether a 
penalty should be inflicted because of the neglection of 
a communal vegetable garden for self-sufficiency, 
whether one could be independent of landlords when 
DIY-hacking the heating system or could vent used 
clothes in specially developed air-ducts. 
In contrast, the senior citizens did not voice their 
conflicts as loud as the adolescents. Here, two elderly 
women who furnished the toy container together, 
decided to include both a radio and a television set, even 
though each only used one of the devices and not the 
other.  
The same happened in other groups concerning shower 
and bathtub or smartphone and computer. Despite fast 
consensus, in this case to keep both, discussions about 
difficulties with barrier-free homes, computer games 
against insomnia or fears resulting from depiction of 
violence in the media emerged through these short 
conflicts. It was an unlikely assumption for us to 
imagine senior citizens to fight about how they want to 
play computer games let alone the fact that they even 
want to play computer games. It came to light that 
playing computer games was even seen as a possibility 
to overcome loneliness and grief. One of the 
participants noted that she uses computer games in order 
to counter progressive calcification, another uses her 
smartphone to meaningfully bridge the hours between 
an early awakening and sunrise. In the follow-up 
discussion about computer games in everyday life - 
which was initially triggered by playing with the object 
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cards given to the participants - interesting information 
about computer games for the elderly was accumulated, 
which we would never have imagined beforehand. 
We discovered these conflicts between participants only 
because we explored the more basic meanings of 
computer games or doing laundry. 
A cut-out construction paper formed the foundation for 
this next scenario which was supposed to more 
profoundly contrast the individual norms and 
boundaries of participants. Three different-colored 
shipping containers and numerous items of everyday 
life could be cut out of the paper and glued together. 
The first exercise was to differentiate the three 
containers in private, semi-public and public. How 
would participants furnish their private container, who 
would have access to the semi-public and what its 
content would be and finally, how public the public 
container should be. 

!  
Figure 3: Building a village out of shipping containers. 

Public could imply that a communal area for the 
surrounding neighborhood is developed which contains 
garbage cans, a laundry or a bicycle storage-room or 
something entirely different. It could also imply that the 
area should be open for a broader public, as it would be 
the case with public libraries, workshops or restaurants.  
After participants furnished their own three containers, 
they were supposed to "settle" at the group's table, think 
of the infrastructures that would be needed and draw 
them directly on the paper table-cloth. The ideas ranged 
from paths, bus-stops, shops, kindergartens and gardens 
to highways, woods and lakes. This task free flowed 
into the third exercise - recognizing their own 
neighborhood and the other containers on the table. 
What are the implications for the neighborhood and how 
could neighbors consolidate their infrastructures. Which 
parts of the semi-public and public could be combined, 
what is really needed.  
Most of the time this part automatically arose from the 
previous, without any instruction from the the workshop 
conductor whose task in this case was to encourage the 
participants and be receptive for areas of conflict. 
One of the participants e.g. built a fence around his 
small garden which immediately drew protest from his 
neighbors, since they also wanted to use the garden. 
Instead of bringing down the fence, we discussed the 
function, meaning and pros and cons of the fence. It was 
important in this context to slowly blur the boundaries 
between good or bad and right or wrong.  

Whoever is willing to share resources is not better or 
worse than someone who cannot or does not want to 
share certain things. This design game helps shed light 
on the motivation behind these decisions since it evokes 
conflicts which help better collect all the voices 
involved. By having every participant physically build 
and position his own space, the inclusion of usually 
more quiet participants is facilitated. Discourse 
develops of course through the interaction amongst 
participants, but is fueled by materialized negotiations 
on paper.  

RESULTS 
The process showed that rather than focusing on the 
material aspects of setting up a paper city, the 
workshop's strength were the verbal negotiations, 
anecdotes, stories, fears and issues of the participants 
which shed light on the process which leads to the 
physical outcome. The degree of participation remains 
quite limited. Although the participant's statements 
indeed form the core of analysis, their active 
contribution is something entirely different. We arrived 
at this form of participatory research, since we believe 
that only the actual consumers of energy can shed light 
on when, how, why and to what end resources are 
needed. Consumers have the full responsibility to take 
decisions for themselves on a micro-level and their 
direct surroundings on a meso-level. Our goal should 
not be to burden responsibility on a macro-level upon 
them, but to involve them into decision making 
processes in an open and discursive way.   
As in many interdisciplinary projects, some parts of 
negotiating certain ideas, problems and methods took 
their time. At the very starting point, we could not 
foresee, wich route we would follow and which would 
lead to a dead end. It turned out very soon, that the 
project title itself was the first barrier for working with 
participants and in the same time this problem 
illustrated the repletion of „saving“ energy. Even deeper 
fears came to light, that an overwhelming project could 
try to offend everyday life.  
The biggest difference we stated between the different 
groups was the internalization of issues like 
technological innovations and cultural change on the 
side of the youngsters whereas for elderlies these topics 
were more related to efforts of staying up-to-date.  
Correspondingly the younger participants spent much 
more energy into almost revolutionary visions, whereas 
seniors embodied strongly that they could not influence 
the world full of limitations where it is announced to 
defend personal belongings. But even this down-to-
earth view originated unpredictable strategies for energy 
sufficiency. Where the youngsters created new 
architectures with vertical gardens and air ducts in 
which worn cloth can be ventilated and stored invisible, 
the seniors discussed the possibility of hacking a toaster 
for using it in place of an oven or how multiway 
connectors have to be installed to switch of all electrical 
devices at night time. The most unexpected finding, was 
that playing computer games wasn’t such a big thing in 
the group of the participating youngsters, but of the 
seniors to face insomnia or grief. Our expectations 
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regarding co-consume strategies were mostly fulfilled 
by the younger generation. We anticipated that many of 
them would live in flat-sharing communities or have a 
direct or indirect experiences with it. We did not foresee 
the fears of seniors about approaches of sharing, 
outsourcing or co-consuming that are related to the loss 
of control, self-reliance and in a worst case scenario 
with retirement homes. With our Papercut Landscapes 
we could illustrate vividly that the subjective border of 
the private sphere of each participant looks different and 
that it is hard to find consensus where public borders 
should pass. There we tackle the really painful trigger 
point of what is mine, yours and ours, how solutions 
should look like for one group and why it is impossible 
to participate for another.  
All these insights formed an idea of what could ease 
everyday life and where are limitations of certain 
strategies. Alternative infrastructures would have to 
address these restrictions. In next steps it would be 
enlightening to ask deeper into the spottet barriers and 
drivers. 
The Papercut Role Play arose in the course of the 
research process. Now it enriches the collection of 
participatory design tools to be transferred to new 
contexts. 

The Papercut Role Play can be downloaded: 
http://www.design-research-lab.org/wp-content/uploads/
2013/10/Wohntainer_klein.pdf    
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ABSTRACT 

The Internet and the Web are evolving embracing 

semantics and pragmatics of data, information and 

knowledge. Part of this evolution is Internet-of-

Things (IoT) in various forms. This includes 

design principles based on the original idea of the 

Internet and the Web: free of charge, bottom-up 

approach, self-organizing and co-creation. 

In this paper we will unfold how it is possible to 

use the IoT as a playground in a digital and social 

development, where the traditional simple 

dichotomy between state and market description of 

economies is challenged by the complexity of new 

institutional economies, transaction cost theories, 

commons based peer-production and governance 

of common pool resources.  

By using these new economies we envision that 

Participatory Innovation and Business Opportunity 

should take place in polycentric units of relations, 

where production, exchange and consumption of 

IoT resources are ‘designed’ based on self-

organizing principles. 

We identify and combine four approaches to each 

of these three relations. Together they provide a 

diversity of 64 potentials for participatory 

innovation and business potentials in producing, 

exchanging and consuming IoT resources.  

INTRODUCTION 
In the program for this conference on Participatory 
Innovation we are told that “The coming decade will 
likely experience new (digital and social) developments 
of increasing complexity”. We take this as a starting 
point. We are all aware of this – so many articles, 
books, cases and practices have similar statements – 
even to the point of being trivial. We will start from this 
‘common truth’ and propose two developments which 
are of special interest: Internet-of-Things (IoT) as a 
technological (digital) development and new economies 
as a social development. Both developments are adding 
to the increasing complexity in societies. Our challenge 
is to suggest ways of ‘handling’ all three - IoT, new 
economies and complexity - in order to create 
participatory innovation and business potentials. 

We start by explaining our understanding of IoT and 
new economies. Then we look at complexity in order to 
understand the challenges in governing these two 
developments. In that way we hope to show that 
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governance of IoT, new economies and complexity 
cannot be separated from handling ‘the larger system’ of 
production-, exchange- and consumption relations. We 
suggest that participatory innovation must address self-
organizing in order for business potentials to emerge in 
complex modern economies. Finally we use the EU 
project FI-WARE to illustrate how participatory 
innovation may support the development of business 
potentials based on IoT as a commons.  

INTERNET-OF-THINGS AS A BRIDGE TO 
NEW ECONOMIES 
IoT means network based man-machine 
communication. By force of the Internet, it is now 
possible for computerized devices and sensors 
(“things”) to have geographically unlimited on-line 
communication with other devices and sensors, i.e., they 
– as well as human beings - can collect, send, receive, 
analyse and react to data and information from each 
other. This may include human intervention, but it may 
also function as a purely technical ‘communication’.  
Some advanced devices and sensors can learn from 
“experience”, i.e., become increasingly better at doing 
the particular function they are designed for (for 
instance, real-time forecasts for power demand, for 
weather forecasts or for the development on the stock 
exchange). 

The Internet and the Web are evolving into being able to 
embrace semantics and pragmatics of data, information 
and knowledge. Part of this evolution is Internet-of-
Things in various forms1. Hence IoT is part of the 
overall development of the future of social and 
informational connectivity as illustrated by Nova 
Spivack in fig. 1.

 
Fig. 1. IoT as Informational and Social Connectivity (based on Nova 
Spivack, RADAR Networks, 2008) 

IoT itself may be the target for participatory innovation 
in order to create business potentials. But it is our 
contention that we are witnessing a joint development in 
technology and economics that needs to be addressed 
                                                             
 
1See f.ex. fi-ware.org 

(as mentioned in the PIN-C programme). So in the next 
section we try to show a similar development in 
economics. 

NEW ECONOMIES LINKING TO 
COMPLEXITY 
Economic thinking aims at creating abundance, i.e. the 
availability to every individual of courses of action and 
instruments necessary for them, which are perfectly 
efficient for the attainment of any end (Ackoff, 1971). 
Though economics try to be the most ‘scientific’ of the 
social sciences it includes a wide variety of approaches 
and theoretical perspectives. They range from 
classic/neo-classic economics, competence based 
economics via behavioral and evolutionary theory of the 
firm to new institutional economics, transaction cost 
theory, commons based peer production and governance 
of the common pool resources (see www.nobel.org for a 
historical overview and Wickham (2004) for an 
overview of economies for strategic entrepreneurship). 

We show the development as a dialectics between 
effectiveness and quality in producing and in 
consuming. Historically it shows a move from wealth to 
utility to welfare – with worth as a potential for the 
future. 

 
Fig. 2. The development towards modern complex economies. Based 
on Economic Theories in Strategic Entrepreneurship. Wickham (2004) 
and a selection of Nobel Prize winners.  

Both the development in IoT and the new economies 
move towards higher complexity. In order to handle 
complexity there are two choices: either reduce it, or 
embrace it and use complexity in our governing. We 
will look at the second opportunity, which is the only 
way forward according to cybernetics (see f.ex. the 
works of Norbert Wiener (1948, 1950), Ross Ashby 
(1956), Stafford Beer (1959, 1966), Niclas Luhman 
(1984)). 

Cybernetics tell us that handling complexity with 
complexity can only be achieved through self-
organizing in such a way that the complexity (variety) 
in the signals ‘controlling and organizing the system’, 
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i.e. any local or global society, must be greater than the 
complexity in the system (Ashby’s law on requisite 
variety).  

This is why participatory innovation as a model for the 
emergence of business potentials will have to be self-
organized. We’ll show a way of handling complexity 
that is in accordance with these ‘cybernetic laws’. And 
we will use IoT and modern economies to do so. 

HANDLING COMPLEXITY  
Different conceptualizations have different advantages. 
In the tremendous success of the industrial age, linear 
thinking was viable. However, in the “glocal” world 
today, the technological and the economic development 
have changed everything into a hyperlink way of 
relating. Complexity proliferates. It would be an illusion 
to reduce complexity and control into closed 
hierarchical structures. The challenge is to govern 
complexity with more complexity and let the 
development be driven by decentralized self-organizing 
systems in networks - in Yochai Benkler’s term peer-to-
peer production and in Elinor Ostrom’s term: 
polycentric governance.  

Karl Marx told us that three relations were needed in 
order to understand society. Production-, Exchange- and 
Consumption Relations. In order to uncover these three 
we combine the works of Benkler and Ostrom as they 
represent the spearhead of complex modern economies. 
Benkler’s work is primarily on Production- and 
Exchange Relations while Ostrom’s work are focusing 
on Consumption- and Exchange Relations. However 
their work on Exchange Relations – though slightly 
different in approach and concepts – give us a glue for 
joining these two streams of theory and practice, 
resulting in three dimensions in the development of 
economic thinking: 

The first dimension provides an explanation of the 
production relations: This explanation is grounded in 
Benkler’s adaption of Coase’s Transaction Cost Theory. 
The Theory is described by Benkler in Coase’s Penguin 
as: either to minimize transaction cost in business by 
Externalizing and sharing these costs (External TAC) or 
to minimize transaction cost by Internalizing these cost 
through hierarchies based on competition (Internal 
TAC). In his later writings, Benkler enhanced the theory 
with the categories Trust and Nature based on forms of 
cooperative networks, as he became aware of the 
importance of “The Wealth of Networks” (2006) as 
described in the book by the same name. 

 

 
Fig. 3 The first dimension: Production Relations  

The second dimension provides an explanation of the 
exchange relations between the production side and the 
consumption side: This dimension is grounded in 
Benkler’s ways of handling “Benefit acquisition” and 
Ostrom’s ways of handling “Difficulty of Excluding 
Potential Beneficiaries”. Benkler provides an 
explanation of benefit acquisition as a trade-off between 
property rights like patents and giving goods away for 
free to obtain other benefits. Ostrom provides an 
explanation of the difficulty of excluding by analysing 
the degree to which individuals can be excluded from 
goods. For example individuals cannot be excluded 
from breathing the air, but individuals can be excluded 
from using others’ automobiles. Even though Ostrom 
states that her two dimensions are continua we use the 
discrete terms expressed by Benkler2 for Exchange 
Relations and our own stipulation for the Consumption 
Relations. 

The term Copyright (Benkler’s term: Rights based 
exclusion) is used as the exchange, where power and 
enforcement are involved power, e.g. financial power or 
legal power. The term Coplyleft (Benkler’s term: Non-
exclusion-Market) means that the exchange are taking 
place without exercising power. The term “barter” 
(Benkler’s term: Non-Exclusion Nonmarket) is an 
exchange that are based on different goods being 
involved in the exchange without any formal payment 
or power being involved. Finally the term ‘no 
constraint’ see exchange as a free and mutual trust 
based way of supporting each other. 

 

 
Fig. 4 The second dimension: Exchange Relations   

The third dimension is based on consumption relations 
and provides an explanation to which degree one 
consumer’s use of goods influences others’ use: This 
dimension is grounded in Ostrom’s - Subtractability of 
Use, also a continuum. Ostrom’s has researched to 
which degree one individual’s use of a good diminishes 
others’ use. For example, the learning of languages does 
not demise others learning (termed low). Overfishing 
will affect others in terms of low fish stocks (termed 
high). In this paper we – again – reduce ‘complexity’ 
into a division in four modes of consumption relations. 
In this we use our own categories. Consuming means to 
subtract the good ‘once-and-for-all’. Co-existing means 
a relation, where there is mutual respect for each other’s 
needs, so that the consumption is not subtracting all, but 
                                                             
 
2 The idea of continua in all three dimensions add to the complexity, 
but we keep Benkler’s explanation to hold a sufficient amount of 
complexity to warrant our suggestions for participatory innovation in 
IoT. 
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‘keeping an eye towards the needs of another’. Co-
creating means that there are production relations 
involved in the consumption in such a way that 
subtraction is balanced with production in another 
resource (so-called ‘circular economy’). Finally we take 
Making to be a mutual expansion of resources in such a 
way that sustainability is achieved. 

 

 
Fig. 5 The third dimension: Consumption Relations  

In sum we identify and combine four approaches in 
each of these three relations as shown in fig. 6: The 
PEC-Space. 

 
Fig. 6 The PEC-Space for participatory innovation and business 
potential in in IoT. 

 

 

Producing: Internalizing Transaction Costs, 
Externalizing Transaction Cost, Trust, Nature (based on 
Yochai Benkler: government, market, social, natural) 

Exchanging: Copyright. Copyleft, Barter, No-Constraint 
(Based on Yochai Benkler: state, property and contract, 
social norms, no constraint and Elinor Ostrom: from 
high – low difficulty of excluding potential 
beneficiaries)  

Consuming: Consuming, Co-Existing, Co-Creation, 
Commons (based on Elinor Ostrom: from high – low 
subtractability of use) 

The combination provides a diversity of 64 potentials 
for participatory innovation and business potentials. If 
we take them to be continua the amount of opportunities 
are truly unimaginable. We will only show a few 
examples based on EU’s FI-WARE programme. 

FI-WARE AS IOT PLAYGROUND 
FI-WARE3 is an EU project that aims at creating the 
Future Internet. It consists of 18 consortia and a great 
amount of strategic enablers based on open source 
software and open data (see FI-WARE.org for details). 
We take it to be the best example of fulfilling the ideas 
of Tim Berners-Lee in building the Future Internet 
based on a bottom up approach with open data and 
open. 

As an illustration of our use of FI-WARE as IoT 
Playground in Fig. 1 we will introduce four general 
examples that may inspire Participatory Innovation and 
Business Potentials in Complex Modern Economies. 
This also implies new interpretations of the actors 
involved, because we take the basis of innovation and 
business to be commons based peer-to-peer relations.  

FI-WARE is a platform, driven by the European Union, 
for the development and global deployment of 
applications for Future Internet. The use of FI-WARE is 
open and royalty-free, where the involvement of users 
and developers is critical for the platform to become a 
universal standard and reusable solution. The objective 
of FI-WARE is to facilitate development of services in a 
variety of areas, including smart cities, sustainable 
transport, logistics, renewable energy, and 
environmental sustainability.  

FI-WARE wants to capture opportunities derived from 
the new wave of digitalization of life and businesses. Its 
strategy is to build an ecosystem that will work as a 
catalyst for capturing the potentials. It wants to lead 
openness in the IoT wave of digitalization of life and 
businesses. 

FI-WARE rests on 5 pillars: 

• a generic, open standard platform which serve the 
needs of developers in multiple domains 

• a meeting point where innovation takes place, an 
opportunities can be incubated 

• a program that funds developers and entrepreneurs, 
and ignites roll-out of the ecosystem 

• a suite of tools easing deployment and operation of 
FI-WARE instance nodes 

• a global footprint: open to regions sharing the 
ambition 

We have chosen FI-WARE as an IoT Playground 
because the implementation of FI-WARE will take 
place through 18 cross-sectorial and cross-disciplinary 
consortia (at the moment) and what is called generic 
enablers, which are platform developed by the consortia 
using open source and open data. Thereby the FI-
WARE programme is open for anyone and may use all 
the opportunities in the PEC-Space.  
                                                             
 
3 The wording in our FI-WARE description is based on official 
material. 
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EXAMPLES: FI-WARE AND HACKER 
PRINCIPLES 
As an illustration in fig. 7 we have chosen three 
consortia from FI-Ware: Finodex, FI-ADOPT and 
Fabolous - and a fourth based on Hacker Principles. 

The Finodex project will use FI-WARE technologies as 
well as the reuse of open data to promote the creation of 
innovative ICT (software and/or hardware) services and 
products for the market in different business sectors 
(environment, health, transport, finance and bottom up). 
Applications are open to European SMEs, individuals or 
groups of individuals up to four members. Selection will 
be based on technical excellence, impact and 
implementation process. No research projects are 
expected, but ideas for real products being ready to be 
into the market in a period of less than a year.  

The FI-ADOPT accelerator will create a technological 
and business ecosystem in which SMEs and web-
entrepreneurs will be supported to develop highly 
innovative applications for corporate and citizen’s 
learning/training, healthy behaviour shaping and social 
integration purposes. They will employ rich media, 
social networking, and mobile apps and gaming 
principles. Selection criteria will be based on 
technological excellence, FI-WARE Adoption 
acceleration, and market readiness.  

FABulous aims to foster the innovation and web-
entrepreneurship ecosystem for 3D printing in Europe 
bringing together FI assets, infrastructures and investors 
with innovators and entrepreneurs in the field of design 
manufacturing, logistics and content-based services to 
establish the European Network of Manufacturing 
Innovation Labs.  

The principles of openness has led us to examine hacker 
communities and their potential for enabling and 
exploring IoT and new economies. Their principles 
seem to be rebellion, passion, ambition, diversity, 
sharing and community. That may be what is called for, 
when we try to find natural ways of production with no 
constraints in exchange and in order to turn consuming 
into making. 

 
Fig. 7. IoT as playground for participatory innovation and business 
potential in a knowledge landscape of production-, exchange- and 
consumption relations. 

These 64 combinations are a knowledge landscape of 
production-, exchange- and consumption relations that 
can use the IoT Playground. These combinations open 
for participatory innovation and business potentials that 
are not just tied to the market and/or the state as in neo-
classical economic thinking. There are many more 
opportunities to explore as the Internet of the Future (as 
IoT) open our knowledge landscapes. 

In order, however to accomplish this digital and social 
promise we need self-organizing. But: self-organizing 
needs guiding principles. 

GUIDING PRINCIPLES FOR SELF-
ORGANIZING 
In any play we need principles – and we need to break 
principles – in order for things and humans to move and 
emerge; in order to handle complexity. In an earlier 
paper to PIN-C (Bach, Bruun de Neergaard, Nielsen & 
Rasmussen (2011), suggested eight guiding principles 
for participatory innovation. In a learning mode 2015 
we still have them with us – but now qualified through 
IoT, new economies and complexity thinking. They are 
the landscape of ‘playfulness’ in which we may work: 

• Developing a new understanding of control and 
management through leadership and governance of 
paradoxes and dilemmas 

• Designing appropriate uses of power, i.e. dialogue 
on ideology and the dynamics of inclusion and 
exclusion 

• Establishing self-organizing learning teams for the 
emergence of innovation and business opportunity 

• Developing multiple cultures 
• Handling uncertainty  
• Improving group learning skills 
• Creating resource slack  
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• Create permanent dialogue on private and public 
identity formation, meaning of life and work, power 
relations in cooperation and good leadership 

CONCLUSION  
Conclusion is based on the Latin word: Concludere. 
This word means ‘to shut up together’. It implies that 
one has done one’s work as best one could – now the 
time has come to relax, create new resources – and then: 
start anew. So we will make no conclusion, nor any 
solution, but we do hope that the suggestions in the 
paper will be of value for dialogue on participatory 
innovation in digital and social developments. 
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ABSTRACT 

The Internet has been extensively addressed as having a 

large potential to promote democratic processes. 

Nonetheless, in this paper we argue that the 

contemporary studies about the relation between the 

Internet and democracy are not comprehensive. In the 

first part of this paper, we argue that the contemporary 

themes on the relation between the Internet and 

democracy primarily emphasize the direct functionalities 

of the Internet. The difficulty with this focus on 

functionality is that it does not include how the Internet 

mediates the individual normative perception of 

democratic values. In the second part we provide a 

theoretical understanding of this mediation. We discuss 

how the Internet amplifies our perception of control and 

present two case-examples how the mediation of control 

may influence democratic values. We conclude with four 

questions how designers could identify this mediation of 

democratic values in their design of e-democracy and e-

government.  

INTRODUCTION 

Designers of Information Technology (IT) generally do 

not design specifically to promote democratic processes 

in society. However, even without the deliberate 

intention of the designers, IT definitely has a large 

influence on democracy. Designers of IT cannot help but 

shape our democratic actions and decisions in refined 

ways. Consequently, the impact of IT, and especially the 

Internet, on democracy has been discussed extensively. 

Many scholars view the Internet a boon to democracy. 

According to one popular theme, the Internet gives 

people power of information and communication that 

has hitherto been the preserve of the wealthy. Recently, 

the significance of the Internet on democracy and 

freedom for people has seen some clear examples. 

Frequently, the Arab spring is mentioned as an example 

how social media and digital technologies in general can 

serve collective communication, coordination, 

participation and activism (Faris 2015, Khondker 2015). 

The extensive attention for the influence of the Internet 

on democracy is easily justified. Democracy is not 

founded by ideals, envisions and imagination alone. In 

the past and today, technological artifacts have made 

enormous contributions to democratic processes. The 

influences of technology on democratic processes are 

countless, but there are fundamental illustrations. One 

example is the development of printing in the 15
th

 

century and the vast introduction of newspapers in the 

17
th

 century. The triumph of democratic and 

parliamentary systems over monarchies in the 18
th

 and 

19
th

 century was partially initiated because citizens had 

more relevant information (Hiebert 2005). Today, the 

Internet may be seen in the same scope as these 

examples as it may have an equal impact.  

Because of this reason, the influence of the Internet on 

democracy is widely studied. Nonetheless, in this paper, 

we argue that the contemporary themes are not yet 

comprehensive in the analysis of the relation between the 

Internet and democracy. As significant and essential as 

they are, we will pose that the contemporary themes that 

study the relation between the Internet and democracy 

only assess this relation in terms of technological 

function. In the second part we will discuss a theoretical 

understanding how the concept of technological 

mediation can aid in our understanding of the relation 

between the Internet and democracy. We conclude with 

advice how designers could consider this technological 

mediation in their design.  

THEORY: ON DEMOCRACY 

In general, the term democracy refers to a method of 

group decision-making. In contemporary literature it has 

a number of different conceptions. In thinking about 

democracy, two related levels could be distinguished. 

The first is the descriptive and explanatory democratic 

theory. It relates to the moral actuality of democratic 

politics and the functioning of democratic societies 

(Christiano Fall 2008 edition). It studies (often 

empirically) the external conditions and outcomes that 

relate to a (well-functioning) democracy. For example, 

in his famous book Robert Putnam (2000) pictures civil 

engagement as public meeting attendance and serving 
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communities as an important aspect of a strong 
democracy and holds television and internet responsible 
for a strong decrease of civil engagement. In this sense 
the term democracy has different conceptions and is 
often seen as participation in social action. The 
descriptive and explanatory democratic theory describes 
citizen’s opportunity of participation and outcomes of 
participation in a society. More opportunities for 
individual’s in-group decision-making and social action 
imply a higher rate of democracy.  As a citizen’s life is 
deeply affected by the political system, a fair democracy 
provides recognition to citizens as such they have a say 
in the governments by which they are ruled.   

The second theory on democracy, normative democratic 
theory, deals with the moral foundations of democracy 
(Christiano Fall 2008 edition). Democracy is in itself a 
moral concept in the sense that it has underlying moral 
justification and moral values. In this sense morality is 
understood as an individual normative outline of rules 
setting the responsibilities a person has in society 
(Beauchamp 2001).  Democratic theory is built on the 
idea that individuals are sovereign over themselves. 
Democratic values refer to the basic principles of 
democratic governance that allow distinguishing 
between democratic and non-democratic process. This 
implies that a majority support of these norms is a 
minimal necessity for a democratic state (Miklikowska 
2012). The main intrinsic values of democracy are 
liberty and equality (Johnson 2009, Christiano Fall 2008 
edition). Liberty can be distinguished in 2 different 
types: positive and negative liberty (Berlin 1969). 
Positive liberty means having the power and possibility 
to fulfill your own potential. It means being autonomous 
in the sense that a citizen can be self-governing and has 
control over certain acts within a political system. 
Negative liberty means the absence of limits and 
constraints forced by an external power. Equality means 
that a group of people has the same qualities in at least 
one aspect. It gives citizens an equal say in what to do in 
case of disagreement and thus an equal say in 
participation and decision-making (Christiano Fall 2008 
edition).  

The descriptive and explanatory democratic theory and 
the normative democratic theory are closely related. The 
first describes foremost the process and the outcomes of 
democracy. It handles participation and the influence of 
(fair) systems and procedures on how democracy is 
constructed in society. The second theory deals with the 
moral foundations of democracy. It studies the normative 
democratic principles that are needed to justify 
democratic procedures. This second aspect of democracy 
in particular, the moral foundations of democracy, has an 
essential psychological dimension. People are not born 
democrat. Certain psychological underpinnings are 
found to influence the degree of support for democratic 
values. Psychological inflexibility, i.e. the tendency to 
divide the world into friends and foes and closedness to 
information that may threaten internalized beliefs, relates 
negatively with the support of democratic values 

(Peffley, Rohrschneider 2003). In accordance with 
previous literature, Miklikowska (2012) also finds that 
psychological characteristics relates to the support of 
democratic values. Among other underpinnings, she 
indicates empathy (the concern about others) and 
interpersonal trust (how soon you trust other people) as 
good predictors of democratic values. Morrel (2010) 
poses that empathy is necessity to support democratic 
values. Empathy leads to openness toward others, 
reciprocity, cooperation and fairness. According to 
Morrel, empathy leads to justified democratic decision-
making that truly takes the interest of others in 
consideration. According to Morrel, we have a 
predisposition to empathy, but the process of empathy is 
also learned. It involves understanding a person’s feeling 
without judging them or necessarily sharing them. 
Interpersonal trust means that a person relies on the 
actions of others. It indicates that people think that other 
people may be helpful in a situation or foremost look 
over themselves and that people may be fair in situations 
in which they could take advantage (Clark, Eisenstein 
2013).  

Two different levels in as many moral theories of 
democracy have been identified. First is there the system 
of democracy that relates to a functional and morally fair 
democracy. Second there are the moral and 
psychological underpinnings of democracy. Those 
human moral values that are needed for a democracy to 
get support in the first place. In the next section we will 
discuss more profound the contemporary themes in 
literature on the role of Information Technology to 
democracy.  

THEORY: ON IT AND DEMOCRACY  
In general, Information Technology is the use of 
computers to store, edit, sent and retrieve information 
and content, and covers both the use of a computer and 
the use of software applications and the Internet. As IT-
technology encompasses an extremely vast amount of 
different concepts, in this paper we will specifically 
focus on the relation between the Internet and 
democratic values. The Internet is a network of 
connected computers that use the standard protocol suite 
TCP/IP. It contains many network possibilities like the 
World Wide Web, email and file sharing. Inherently, 
TCP/IP is very much democratic. It is remarkably 
decentralized and built precisely to avoid control by 
specific actors. But, in society, the use of the Internet 
may have profound influence on democratic processes as 
it alters the allocation of information. Access to the 
Internet allows users to discover all kinds of information 
using the World Wide Web and it allows users to visit 
interactive, open-source environments where multiple 
users can interact.  
The enormous effect the Internet has on our lives and 
society has lead to a vast amount of scientific studies to 
its relation with democracy. Recurring contemporary 
themes in the analysis of the influence of the Internet on 
democracy include multiple factors as (1) decentralized 
information aggregation, dissemination and transparency 
effects, (2) the possibility to increased coordination and 

301



 3 

communication and (3) the external visibility provided 
by the Internet (Rhue, Sundararajan 2014, Etling, Faris 
& Palfrey 2010).   
Possibly the most significant argument of how the 
Internet contributes to democracy is (1) the decentralized 
nature of it. The Internet is particular acclaimed as 
providing alternative sources of political information to 
citizens (Norris 2000). The Internet ensures an important 
disruption from traditional media in favoring individual 
sovereignty in information over state controlled 
information. It allows individuals to be producers and 
distributers of information and provides access to many 
more sources of information (Johnson 2009). The 
Internet provides a variety of opportunities in which 
citizens can exercise their democratic right of free 
speech. This means that through social media citizens 
become able to distribute information and bypass 
traditional media. The freedom of media and information 
is often seen as a prerequisite for a well-functioning and 
strong democracy (McChesney, Nichols 2011). It entails 
the distribution of the power of media to all citizens. It 
includes, among other things, the right to have full 
access on information that concerns the citizens of a 
society. Democracy requires citizens capable of critical 
thinking, individuals who can argue about the issues of 
the day (Johnson 2009). The use of the Internet gives 
citizens the possibility to practice and develop their 
arguments and thinking. As the Internet opens up 
information, people are better able to make justified and 
well informed (political) decisions. Therefore, open and 
transparent public information provokes democratic 
behavior and participation of its citizens.  Not only does 
the Internet provide the opportunity for horizontal 
information aggregation and dissemination. It does so in 
an extraordinary pace. The easy reproducibility allows 
people to gather information almost at real time.  

 (2) A second important effect of the Internet on 
democracy is the possibility for increased coordination 
and communication. The Internet facilitates low-cost, 
immediate and interactive connections between 
geographical separated citizens. The most prominent 
examples are the examples that discuss the possibility of 
increased coordination during a (nonviolent) revolution. 
The Internet enables a new public square in which ideas 
and coordination can be exchanged as it facilitates many-
to-many dialog, creating a sense of community (Johnson 
2009, Rhue, Sundararajan 2014).   

A third (3), relatively new, theme may be seen as an 
extension of the second theme. Not only communication 
between citizens is encouraged. The Internet may also 
improve communication between citizens and 
government (Vragov, Kumar 2013). It may provide 
externally visible platforms for citizens to air their 
grievances and advance their agenda against the 
government (Rhue, Sundararajan 2014), but may also 
improve conversation between government and citizens 
as democratic systems have become increasingly 
decentralized by use of the Internet (Chadwick 2008). 
The relation between the citizens and the state will 

therefore continuously develop by use of Internet 
communication. Bonson, Roy & Ratkai (2015) show that 
the use of Internet platforms initiated by local 
governments could lead to a higher citizen engagement 
when the provided content is considered relevant.  

Above arguments, however, do not imply that the 
Internet is in itself inherently democratic. Johnson 
(2009) argues that, often, existing power structures are 
able to consolidate old associations and traditional 
hierarchies. The Internet has also given new power to the 
already powerful. The possibility of advanced 
surveillance lends itself for totalitarian control by a 
government and the algorithms behind search engines 
can be extremely powerful in ordering information. 
Etling, Faris & Palfrey (2010) conclude that scholars 
who have been most optimistic about the impact of 
digital tools have over-emphasized the role of 
information in democratic and political processes. In 
relation to the Arab spring, Faris (2015) and Khondker 
(2015) conclude that authoritarian rulers also use new 
media like social media as oppressive tools for their own 
advantages.  

Above mentioned recurring themes on the relation 
between the Internet and democracy foremost studies 
how the functions of the Internet relate to democratic 
participation and how liberty and equality is allocated in 
a society. Among other topics, it entails how the Internet 
helps the distribution of information and how people 
gain access to information. Furthermore it deals with 
how the Internet influences participation and the 
opportunity of participation in a society. These topics are 
extremely important. The introduction of a new 
technology may change the allocation of information and 
should be severe evaluated in that sense. It may affect 
how citizens participate in society, how citizens evaluate 
political processes, how power is distributed and may be 
used for good or bad by the reigning government (and/or 
the opposition) and therefore could change a state’s 
democratic course. The assertion of democracy is a 
continuous process that deserves to be evaluated and 
studied. Nonetheless, in our opinion, above-mentioned 
recurring themes only cover a specific part of the wide-
ranging influence of the Internet on democracy, as they 
do not take into account how the Internet simultaneously 
constitutes our moral values concerning democracy. 
Many studies to the influence of the Internet do not take 
into account the influence on the normative democratic 
principles that are needed to justify democratic 
procedures. The risk of this extensive, yet unilateral, 
view on the functionality of the Internet on democracy is 
that we overlook how the moral playing field itself may 
change. In this case our moral justification of democracy 
concerning our perception of liberty and equality. 
Technologies as the Internet, and Internet-based 
applications as social media, should not be understood 
merely in terms of functioning, for this would limit us to 
seeing only how human intentions can be realized by 
technologies only as means of extension. They not only 
influence our actions and opinions, they also influence 
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humans in the sense that they constitute our perception 
of moral values (Verbeek 2011). For example they may 
expand our moral boundaries or make a moral reason 
disappear. For example, specific characteristics of the 
Internet have not only made us appreciate privacy more 
or less; it has also modified our perception of privacy. 
Therefore the moral significance of the Internet on 
democracy is not only about the direct functional 
influence on democracy concerning actions and 
opinions, but also how a user’s democratic moral values 
are reshaped and perceived.  

THEORY: THE MEDIATION OF MORALITY  
In the discussion about the influence of contemporary IT 
on democracy, few scholars will disagree that the 
Internet is not morally significant as is has a clear 
morally relevant functional impact on society. As we 
have seen in the above-mentioned recurring themes, 
technologies help to shape actions, informs decisions, 
influences how we interact with other people and realize 
moral ends. However, we argue that this is just one side 
of the moral impact of the Internet on democracy as the 
Internet also has an indirect effect on democracy as it 
mediates the perception of our moral democratic values.  

In the study on the general influence of technology on 
morality the concept of post-phenomenology analyzes 
the character of the relation users have with technology. 
It analyzes the ways in which technology mediates 
relations between users and the world. The main 
characteristic is that it analyzes how users experience 
their environment through a technology, and how users 
are practically engaged with it (Verbeek 2000). In this 
engagement, the characteristics of technology play an 
active part in the constitution of values concerning a 
technology. Ihde (1990) distinguishes four main types of 
relation between technology and user. These are 1) 
Embodiment, 2) Alterity, 3) Hermeneutic and 4) 
Background.  

1) Embodiment implies that a user experiences their 
surroundings through a technological product and that 
the experience of the product itself moves to the 
background, there is a partial symbiosis; for example, a 
pair of glasses. We don’t often pay attention to every 
move we make, or are we aware of its presence or 
importance. With the embodiment relation, Ihde points 
to the mediation of those technologies that alter a user’s 
engagement with the world.   

2) Alterity relation means exactly the opposite. A 
technology is seen as a being that is the quasi-other. We 
interact with a coffee machine to get our doses of 
caffeine in the morning; we interact with the satellite 
navigation in our car to get to the right destination. A 
technological product is not embodied; it is the 
technological product itself with whom we are 
interacting and it asks direct and focal attention. The 
technology should be interpreted and ‘conquered’.   

3) Hermeneutic relation implies that a technology 
represents a reality without being embodied. It involves 

reading and interpretation of technology and creates a 
reflection of the reality that could be interpreted. The 
analogy of the hermeneutic relation is between reading 
written language and reading the world through a 
mediating technology. Simple examples include a 
wristwatch, a thermometer and medical ultrasonography.  

4) The final category Ihde defines is the Background 
relation. The background relation is understood as 
‘present absence’. There is no direct experience and is 
neither autonomous nor adaptable, yet it gives structure 
to experiences. Examples include the running 
refrigerator and the central heating that operates in the 
background.  

Of the four relations Ihde (1990) distinguishes, two can 
be specifically considered mediation of perception. That 
is the 1) embodiment relation and the 3) hermeneutic 
relation. In the embodiment relation technologies are 
‘incorporated’ by their users, establishing a relationship 
between humans and their world through the 
technological artifact. The artifact is not perceived itself 
but it helps to perceive the environment and it does so 
differently than it would be perceived without the 
technological artifact. The second mediation of 
experience concerns the hermeneutic relation. In this 
relation, technologies provide access to reality not 
because they are incorporated, but because they 
represent a reality that requires interpretation.  With the 
embodiment relation and the hermeneutic relation, 
according to Ihde (1990), the alteration of perception 
involves amplification and reduction that restructures the 
representation and perception of the world. The 
technology itself has certain intentions (in the sense that 
it leads a user to a specific way) that play an active role 
in the relation between humans and their world (Verbeek 
2011).  

In general, the Internet may be seen as a multi-
dimensional ‘carrier’ of what it represents in use. The 
device (e.g. a laptop or a smartphone) discloses our 
world in the sense that it is able to show the information 
that is presented by the Internet. The substance of this 
information enclosed by the Internet is always a specific 
representation of the world. This implies that the Internet 
is not interpreted for its own sake, but rather for what it 
represents in a specific context. The device could be 
seen as a portal to the Internet and, subsequent, the 
Internet offers a hermeneutic representation of the world 
that needs interpretation using a specific context. For 
example, friendship is represented by a friendly massage 
on Facebook and a specific Wikipedia page represents 
description of the world (Bakardjieva, 2005). As a 
scheme this hermeneutic relation of the Internet can be 
envisioned as: 

I à (Internet – World) 

In the remaining of this paper by use of one dimension 
of amplification we discuss two examples in what way 
the Internet influences the perception of reality and how 
this affects the psychological underpinnings of liberty 
and equality.  
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SYNTHESIS: TWO EXAMPLES HOW THE 
INTERNET AMPLIFIES CONROL AND THUS 
OUR MORAL REPRESENTATION OF 
REALITY 
In the hermeneutic constitution between human and 
technology, the essence is that some characteristics of 
reality are amplified and some characteristics are 
reduced by a technology. Reality is co-shaped by the 
technological instruments with which it is perceived. 
Perhaps the most relevant dimension that is 
simultaneously amplified and reduced because of the 
Internet is the perception of control over our 
surroundings. Although in this paper we will emphasize 
on the amplification of control, it is essential to mention 
that the Internet may also strongly reduce our perception 
of control on several levels. For example, everyday 
people receive dozens of messages through social media 
and email and often the emotional interpretation of how 
these messages are exactly meant remains difficult 
without the aid of physical cues. Frequently, these text 
messages are open for multiple interpretations and the 
technology may be perceived as a filter between people 
and their social environment. Also, it has become very 
difficult to monitor what happens with your data in the 
public sphere. Privacy has become a difficult subject, as 
you never know who is watching your steps on the 
Internet.  

Together with this reduction of control, simultaneously 
the Internet may increase our perception of control over 
our environment as we can influence and change 
important aspect of it. The control a person has over the 
virtual surroundings is unmatched in ‘real’ material life. 
For example, our smartphone with Internet can be seen 
as a multi-dimensional portal to the world. First, it opens 
a primary territory, a place where the owner has 
exclusive rights. In addition, it also opens a secondary 
territory, a semi-public place where a person interacts 
with friends and family as well as a public territory 
where everybody is allowed for temporary access for 
example to retrieve information (Gifford 2007). The 
semantic web and web 4.0 makes it easy to personalize 
your virtual surroundings. After purchasing, not one 
smartphone is alike. We may change its wallpaper, 
organize our apps and systematize our information flows 
e.g. using Twitter. Without the need of advanced 
program skills, people can easily personalize information 
channels and social peer groups. We can access vast 
amount of information, interact with friends on the other 
side of the world and create a personal avatar 
transferring our identities from our bodies to the Internet 
(Ward 2013). The Internet is non-normal in the sense 
that it is multi-dimensional as it provides access to 
primary, secondary and public places. It is omniscient as 
it contains almost total human knowledge. It is 
omnipresent in the sense that it is accessible from a small 
device you carry with you everywhere you go. And it is 
unobtrusive; it waits for you till you need it. Together 
these qualities may lead people fail to realize that the 
Internet has become an autonomous entity in people’s 

life and may lead to the perception of increased 
ownership over its content, e.g. information (Ward 
2013). People fail to distinguish information stored 
online and information stored in their own minds and 
they fail to distinguish between internal and external 
influences on performance. When people use the 
Internet, they may take ownership of both Internet-
related outcomes (e.g. retrieving specific information) 
and Internet-related attributes (e.g. possessing the 
capacity to remember and process information) (Ward 
2013). An Internet search may often be faster than 
searching one’s own memory; as a result using the 
Internet to look up information may cause people to 
confirm that they know what the actually never knew. 
The high control over our Internet surroundings may blur 
the distinction between the internal and external memory 
leading to a higher self-perception of information and 
knowledge. It leads to a higher cognitive self-esteem and 
predictions of gaining and utilizing future-knowledge, 
even without the help of the Internet. In an experiment, 
Ward (2013) showed that people who used the Internet 
to retrieve information were more likely to expect a high 
result for a next trivia quiz, even without using Internet 
than people who were not able to use Internet in the first 
place.  

A second consequence of this increased control over our 
surroundings is that it becomes very easy to exclusively 
view like-minded information and discussion groups 
(Sunstein 2008). With this strong increase of control and 
a greater power to personalize your surroundings comes 
an increase in the range of actual choices. Those choices 
mean, in many cases, that people will try to find 
information and social peer groups that suit their own 
interests best. This may enhance a phenomenon called 
group polarization (Sunstein 2008). Sunstein (2008) 
defines group polarization as:  

“The idea that after deliberating with one another, 
people are more likely to move towards a more extreme 
point in the direction to which they were previously 
inclined, as indicated by the median of their 
predeliberation judgments”.  

With respect to the Internet, this implies that, because of 
group polarization, people will end up in thinking the 
same but in a more extreme form. Group discussion 
between like-minded persons lead to more extreme 
perceptions. Especially in homogenous group discussion, 
members acquire greater learning of arguments favoring 
one attitude, and less exposure to opposing arguments, 
naturally leading to greater attitude strength. When 
arguments seem convincing, a perception may move to 
the most persuasive position defended within the group. 
In addition, homogenous group members perceive their 
perceptions as normative, and thus socially validated and 
reinforced. Therefore, they adhere to their perceptions 
more strongly (Bishop, Myers 1974, Downing, Judd & 
Brauer 1992). The action of moving to the dominated 
opinion in a homogenous group is a human consistency, 
but because of the atypical information-control by the 
Internet this consistency may be amplified. Group 
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polarization is occurring everyday on the Internet. The 
Internet may serve as an accelerator for extremism, 
precisely because like-minded people are deliberating 
with one another (Sunstein 2008). A crucial factor here 
is that this does not mean that individual perceptions 
move, within a certain range, to the ‘average’ opinion. 
Group polarization implies that, within homogenous 
groups, both the average and range of the group 
perceptions move to more extremism.  

SYNTHESIS: THE RELATION BETWEEN 
INCREASED CONTROL AND 
PSYCHOLOGICAL UNDERPINNINGS OF 
DEMOCRACY 
The increased control the Internet offers changes our 
perceptions of the world. In this paper we have discussed 
both a higher cognitive self-perception and group 
polarization as effects of the non-normal dimension of 
the Internet. The Internet is multi-dimensional, 
omniscient, omnipresent and unobtrusive and these 
characteristics may influence our cognitive self-
perception and group perception and may therefore 
influence, both positively and negatively, our individual 
moral foundations of democracy.  

A higher self-perception may have a negative influence 
on democratic values because it may lead to increasing 
individualization. When people fail to distinguish 
between internal and external cognition people fail to 
have insight into what they individually do know and 
what they do not know. Overestimation of your 
cognitive capabilities may lead to avoidance of new 
information. Ward (2013) mentions two reasons why 
people pursue information: to reduce uncertainty (Alba, 
Hutchinson 2000) and/or as a result of curiosity (Menon 
1999). Cognitive overconfidence may reduce these needs 
for uncertainty and curiosity reduction. In addition, 
cognitive overconfident people may have the incorrect 
believe that they have high levels of individual 
knowledge; they also fail to process new information. 
When people think they are highly knowledgeable they 
may attend less to new information (Ward, 2013). 
Therefore, ironically, omnipresent information may lead 
to relatively less need and scrutiny to acquire new 
information and increased individuality. It may have an 
effect that people become relatively more interested in 
their own position leading to less commitment to society. 
Cognitive overconfidence may increase the feeling that 
you are capable of doing everything yourself and are less 
dependent from society indicating less psychological 
empathy which may lead to less support of liberty and 
equality.  Simultaneously, a higher cognitive self-
perception may lead to increasing support for democratic 
values. When people have an increased cognitive self-
perception they may feel more equal to others in society. 
The decentralized nature of information ensures that the 
information gap between doctor and patient reduces (a 
little). It ensures that scientific information is distributed 
for a larger group of people. Because of this increased 
cognitive possibilities and self-perception, people may 

feel more equal to other people, and simultaneously 
perceive equality a more important value. This effect 
may be stronger with people who had a lower social 
status first place improving their sense of trust in society 
and others and therefore improve their perceptions of 
democratic values.  

For group polarization, a negative effect on the 
psychological underpinnings of democracy is that it may 
lead to stronger internal group cohesion but weaker 
external group cohesion. With internal cohesion the 
exclusive collective identity is emphasized. The 
homogeneity of the group and the loyalty between 
members are strong. External cohesion emphasizes the 
relation between groups. It’s about the solidarity 
between groups and bridging different groups with 
different codes of conduct, ideologies and perceptions 
(Schnabel, Bijl & Hart 2008). Although both types of 
cohesion are essential for a society, a high internal 
cohesion (and a high level of trust between homogenous 
members) is often related with mistrust to other groups 
and outsiders. It stimulates thinking in terms of friends 
and foes (Schnabel, Bijl & Hart 2008) and therefore 
increases psychological inflexibility to others. Kugler, 
Bornstein, Kocher & Sutter (2007) found in an 
experimental setting that groups are often less trusting 
than individuals towards other groups and individuals. 
Therefore, group polarization may lead to less 
interpersonal trust in not-like-minded people as a result 
of social conflict and may decrease the perception of the 
essence of equality in society. When you are highly 
convinced of your own truth, sometimes it is difficult to 
appreciate the right of others to have their opinion. On 
the Internet it is difficult to stay neutral. Simultaneously, 
group polarization can also have positive effects on 
democratic values. It may lead to the idea that your ideas 
are valuable and that you have the right to discuss these 
ideas with other members of society. Halpern and Gibbs 
(Halpern, Gibbs 2013) show that Facebook expands the 
flow of information to other networks and enable more 
symmetrical conversation among users compared to the 
more anonymous YouTube. The idea that you have the 
right to be part of a group and have the right to express 
your opinions may enhance the feeling that you are part 
of a democracy that respects your liberty. It may enhance 
interpersonal trust in others when they use the same set 
of rules to discuss different polarized perceptions in 
society.   

CONCLUSION 
IT, and more specifically the Internet, has a clear moral 
aspect that concerns democracy. Its multidimensional 
functionalities inform people and help to shape actions 
and participation. Rightly so, many scholars have studied 
how the Internet directly affects democracy and 
democratic processes (e.g. the influence of information 
aggregation and increased coordination). However, in 
this paper we have argued that these themes only cover a 
specific part of the wide-ranging influence of the Internet 
on democracy, as they do not take into account how the 
Internet simultaneously constitutes our moral perception 
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concerning democratic values. The Internet constitutes 
the relation between humans and their world by 
amplifying and reducing certain characteristics of reality 
and may hence modify our moral perception of 
democratic values. It does not dismiss our basic human 
psychological underpinnings, neither does it give rise to 
new ones, but it modifies how people perceive their 
world and how people practice moral codes of conduct. 
It could shift our moral boundaries and codes of conduct. 
As of this reason it is important not only take into 
account the direct functionality of the Internet on 
democracy, but also on how it alters our moral playing 
field.  

By use of mediation theory, we have discussed in what 
way one important dimension, the amount of control 
over the environment, is amplified by the Internet and 
how this characteristic may influence three important 
underpinnings of democratic values, being psychological 
inflexibility, empathy and interpersonal trust. We have 
argued that both the enhancement of cognitive self-
perception and the development of group polarization 
may both positively and negatively constitute the 
psychological underpinnings of democratic values.  

A remaining question is: why should a certain 
assessment be of any importance for designers? An 
overly simple answer to this question is: because their 
designs change our perception of the world.  

However, the influence of technology on society is so 
overwhelming and difficult to grasp that designers, 
naturally, are not solely responsible for all the direct and 
indirect consequences of technology. Often the 
consequences of technological implementation is 
unforeseen and a combined action of many processes. 
Nonetheless, their designs may have substantial 
influence on both our actions and our values. With 
regard to democratic values an important distinction 
should be made between general IT designers and 
designers who design specifically for e-democracy and 
e-government. Especially for designers of e-democracy 
and e-government it is important to broaden the ethical 
assessment of a design. These designers should be aware 
of the multiple levels of interaction between IT and 
democracy. Therefore, this assessment should not only 
consider how a design influence democratic actions but 
also how we may perceive democratic values through it. 
For this assessment, as a first step, we pose four basic 
questions that could help designers of e-democracy to 
identify how their design mediates democratic 
perceptions:  

• In what way does your design constitute control 
over people’s surroundings? E.g. does your 
design serves as an extension of possibilities 
that were already possible, like reporting a 
broken playground, or does it add a new 
dimension in the possibilities of people, like 
insights in information that were not accessible 
beforehand? 

• If it adds a new dimension in the possibilities of 
people in relation to democracy, in what way 
does this new control amplifies or reduces 
certain aspects of reality? Does it solely give 
more information or does it create public spaces 
in which people can deliberate about society 
and government?    

• How can you relate the change in control to 
empathy, psychological inflexibility and 
interpersonal trust in others and the 
government?  

• Do (minor) improvements change the impact of 
control and generate a more desirable outcome? 

It is important to emphasize that these questions do not 
replace a general ethical assessment of the functionality 
of a design but should be co-applied in that sense. When 
it can be expected that a design for e-democracy change 
the allocation of information, and different people may 
‘win’ and ‘lose’ power, the main ethical question 
remains if this new allocation of power is just. However, 
this new design may also change the perceived control 
people have over their surroundings, which can have an 
additional affect on people’s democratic values.  
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ABSTRACT 

This paper will highlight some of the problems that 

participatory design and the design of services are 

facing while dealing with Open Data. How to build 

trust among stakeholders? How to preserve the 

individual privacies? To support the need of design 

care with respect to the above mentioned issues, 

two case studies will be briefly presented, showing 

the added complexity layer that attempted 

solutions involve. The first case study is the design 

of a Time banking service, while the second one is 

about involving the commuters in the maintainance 

of S-Train Station. Both case studies have been 

developed in Copenhagen by students from the 

Service Systems Design Master at Aalborg 

University Copenhagen.  

INTRODUCTION: PRIVACY ISSUES IN THE 
INFORMATION SOCIETY 
One of the main issues in designing participatory 
services which provide added benefits to users and 
society at large is the one concerning the thin boundary 
that divides open data from breaches of personal 
privacy. 

 

Open Data is a perspective that can provides the most 
brilliant and visionary opportunities concerning 
governance and democracy (Buckingham Shum 2012) 
in our ever expanding “liquid” society (Bauman 2000). 

But the cases in which “opening data” clashes with our 
personal lives and our right to privacy (intended in this 
paper as individual autonomy over disclosure of 
personal information) are hardly rare. And for good 
reason: the acquired “freedom” that our societies exhibit 
cannot but stress the fact that our individual freedom is 
of some use only when it is placed in relation with the 
society that surrounds us, lest it become an existence 
“solitary, miserable and full of needs” (Maritain 1947). 

In order to fully appreciate our modern societies, we 
need to relinquish a bit our grip over our data as our 
contribution to society. This goes against our rights to 
privacy, but most of us are so used to donate bits and 
pieces of our privacy here and there that we hardly 
notice the issue any longer.  

In some cases this “spontaneous donation” of bits and 
pieces of our privacy is part of an implicit agreement 
between us and the service provider. When travelling, 
for example, security checks systematically infringe 
individual privacies: they are considered necessary to 
reach the goal of providing security, but we hardly 
know what use is being done of the private information 
we are leaving behind us. 

In other cases they are part of our social attitude to share 
experience and information about our daily life. This 
happens everyday in our online social networking and it 
is being used to create alternative forms of organization, 
where the official organization or information channels 
are not meeting our needs in a satisfactory way. Social 
networks can become therefore the backbone for new 
protest movements or simply a way to control existing 
private and public services. 

308



 

2  Participatory Innovation Conference 2015, The Hague, The Netherlands    http://sites.thehagueuniversity.com/pinc2015/home 

The new opportunities offered by open data do not come 
without concrete risks for our privacy, freedom and 
democracy. 

Participatory service design must use extreme care to 
this delicate aspect in providing services that allow each 
individual to be in some form of conscious control of its 
own private life. Since the implementation of such 
services often involve many different disciplines and 
specialties, this care must inform all of them -and this is 
often harder than it seems at first sight. 

 

SOME DILEMMAS OF OPEN DATA 
Legitimate interested stakeholders (such as 
governements, banks, etc.) are not the only source of 
trouble when analyzing Open Data flows. There are of 
course many other much less legitimate parties that may 
use our private streams of data for malicious purposes. 

The current use of vast amount of data available on the 
internet to accomplish terrorist or other criminal acts is 
well documented, and it goes much beyond what is 
usually termed as “cybercrime”: terrorists communicate 
and program coups on social networks, burglars use 
public webcams to organize their thefts, while frauds 
that do not use some form of information technology 
have practically disappeared. While helping well 
behaved citizens in their daily lives, Open Data happens 
to be very useful to these criminal activities too, and 
there is little that can be done about it without 
jeopardizing the usefulness of the whole system. 

However, this is not the only danger which is deeply 
rooted in Open Data. Much softer (but all the same 
annoying) activities can take place using the massive 
quantities of data publicly available. Stakeholders of all 
kinds, ranging from pharmaceutical companies to banks, 
from food producers to travel agencies, can track our 
habits and general profiles to generate massive amounts 
of promotional material which may clutter some of our 
sources of information (such as e-mail or other forms of 
messaging) to the point of turning them into useless 
sources of unwanted noise. 

 

And even when the sources are coming from individuals 
with the best possible intentions they may still be 
plagued by unwanted errors and noise. Notable cases are 
the rapidly raising movements of “citizen science” 
(Chamberlain 2013 and “crowd sourcing” (Papangelis 
2014). While these usually provide high quality data and 
information, it is difficult to be sure that noise will not 
crop up out of them.  

Since precisely noise (as opposed to information) is the 
source of pollution in the information society we live in, 
substituting carbon oxide or other poisonous substances 
which constituted the pollution of the industrial society 
(Castells 2011), it is conceivable to imagine that this 

kind of “spam” is a sort of poison which severely 
boycotts our relation to our surroundings. 

In fact, the problem of “noise” in our society is in itself 
so multi-faceted and complex that it would require a 
separate treatment. 

Furthermore, it is only related to the issues of 
participatory design using Open Data simply because it 
undermines the basic structure of our societies. 
Nevertheless, it is useful in our discussion to introduce 
the notion of trust. 

Noise and trust are intimately related by logic. Since 
noise can be qualified as an “unwanted distortion that 
degrades the quality of signals and data” it fits well 
enough the notion that “reputation noise can be 
considered an unwanted distortion that degrades the 
quality of information about others” (Falcone 2008). 

We inherently cannot trust noisy information, while its 
sole abundance does not grant any form of quality. And, 
as in the case of thermodynamics, since noise is 
comparable to heat exchange in raising the general 
entropy of information (Shannon 1949), and reducing 
this entropy requires energy (e.g. refrigeration), 
reducing noise entropy in information (i.e. building 
trust) requires energy in terms of (often purely human 
and manual) labor. 

This energy expense may be particularly evident in the 
activities of (human) moderation and review of specific 
sets of data, but it is in fact always present when we 
actually take a decision of some sort based on the data 
we have available at a given point in time. 

 

THE QUEST FOR SOLUTIONS 
One of the most important problems concerning Open 
Data is whether anyone can reasonably trust any form of 
data or not. As a matter of fact, the ability of trusting (or 
mis-trusting, if needed) any information is a vital 
necessity in our society as much as the capability of 
creating eco-friendly sources of energy or to purify 
water was essential for survival in the industrial society. 

Trust is fundamental to reduce information--age 
pollution and in general to augment the signal-to-noise 
ratio (i.e. the quality) of its main asset -- precisely data. 

And a sound theory of trust provides at least one of the 
key solutions to the problems we have outlined in the 
previous section. 

In the industrial society, trust was based on reputation 
and accountability (Swift, 2001). Companies of all sorts 
have spent unlimited budgets and energies in advertising 
with the specific purpose of building confidence and 
trust in consumers. This trust was thus based on surface, 
exterior knowledge: it was based on brand recognition 
rather than real experience, and vague ideas of quality 
were mistified for actual knowledge.  
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In the wake of the late industrial society, (Klein 2009) 
was just one of the report texts, if the most successful, to 
show how futile and fragile had such trust become. 

In the information society, the old trust model is rapidly 
fading away. In assessing huge sources of data (such as 
the ones available through Open Data projects), any 
human being -- whether it be a common citizen or a 
specialist, a child or an adult or an elder -- needs to be 
able to quickly build a sense of trust (or lack thereof) 
out of actual - and not mistified - data. 

Furthermore, reputation and accountability, which were 
an essential asset in the industrial society, cannot be 
used any longer because of privacy issues. Therefore, in 
our society trust is based on correlation of multi-agent 
data (Castelfranchi Falcone 2010). 

We build our trust over the information provided by 
Open Data (and data in general) by actively seeking the 
congruence of data coming from a multitude of sources, 
be them cognitive, cultural, institutional, technical, or 
normative. This kind of trust integrates very well with 
technical solutions and in fact it can be (and actually is) 
used in autonomous computing systems as well - thus 
providing humans with the necessary help in 

building it rapidly enough for any practical purpose. 

Open Data becomes therefore the problem and, at the 
same time, the solution. The availability of data from 
multiple sources is essential to be able to build our 
sense of trust: tapping single sources of information is 
no longer enough for us. In order to be able to trust data, 
we need to be able to see it under different (possibly 
diverging) angles, as it were, evaluating the existing 
correlations between them.. The success of product 
evaluation websites or of citizen speciality blogs are a 
good example of this: rather than simply trusting 
products based on promotional information, we search 
for multiple (and often contrasting) sources of 
information to build trust. 

Open Data, along with crowd sourcing, citizen 
participation, and helped out by smart technical 
solutions can provide the key to augment the quality of 
information on which our societies rely upon. 

Of course, there is no silver bullet when it comes to 
decide how many sources are required in order to build 
up sufficient trust, nor when a malicious attack on data 
sources is prepared well enough to provide wrong (but 
plausible) data correlation. 

However, these may be considered extreme cases which 
should not jeopardize the validity of the quasi--totality 
of the rest. 

To summarize: a wealth of data is trustable (and 
therefore qualitatively relevant) only when it is provided 
by a multitude of (possibly diverging and/or contrasting) 
sources. Large-scale correlations may be used to reduce 
informational noise (simply discarding correlation 
outliers) and to increase data accountability. 

No single source of data will be able to grant trusting 
quality per se any longer. 

 

CASE STUDIES 

To illustrate these issues  we discuss some case studies 
from the Service Design master at AAU CPH. The 
paper will focus on projects that emphasized the 
opportunities for citizens to create parallel flows of 
information that support the transport system in and 
outside Copenhagen or to share resources (time, skills, 
knowledge) to improve our daily life while 
strengthening our communities. Both case studies 
present issues that are discussed from the designer and 
from the various stakeholders perspectives 
(commissioner, provider, final user, etc.). 

 

TIME BANKING 

 
The time bank project was developed by four students 
of the Service Design Master in Copenhagen with the 
aim of creating a time bank service that could support 
and enhance an already exiting community, the 
Copenhagen food co-op (KBHFF). An important 
structural detail of the organization is that is is entirely 
driven by volunteers. 

KBHFF is a member-based and member-driven non-
profit food co-operative in Copenhagen, Denmark. It is 
an alternative to the ordinary profit-driven supermarket 
chains. Any profit made, go towards lowering food 
prices, developing the organization or supporting social 
initiatives and projects in Copenhagen. 

The organization focuses on offering organic and 
biodynamic seasonal productswith good taste and 
quality at affordable prices. Within KBHFF, the 
customers are members, owners and co-workers. 

The idea for a time bank in KBHFF started as a way to 
increase the impact of KBHFF in local Copenhagen 
communities as well as a way to increase the 
cooperation between members. One of KBHFF’s major 
goals is to create grounds for a more sustainable 
economy through locally based, organic food 
production. 

With its conscious focus on locally produced food, 
KBHFF seeks to build an alternative political economy 
of provision that supports local food production and the 
resilience of communities through self sufficiency. The 
actors map in Fig. 1 represents all the actors that are 
involved in the Time banking service  (called HOUR 
COMMUNITY) and that are ensuring a parallel flow of 
information, builing in this way the trust that is needed 
to share personal Open Data. 
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Figure : Actors Map for the Time Bank project 

The schema shows links between each actor in the 
community internal actors (development group, Hour 
community, Broker, KBHFF members and their family 
and friends) including external actors (IT team and 
Service designers). Having family and friends as actors 
is a relevant element here because of the shared 
vegetables and the membership. This membership is 
shared because a member has to work three hours a 
month for the co-op, and these hours can be performed 
by their spouse if need be. 

The internal service providers may access the private 
profile of members for particular uses but they also have 
a separate profile to carry out tasks specific to their role 
as service provider.  

A member of the local KBHFF has an email address and 
must be able to access and use the Hour Community 
website. 

 

The broker is the closest contact a member can have to 
the Hour Community, so she/he must be able to 
communicate clearly both verbally and in writing and 
becomes the diplomatic spokesman in the case of 
service breach. She/he must be able to explain about 
what Hour Community is, should have “normal” IT 
capabilities and does not need to understand every 
single technical detail of the system, but she/he should 
be able to use the Hour Community website and 
interface with the database if needed. 

The event manager is able to plan and carry out events 
for members. He can define and divide the work needed 
to be done at events and use the Hour Account to 

request help. He should communicate with members to 
have suggestions for events and he should also share 
infos with the KBHFF event group. 

 

The development group should translate member 
feedback into both technical and non--technical 
solutions. She/he should set goals for further 
development of Hour Community and handle the main 
communication with KBHFF and other external actors. 

Based on how active the community is, there might be a 
need for more internal service provider roles so the 
development group should be able to decide and assign 
new roles. 

The last actor, the external IT maintainer, should be able 
to understand and manage all IT systems that have been 
developed to carry out small corrections and handle 
possible database maintenance and breakdowns. 

Fig. 2 shows the global blueprint of the Service. 
Narrowing down to the main steps, we get a simple 
view of how a whole general service functions with the 
backend office. The actors who are active in this service 
process are also shown in the blueprint: the broker, the 
one who signs a member up and supports her/him with 
help and guidelines, while the event manager manages 
the event and its requirements. 

 
Figure : The global blueprint of the Hour Community service 

This example shows a real--life deployment of the 
issues and dilemmas outlined in this paper. In our 
society, time is perhaps our most precious asset. Time 
crosses over all our agendas, public and private alike. 
However, a time bank is a service to which anyone is 
most likely lending time from its own private agenda, 
since the public one (work, family, etc.) is probably 
entrenched in a strongly fixed system which is generally 
hard to subvert. This private agenda may be divided in 
two parts: on the one hand, all those micro-moments of 
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idleness which accompany our daily lives (waiting for 
the bus, queing at the supermarket, waiting for a 
document to print, a computer to finish, the network to 
respond, etc.); on the other hand, substantial moments 
which are generally devoted to relax and recover from 
the fatiguing routine (evenings, vacation periods, 
sickness periods, etc.).  

The first ones are hardly usable with current 
technology,while the second ones are really too close 
for comfort with privacy – after all anything that is not a 
“public” moment is obviously by definition “private”. 

This case study tried hard to handle this delicate issue 
with the utmost care and attention, but it was hard not to 
notice and analyze the language barrier issue taking 
place between service designers and computer 
engineers. 

Trust and accountability issues were partially helped out 
by the strong reputation of seriousness and integrity that 
the KBHFF community has gained in the past years. 
However, providing a new service like the one 
described here (Time bank) has implied building a new 
and different kind of reputation. This latter kind started 
building when a critical mass of followers (both 
providers and users) was reached, because the amount 
of data correlation available to the final user were large  
enough to allow trust building. 

 

PROBLEM PRIORITIZING SERVICE 

 
This case study explores maintenance in S--train 
stations, and investigates whether commuters could be 
dynamically involved in this. 

This service system has been designed in response to the 
need of having better maintenance of  S-train stations in 
the Copenhagen area. 

The main objective of this project is to obtain a better 
alignement of stakeholders priorities without violating 
the privacy of commuters but also of the company that 
is in charge of the S-train station maintenance. 

This service creates information on commuter 
perception and prioritizes it. It is an independent service 
to which large organizations in need of such information 
can subscribe. In the case of the S-train network in 
Copenhagen, the service could be subscribed to by 
DSB, BD, and the individual municipalities. 

A panel of commuters will be recruited and they will be 
helped with basic instruction and some motivation - e.g. 
subsidised travel. 

The commuter panel would be given access to a back-
end application. It would then incorporate the service 
into its individual commutes. It would be able to receive 
information from this service about suggested issues to 
photograph. 

The service would base these recommendations on 
requests from participating organizations. The 
commuter panel would take pictures of maintenance 
issues using the back—end app, tagging them with 
essential information (location  and time within the 
station and nature of the problem), and uploading them 
to the collected image pool. The images would be 
geotagged, linking them to the station they belong to. 

Members of the commuter panel could contact the 
service through the back--end app. When the images are 
uploaded to the image pool, they would become 
accessible to the general public via a front-end app. 

This app would be available for free on mobile 
platforms, so any commuter, citizen, or  work 
organization could gain access to it. Users would 
interact with photographs nearest to their geographical 
location. 

A promotional campaign within the S--train stations and 
vehicles would alert commuters of the presence of this 
service. 

Fig. 3 shows the motivation matrix with all the 
stakeholders involved (where LENK is the name of the 
service). It explains quite well expectations and roles. 

 

 

 

 
Figure : In order to consider the motivations of the  different 
stakeholders, and to iterate what they expect of the service, the 
motivational matrix method was emplyed (Manzini 2004). 

 

This service would gradually gather a large pool of 
“clicks” as users interact with the pictures. These would 
then be sorted resulting in useful elements of 
information that could be passed back to the 
participating organizations. 

This case study outlines the actual complexity that crops 
up while attempting to build useful participatory 
services while preserving the rights to privacy of each 
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stakeholder (in this case the commuters, the main 
service provider, the provider of accessory station 
maintenance services, etc.). The open participatory 
design ensures that trust can be built over the service 
itself through the abundance of sources and open data, 
while the anonymized involvement of all actors 
contributes to the needed privacy stances. 

CONCLUSIONS 

This paper outlines the issues that are inherent to 
participatory design using Open Data. These issues 
mainly involve privacy and trusting. 

Design (particularly participatory design) must be aware 
of these issues and must conceive services which are 
able to build trust among stakeholders while preserving 
individual privacies. The case studies show the added 
complexity layer that attempted solutions to these issues 
involve, outlining however the idea that the use of Open 
Data in participatory design clearly offers proper 
solutions to most of them. 
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ABSTRACT 

This paper discusses participatory methods, 

especially playback theatre, in the use of urban 

development.  Participatory methods are 

understood as a way to enable socially sustainable 

development. The method is examined trough a 

case of starting a new community house in a 

suburb in Finland. Practical notions to support 

collaboration and participatory innovation 

activities are described as essential building blocks 

to form a dialogical process for cross-sectorial 

users and citizens. The possibilities of playback 

theatre method and the prerequisites needed to 

create such a process are studied. Playback theatre 

as a participatory method uses storytelling and 

dialogue in order to bring humanity on attention: 

hopes, needs, wishes and fears get expressed. 

Playback theatre helps making them, and with 

them, human beings visible to each other. The 

paper discusses playbacks´ possibility as a research 

method as well as a practical tool to enable a sense 

of community and create social sustainability.  

INTRODUCTION 
The concept of socially sustainable innovativeness 
stresses user´s viewpoint as important knowledge in 
development. In the urban development context the 
citizens´ opinion is considered as valuable insight that 
should not only get heard but also utilized properly in 
the implementation of change. Hence the emphasis in 
development projects should be on citizens and users, 
not only on governance. The success of socially 
sustainable innovativeness lies however in the use of 
methods for hearing the users. The paper aims to 
recognize the opportunities of participatory methods, 
especially playback theatre, for user participation. The 
paper also examines playback theatre in designing a 
process that enables sense of community and discusses 
the influence of participatory methods in creating social 
sustainability in urban development. Also the concept of 
social sustainability and socially sustainable 
innovativeness are examined.  

LITERATURE AND THEORY 
Social sustainability is broadly defined by Chiu (2003, 
p. 245) as ‘maintenance and improvement of well-being 
of current and future generations’. Others, such as Littig 
and Griessler (2005) suggest social sustainability means 
the satisfaction of basic human needs, the continual 
reproduction of humans and the subsequent continuation 
of culture. These definitions are limited in capturing the 
complexities of social sustainability. Social 
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sustainability might extend further than the 
consideration of basic needs, culture, well-being and the 
reproduction of humanity. 

Since the late 1990’s, sustainability has come to be the 
pervasive goal of urban planning (Yung, Chan & Xu, 
2011) and due to the growing urban population, cities 
play imperative roles in sustainable development 
(Dempsey et al., 2009). Human is the main focus in the 
definition of sustainability concept, but still less 
attention has been given to the definition of social 
sustainability in built environment disciplines (Dempsey 
et al., 2009; Ghahramanpouri et al. 2013.) According to 
the literature review of Sharifi and Murayama (2013) 
social equity, engaged governance, social interaction, 
interpersonal relations, social cohesion, attachment to 
place, community stability, health and well-being, 
inclusion, and security are the major relevant criteria for 
social sustainability in urban context. Many scholars 
also highlight the role of participation as an important 
criteria for social sustainability (Spangenberg, 2004; 
Choguill. 2008; Dempsey et al., 2011). For example, 
according to Dempsey et al. (2011) sustainability of 
community involves social interaction between 
community members; the relative stability of the 
community, both in terms of overall maintenance of 
numbers/ balance (net migration) and of the turnover of 
individual members; the existence of, and participation 
in, local collective institutions, formal and informal; 
levels of trust across the community, including issues of 
security from threats; and a positive sense of 
identification with, and pride in, the community. 

Bramley and Power (2009) propose a conceptual 
framework for urban social sustainability. It 
incorporates two over-arching typologies: social equity; 
and sustainability of communities. The latter refers to 
social interaction through social networks in the 
community and pride, sense of place; safety and 
security. The sustainability of the community is defined 
as ‘the ability of society itself, or its manifestation as 
local community, to sustain and reproduce itself at an 
acceptable level of functioning’ (p. 421). Bramley & 
Power (2009) argue that these typologies of social 
sustainability are reflective of two recognizable, 
overarching concepts situated within the literature. 
Social equity issues are described as ‘powerful political 
and policy concerns, and centre upon a distributive 
notion of social justice. Issues of sustaining the 
community are seen as more nebulous. Social capital 
and cohesion are contested concepts, ‘in terms of their 
value loadings and also in terms of how important these 
phenomena are for the achievement of wider social 
goals, but there is quite wide agreement that at least 
some aspects are potentially important’ (Bramley & 
Power 2009, p. 33). However, it is difficult to 
understand why equity is segregated from other key 
attributes of ‘sustainability of community’.  

Bramley and Power (2009) appear to be offering a 
functionalist understanding of social sustainability as a 
process of social cohesion. This model positions the 

achievement of social sustainability as being about 
attaining harmony and eliminating discord. This 
position has synergies with the Brundtland ‘we can have 
it all’ definition that underplays social, environmental 
and economic tensions in processes associated with 
sustainability. 

Sustainable innovation processes often differ from 
conventional innovation mainly in purpose and 
direction. Whereas innovation often is intended to 
improve business performance and stimulate economic 
growth, sustainable innovation wants to achieve this 
improvement by the integration of economic, 
environmental and social concerns. (Fortkamp & 
Staffas, 2012.) The socially sustainable innovativeness 
could be defined as the ability of a community to 
innovate processes and structures which not only meet 
the needs of its current members but also support the 
ability of future generations to maintain a healthy 
community.  

DATA AND METHODS 
The paper reflects the impact of participatory methods 
as a source of social sustainability. The paper reflects on 
notions that should be taken into account when 
designing an applicable model in participating the users 
in a socially sustainable way. The aim is to understand 
the elements of participation that create space for 
common understanding through community based 
storytelling and dialogue. Paper discusses notions of 
using playback theatre as a method in participatory 
urban development.  Playback theatre is an 
improvisational form of theatre and the stories told by 
the audience supply the content (Jurasek 2012). 
Typically audience's stories are performed by a group of 
actors, a director and a musician. Community members 
participate by supplying the content of the theatrical 
pieces, i.e. the stories. A case of starting a new 
community house in a suburb of Lahti, Finland, will 
function as material for the paper. Paper discusses the 
elements of a participatory process the facilitator of the 
workshops should be aware of in order to create social 
sustainability and a sense of community via dialogue. 
Also the possibilities playback theatre as a method has 
to enhance a dialogical process are considered.   

The authors planned to organize two workshops for the 
future users of the community house-to-be. The 
community house will be used in the future by the local 
school, nursery, health care services and library. There 
are also plans that the house would work as an open 
space for citizen use. The workshop plans unfortunately 
didn´t come true in time to function as data for this 
article. Since the plans didn´t work out, the authors 
decided to use interviews conducted in the project as the 
empirical data to reflect on how the workshops would 
serve their participants in an ideal way.   

3.1 The data 

The empirical data of this study consists of semi-
structured interviews. Material was gathered from 
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interviews conducted in a project that studies socially 
sustainable innovativeness in urban development 
(Socially sustainable innovativeness in renewing urban 
areas 2013 – 2015). The main themes in the interviews 
were urban area development generally in different 
Finnish cities and municipalities; citizens´ role in the 
development; communications; and the future of 
development of the residential areas. Applicable 
sections of two interviews were chosen as data for this 
article. Interviewees were involved in the development 
of the future community house in suburb of Liipola in 
Lahti, Finland. One interviewee works as a hostess in 
the current project that provides space for citizen use, 
the other works as an architect for the city. The data was 
analysed for this paper to understand it as functional 
material for the workshops. 

3.2 Playback theatre as a participatory method for case 
study 

Playback was chosen as a method for workshops since it 
holds a significant potential in participating the people 
involved in an equal dialogue. Playback theatre emerges 
storytelling and dialogue that help forming a 
communicative practices and culture. In order to create 
social sustainability there are benefits to using 
storytelling as a tool. Sole and Wilson (2002) line out 
how storytelling can be a mechanism for sharing 
knowledge within organizations and communities. 
Storytelling has potential to share norms and values, 
develop trust and commitment, facilitate unlearning and 
generate emotional connection (ibid.) – all of the 
previous can be seen as essential elements for creating 
socially sustainable cross-sectorial operations models 
and furthermore as elements of experiencing a sense of 
community.  

Playback will function as a part of case study when the 
research is widened to the question of socially 
sustainable innovativeness. This however calls for the 
workshops to come true so they can function as the 
case. In this study the type of research question, the fact 
that the investigators have only little control over actual 
events and the focus of the study as a contemporary 
phenomenon favoured the decision to use case study as 
a research strategy. According to Yin (2009), a case 
study is an empirical inquiry that investigates a 
contemporary phenomenon in depth and within its real-
life context, especially when the boundaries between the 
phenomenon and the context are not clearly evident. A 
case study strategy is also preferred when the researcher 
seeks answers to how and why questions. 

Case study is also known as a triangulated research 
strategy, which means using different types of material, 
theories, methods and investigators in the same study. 
Triangulation of data and investigators will be utilized 
in the study in order to understand the complex 
phenomenon and to increase the quality of the study. 
The case study is also suitable for this study as social 
sustainability or socially sustainable innovativeness as a 
concept have been studied only little and the purpose is 

to add understanding, especially in practice, of the 
selected case. 

 

EVALUATION OF DATA  
4.1 Hopes and concerns from the data as material for the 
playback method  

The empirical data was processed by the authors to 
recognize future challenges and opportunities 
concerning the operation in the community house. The 
following statements of the public employees involved 
in the community house project shed light on what 
should be made visible in the playback workshops. The 
facilitator and the playback theatre group would benefit 
from utilizing the data gathered and interpreting it as 
theatrical inputs and basis for dialogue for the audience. 
The elements mentioned in the interviews have a role in 
creating a sense of community. These themes and topics 
playback theatre should make visible are:  

The importance of citizen participation / the spirit of 
belonging in a community 

“I hope models that would benefit the people are created 
[…] for example social aspects; that we could achieve 
the “village spirit” and people would participate… In 
general that people could find each other and something 
to do.” 

“The real question [concerning the community house] is 
will the people get to act there and how much. We are 
nervous about that. It would qualify some resources. 
Time will tell but it [people participating] defines the 
contents. The community house would be a concrete 
place in which a sense of community could be put into 
practice.” 

Reservation/development of services 

“[I hope] the community house could become such that 
people got help there and it would work on a one-stop-
shop principle.” 

“The community house enables reservation of near-by-
services in the area, and smaller group sizes in the 
school…” 

The maintenance of the area  

“We could get the people do it themselves and have for 
example a bee to plant trees and maintain the areas even 
after the project…” 

Functional collaboration between different sectors and 
the citizen  

“We have crossed many sectors previously [in the 
current citizen space]. It gets tested there and new ways 
[of doing things] are learned…. And I hope that the 
community house would form as an activating home in 
that sense.” 

”There is only one person who stands up for it 
becoming an open space, the headmaster of the school. 
But she doesn´t really have back up forces. A citizen 
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engagement should rise that would state that we want 
some spaces to use […] but if there isn´t such a citizen 
opinion, then it is a sign that these kind of activities 
aren´t really needed. […] But I know they are. People 
should get on the barricades.”    

Providing open spaces for citizen use 

“It would be really sad if the community house concept 
would go wrong. If in a year and a half we would state 
that it doesn´t open chances for free citizen activities, 
sorry […] [I hope] that it really could function as an 
open space for use. But there are many threats.”  

RESULTS 
5.1 Designing a process for a sense of community: 
notions of applying playback theatre  

As mentioned earlier the workshop plans didn´t come 
true despite the enthusiasm of the planned participants. 
It seemed that the obstacle for the workshops 
materializing was in decision making. This probably 
could be interpreted as a sign of the complexity of 
cross-sectorial decision making: processes are slow and 
they consists of many different kinds of actors and 
cultures. Creating an open, dialogical culture among 
such variety of actors is a challenging, yet a very 
necessary task. Also in designing a process the 
participation of the citizens – whom the community 
house at last mostly concerns – would be especially 
important.  

This unfortunate flop however gave the authors a 
chance to stop the process in a phase of designing the 
substance of the workshops. It also created a possibility 
to become aware of some important practical notions 
that should be considered in applying such method. If 
the aim is to make some data visible and to encourage 
dialogue among participants, next notions can come in 
useful.  

5.2 Utilize the data to interpret significances 

Jurasek (2012) states the usefulness of playback as a 
dialogical research method: it offers a possibility to 
distill, synthesize and represent data almost immediately 
back to the audience: the “subjects of study” (p.180).  
Playback theatre enables asking meaningful questions of 
the case, giving new insights or even presenting 
provocations. As Salas (1999, 2003) outlines playback 
allows participants tell and share their experiences, 
wishes or visions about their lives. The data described in 
the chapter 4.1 would get into most effective use if it 
would be rehearsed as theatrical provocations and 
performed to the people involved with the community 
house project. This would call for an applied playback 
method, in which the stories of actors (by which the 
playback performance usually gets started) would be 
switched into stories dramatized from the collected data. 
These stories would function as the base for dialogue 
and for the emerging stories, visions, hopes and fears of 
the people involved. The facilitator of such workshops 
has to be aware of her/his power to design and shape the 

process all the way through it with the questions asked 
from the audience. Good questions to ask the 
participants in ideation of new practices concern hopes 
and fears, visions and experiences of the phenomenon. 
Themes and topics analysed from the interviews (see 
4.1) are thus valuable knowledge when designing the 
questions for the workshops. 

The risks of using storytelling or playback usually have 
to do with how experienced the playback theatre group 
and especially their director, i.e. the facilitator of the 
workshop, are in applying their art form to development 
work. The group and especially the facilitator benefits 
from getting to know the case as well as possible and 
understanding the extensive significances the data 
presents. In other words, the elements mentioned in the 
data need extensive interpretation. For example cross-
sectorial collaboration has to do not only with public 
employees of different areas offering their services in 
the same building, but also with their sense of belonging 
to a new forming community or their understanding of 
themselves as resources for the whole community. 
Usually an experienced playback group can hear these 
significances from audiences’ stories and make them 
visible - the group can use their know-how and artistic 
sensitivity also to show multi-dimensional layers that 
the collected data entails.  

5.3 Remember the importance of "The Switch" to create 
dialogue 

Though storytelling is an effective tool in creating social 
sustainability, the facilitator of storytelling workshop 
has to be aware that a switch between narrative and 
reflexive level (Schreyögg & Geiger 2005) is needed to 
utilize the method in the best possible way. Because 
playback theatre consists of both real-life narratives and 
their interpretations performed by the actors, it makes 
two levels of functioning possible for the participants. 
Discussion is therefore constructed of a narrative and of 
a dialogical level.  The narrative level in playback 
theatre consists of the real-life experience of one 
participant. Playback theatre has the ability to transform 
an individual narrative into a collective experience. It 
does so by the theatrical interpretations the playback 
actors make of the story told. Facilitator’s responsibility 
is to utilize the discursive potential of the theatrical 
sections. This calls for an active approach in engaging 
to the discussion with the participants. Facilitators´ first 
and most important task is to ask and listen.  

5.3 Apply the method boldly 

Applying the playback method is essential in making it 
work as a tool for development. Playback – as any form 
of applied theatre – has its´ own rules and rituals, but 
the person in charge of facilitating shouldn´t be too 
precise about them. The process should be designed on 
the preconditions of the case: what is the goal in the big 
picture? In this aspect this paper suggests that valuable 
knowledge can be gained of the design of participatory 
workshops by stopping and analysing them in the 
planning process. It is possible that this phase gets 
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carried out quite practically without analysing the goal 
to which the participatory or arts-based methods are 
meant to aim and by which means.   

In a genuinely open development work a tolerance for 
uncertainty and incompleteness has an important role. 
Contents or processes of development can´t be defined 
fully in advance, when the aim is participation. The 
facilitator can sketch some important questions to ask 
the participants, but the most important thing is to stay 
open to the discussion and the process that emerges 
from the participants. The facilitator needs to stay alert 
to take the process where the participants are leading it 
and change the ready-made direction if needed - or if 
the participants seem to get lost from the topic, the 
facilitator is the one to put them back on the track. The 
skill of listening is one of the most important skills for 
playback workshops facilitator – as it is for the actors 
too.  Both of them should be “trained in […] listening 
deeply with their hearts and intuitive faculties” (Jurasek 
2012, 180). 

DISCUSSION 
Playback theatre at its best has a big potential in 
building a sense of community and interconnectedness 
between the participants (Jurasek 2012). By 
understanding the risks and taking advantage of the 
benefits of storytelling and playback theatre the method 
can function as a useful research method in addition that 
it for sure is an effective method for participation. It 
enhances dialogue in its´ rich and polyphonic sense. 
Organizing playback among the people involved when 
starting new operations culture can thus help to build a 
dialogical way to operate, a culture that supports social 
sustainability by bringing the different voices of 
different users in focus and showing appreciation 
towards them. According to Snowden (2005), in the 
context of complexity, diverse methods have the 
opportunity to reduce costs and foster rapid responses in 
development processes. To achieve emergence or 
innovations in the activities of urban development 
context and various forms of collaboration, enabling and 
supporting continuous interaction and integrated 
knowledge flows is of crucial importance.  Furthermore, 
according to Bessant & Tidd (2007), complex 
interaction is all about knowledge and the ways it flows 
and is linked and exploited to make innovation happen. 
On the other hand, interaction and knowledge co-
creation with different types of knowing among diverse 
individuals requires patience and time for reflection 
(Snowden & Boone, 2007; Hyypiä, 2013). 

Nonaka and Konno (1998) suggest a concept of ba to 
define spaces and platforms of common sharing that are 
relevant for creating and advancing individual and/or 
collective knowledge. Bas can be physical, virtual or 
mental spaces or places (ibid.). This article suggests that 
workshops organized provide a physical ba for 
knowledge to emerge and the playback theatre method 
encourages a mental ba to arise. Nonaka and Konno 
state that participating in a ba means transcending one´s 

own limited perspective. A concept of polyphony (e.g 
Bakhtin 1984) is important to understand that a space 
for transcending above one´s own thoughts could form. 
Polyphony here is understood as a dialogical state that 
values different opinions emerging in the process as 
equal. Polyphony needs to be cherished since it helps to 
form an atmosphere in which a diversity of viewpoints 
and multiple voices are heard and appreciated.  

The main contribution of this study relates to applying 
the rather conceptual approach in practice. Empirical 
evidence on the relevance of socially sustainable 
innovativeness in the urban development context is 
another valuable contribution. Finally, the study sheds 
light on the significance of combining social 
sustainability with playback theatre, applied theatre 
methods and innovation theories in research. 

The concept of socially sustainable innovativeness and 
of the socially sustainable development of urban areas 
call for further studies. So does the question what kind 
of role and impact arts-based methods and storytelling 
could have in building social sustainability. Also the 
comparison between the plans articulated in this paper 
and the possibly executed workshops will be an 
interesting topic for future research.  
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ABSTRACT 

The topic mainly dealt in this paper is participatory 

design as tool for policy makers in pilot actions 

aimed to boost local innovation with an 

international point of view. In particular, it 

presents the results of a project financed by the 

European Program Alpine Space 2007-2013, 

CCAlps- Creative Companies in Alpine Space1, as 

a case study in the field of design because of the 

pilot actions implemented as a tool of participatory 

innovation for policy makers. In fact, the project 

can be considered a good practice since by 

focusing on design, meant both as a process and as 

a business sector, it has experimented a method of 

generating and fostering innovation dealing with 

societal challenges in a bottom up approach. A 

way to make participation an asset in the 

governance of territories and a contribution to the 

design research, that wonders about the 

effectiveness of the solutions to societal challenges 

provided by policy makers and the legitimacy 

accorded to them by citizens, in a context of lack 

                                                             
 
1 Hereinafter "CCAlps" 

of time and resources where it's difficult taking a 

democratic approach. 

1. INTRODUCTION 
Starting from the crisis of legitimacy that affects most 
of the modern institutions and from their difficulties in 
providing effective solutions to the many societal 
challenges, it's needed to test innovative participatory 
approaches in order to develop useful tools for policy 
makers.  

Design, as a wide discipline, always considers both 
participation and innovation as essential drivers in the 
creation process. 

In order to discuss about the potential of design, the 
paper presents the most important policies developed in 
this field at European level and the case study of 
CCAlps2 where the participatory design has been 
experienced as a tool of generating innovative solutions 
dealing with societal challenges.  

2. PARTICIPATORY DESIGN AND CREATIVE 
APPROACH FOR POLICY MAKERS 
The design approach contributes to the interpretation of 
emerging cultural and societal patterns, and to the 
translation of such patterns into a consistent and visible 
set of requirements for the definition of future products 
and services (Morelli, 2002). Design is an approach to 
problem solving that can be used across the private and 
public sectors to drive innovation in products and 
services putting people first. 

The European Commission’s action plan aims to 
accelerate the use of design tools and processes in 
innovation policies at national, regional and local level 
across Europe (Whicher, 2014).  

                                                             
 
2 www.ccalps.eu 
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But there are currently few regions with design tools 
integrated into their policies.  Among them there are 
some regions and cities that include design in their 
development plan (ex. Ljubljana Region that is partner 
of the European Project CCAlps) and they are best 
practice cases in the European Union.  

Following these pioneers, the government innovation is 
changing and we are assisting to a rapid growth of new 
teams of work, departments or units (in municipalities 
or in regional and national institutions) with the aims to 
find ways able to face challenges, to generate 
opportunities of growth for companies and people and 
with a specific mission in societal growth (reduction of 
poverty, new services for new needs etc.). (NESTA 
2014). 

In this framework, design discipline could play an 
important role in the definition of specific tools and 
methodologies able to support policy makers in the 
government innovation. Design discipline puts people at 
the centre of innovation and it is a starting point to 
generate policies near the real needs of people and 
societies.   

3. THE EUROPEAN FRAMEWORK 
The framework chosen for the analysis is the European 
Union since it represents the biggest economy in the 
world with a consequent great influence on worldwide 
economic trends, this in terms of GDP world 
contribution and in terms of export and import 
(European Commission 2013) and because of the 
traditional important role that design plays in the EU 
made production event if often unconsciously3. 

 Design is part of a system of competences linked to 
creativity and culture and as a sector belongs to the 
Creative and Cultural Industries, according to the 
definition given by the European Commission in the 
Green Paper4.  

4. DESIGN AND PUBLIC POLICIES IN THE 
EUROPEAN UNION 
                                                             
 
3 The paper is based both on literature and studies and 
on the presentation of results of the real project CCAlps, 
for which the authors work. As regarding the literature 
and the studies, the research has been conducted mainly 
thanks to online resources, while the CCAlps project 
represents a fieldwork. 
4 – Unlocking the potential of cultural and creative 
industries (2010), Cultural and Creative Companies are 
composed by CORE ARTS (Visual Arts, Performing 
Arts and Heritage), CREATIVE INDUSTRIES (Design 
(fashion design, graphic design, interior design, product 
and services design), Architecture, Advertising) and 
CULTURAL INDUSTRIES (Film and Video, 
Television and Radio, Videogames, Music, Books and 
press) 

An important point of analysis in order to understand 
the role that design can play in the future is to see how 
design is perceived by our policy makers nowadays and 
translated in concrete policies.  

It’s to highlight that only in the last five years, European 
institutions started to consider design as a driver for 
innovation. In fact, only in 2009 the Council of the 
European Union stated that the European Innovation 
Plan should incorporate all forms of innovation in both 
the public and the private sector, including design. This 
result was achieved also thanks to the European project 
See – Sharing Experience Europe5, a platform about 
design integration into regional, national and European 
policies to boost innovation, competitiveness, 
entrepreneurship, sustainability and economic 
development. This project, part of the European Design 
Innovation Initiative6, the main tool for promoting 
design in EU, during the years, helped to develop also 
local policies and promote awareness about design in 
European countries. 

 In 2010 design was recognized as one of the 10 
priorities of the Innovation Union7 (one of the 7 flagship 
Initiatives) but a crucial initiative for integrating design 
as a part of innovation policies in Europe was made in 
2011 through the establishment by the European 
Commission of the European Design Leadership Board 
(EDLB, a group of 15 experts from industry, SMEs, 
national and regional innovation agencies and the 
academic world), with the aim to provide 
recommendations on how to enhance the role of design 
in innovation policy in Europe at the national, regional 
or local level and to develop a joint vision, priorities and 
actions, and policies. The EDLB presented its 
recommendations8 in September 2012 and among them 
it was recognized the necessity to create a legal 
framework more suitable to the design sector; to 
promote the understanding of design impact on 
innovation; to sustain the design-driven innovation to 
strength companies competitiveness and drive renewal 
in public sector and to develop calls in European 
programmes such as Horizon 20209, and COSME10 but 
also in structural funds for 2014-2020 where design is 

                                                             
 
5 http://www.seeplatform.eu/ 
6 http://europeandesigninnovation.eu/ 
7 http://ec.europa.eu/research/innovation-
union/index_en.cfm 
8http://ec.europa.eu/enterprise/policies/innovation/files/
design/design-for-growth-and-prosperity-report_en.pdf" 
\o "Report of the European Design Leadership Board 
9http://ec.europa.eu/programmes/horizon2020/ 
10http://ec.europa.eu/enterprise/initiatives/cosme/index_
en.htm 
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considered as a key driver activity to implement policy 
objectives. 

Another step forward was made on September 2013 
when the commission published the “action plan for 
design-driven innovation” in which was affirmed that a 
more systematic use of design as a tool for user-centred 
and market driven innovation should be implemented in 
all sectors of economy complementary to R&D in order 
to improve competitiveness.  

The Commission is now co-financing the 
implementation of the European Design Innovation 
Platform (EDIP)11 as an instrument to deliver its Action 
Plan for Design-Driven Innovation. The Platform aims 
to boost the adoption of design in innovation policies 
and support the creation of capacity and competencies 
to deliver these policies. As a concrete result of this 
change in the vision of the policy makers about the role 
of design, we can see that already in the first two-years 
work programme, in Horizon2020 some calls for 
proposals focused on creative companies and on design 
as driver for innovation have been developed, 
sometimes in the matter of quality and efficiency of 
public services, some others in terms of the 
improvement of the life quality with a user-centred view 
or to enhance the competitiveness of European 
companies12.  

Moving to the national or local level, we can understand 
how design is perceived looking at how it is integrated 
in the public policies. 

The 46% of European Member States has no policies 
for design and this highlight how much there is still to 
do. At the first level of policy, we can find policies for 
industrial design and this situation represents the 32% of 
the cases, then there are policies for service design (4%) 
and at highest level, where design is considered under a 
broadly-based view, there are policies for strategic 
design 18% (Design Policy Ladder 2013).  

5. CASE STUDY: THE EUROPEAN PROJECT 
CCALPS- CREATIVE COMPANIES IN ALPINE 
SPACE  
The CCAlps project is presented as a case study that 
highlights the importance and the relevance of the 
policies for the design sector and more in general for the 
creative and cultural industry at regional level with a 
European perspective (Alpine Space regions). It also 
shows the needs of integrating design tools and 
methodologies in the public policies in order to make 
them more effective. 

The project has been defined starting from the 
experiences of two of its partners: Lombardy Region 

                                                             
 
11 http://designforeurope.eu/ 
12 Ex. ICT-19-2015 Horizon2020 

and Regional Development Agency of Ljubljana Urban 
Region. Both the partners have integrated the design 
tools and the methodologies in the policies dedicated to 
the cultural and creative industry but with a significant 
different scope and economic context since Lombardy 
Region is one of the 4 Motors for Europe. 

CCAlps is a European Project started in October 2011 
and concluded in December 2014. It is a project 
financed by the European Commission and more 
specifically by the Alpine Space Programme in a 
partnership composed by Regional governments, 
Universities, Chambers of Commerce, Innovation and 
Development Agencies from 6 European Countries13.  

The project is interesting for more reasons: 

a) it aimed at the analysis of needs and at the promotion 
of CCIs, Cultural and Creative Companies of which 
design sector forms part;  

b) it developed the pilot actions “Creative Camps”14 
dedicated to the creation of new start-ups coming from 
cultural and creative sectors and of business ideas 
dealing in particular with territorial needs and societal 
challenges using a participatory design approach that 
involved numerous stakeholders in the whole creation 
process;  

c) it put in place the foundations for the constitution of a 
transnational network of hubs (centres of services for 
CCIs),  also in order to spread the "Creative Camps" as 
a consolidated design tool for policy makers to support 
start-ups and the creation of collaborative projects15; 

d) it involved policy makers in order to made aware 
them about the importance of the CCIs sector and of the 
design tools developed as drivers for innovation. 

So, design in CCAlps Project had a central role. This 
was possible thanks in particular to the participation of 
the Design Department of the Polytechnic of Milan that 
has collaborated with Lombardy Region, Lead partner, 
in the ideation and realization of the project, especially 
in the implementation of Creative Camps and in the 
development of the network of hubs. 

 

                                                             
 
13 Lombardy Region (lead partner), Piedmont Region, 
University of Haute Alsace, MFG Stuttgart, Chamber of 
Commerce and Industry of Lyon, ITG Salzburg, 
Chamber of Commerce and Industry of Nice and Cȏte 
d’Azur, RRA LUR, CRT Foundation, SUPSI 
14 See below 
15 See below 
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Figure 1: Creative Camp on Lake Costance, May 2014 

The Creative Camp can be seen as an advanced pilot 
action with an international perspective, which has a 
very intensive initial phase of concept generation 
followed by a second longest phase of idea development 
to create new product and services (Sedini, Vignati, 
Zurlo 2013) .  

The Creative Camps had two editions, a first edition 
where all the CCAlps partners developed their own 
local Creative Camp and a second edition that was the 
international pilot action with results at European level. 
Creative Camp is an innovative model of action that 
promotes innovation from similar activities because it 
combined local needs and activities with international 
sessions of best practice sharing, knowledge transfer 
and networking activities.  

The first edition was composed by four main phases:  

1° a call for ideas focused on specific area of interest of 
the partners regions addressed to cultural and creative 
companies or professionals;     

2° the selection of the best ideas and at least two days of 
intensive workshop for the concept development with 
numerous experts coming from the Design field;  

3° a phase of mentoring and coaching; 

4° a final event of dissemination to present the 
collaborative projects born to the public and to potential 
business partners.  

In the second edition some partners developed new 
collaborative projects starting from a new call for ideas, 
some others decided to continue to support the projects 
born in the first edition. 

The creators of all these projects participated to two 
international events: one on Lake Constance where the 
technical feasibility of the projects was tested and after 
a consequent selection, one in Milan "Cross Creativity", 
an event with more than 1.000 participants, where they 
had the chance of networking with other companies and 
investors in order to develop their business 
opportunities. 

In order to better understand the Creative Camp process, 
we describe the experience of one of the collaborative 

projects developed: ”Craftadventure”. Craftadventure 
was born in the Lombardy Creative Camp 2013 
”Multimedia, Fashion and Service Design for Expo 
2015” 16. A team composed by four young creative 
designers and students in strategic design applied to the 
open call for Creative Camp in Lombardy Region. Their 
project idea called “Craftadventure” was a service 
creating a matching system among tourists interested in 
living a local artisan experience and artisans offering 
know how. The idea was selected for participating to the 
Creative Camp on 21-24th May in Milan where they 
received training and worked with experts in order to 
make feasible their idea. After that, they worked for a 
month (continuing receiving coaching and mentoring 
from experts of the Politecnico di Milano) to improve 
their project idea and in June 2013 in Milan in the 
public event “Culture Creativity Growth”, they pitched 
again in front of investors and policy makers. In this 
event, Craftadventure was one of the six projects (the 
so-called collaborative projects) selected from a jury of 
experts for a further support programme and funds to 
start with the company. In particular, they received 
further support also through the involvement of public 
institutions (the Association of Chamber of Commerce 
and Regione Lombardia). During this period the 
team realized a promotional video for the project, the 
web platform, defined 4 partnerships with local artisans 
in the field of wood manufacturing, bakery, textile 
manufacturing and cheese production. They continued 
to be supported in the development of their project for 
one year, until the event ”Cross Creativity” in June 2014 
where they received the availability from a Business 
Angel for funds after a first market test during Expo 
2015. Craftadventure can be considered a good result of 
public policies for innovation since the process and the 
collaboration among different public institutions 
supported the development of innovative business 
creating local value. In fact, the project aims at 
preserving and valorising the immaterial heritage of the 
Lombard handicraft towards national and international 
tourists (www.craftventure.com). During the 
transnational event in the Creative Camp process the 
                                                             
 
16 Lombardy Creative Camp was focused on the 
following macro subjects: 1. Multimedia and 
communication (enhancing cultural and touristic appeal 
of the territory and innovating the promotion and 
fruition modalities of Lombardy’s local resources, 
traditions, landscape and typical food and wine; 
developing new products/services to promote the 
intangible cultural heritage and interculture); 2. Fashion 
(competitiveness of the ‘Lombardy fashion system” on 
an international scale. New strategies and services to 
promote textile in the clothing and furniture sector); 3. 
Service design (new services ahead EXPO 2015. 
Promoting sustainability through new forms of 
hospitality, mobility, information and restaurant 
management). 
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team have also verified the scalability of the service in 
all the states partner of CCAlps. 

The CCAlps project in 3 years of activities, succeeded 
in involving about 4.000 participants in its public 
events, 240 institutions and 600 cultural and creative 
companies and professionals in the project activities and 
64 collaborative projects were developed in a 
participatory design approach. It is a unique experience 
in this field and it is a best practice at European level. 
 

 

 

 

 

 

 

 

 

Figure 2 : Cross Creativity, Milan, June 214 

The participatory design approach was adopted starting 
from the beginning of the process since the calls for 
ideas have been prepared by CCAlps partners in 
collaboration with local stakeholders such as 
universities, chambers of commerce and the hubs that 
hosted the Creative Camps.  

The process that lead to the creation of new project 
ideas followed a bottom up approach since institutions 
identified their territorial needs and general topics to be 
developed in a collaborative way, then they expressed 
them in the calls for ideas and  gave wide margin to 
creative people in presenting their own ideas as a 
solution. Some of the topics explored are typical 
nowadays societal challenges, for example green city, 
sustainable innovation for tourism and culture and 
service innovation.  

Besides the actors involved in the first phase, experts 
and mentors have guided the whole process and the 
involvement of different stakeholders and of potential 
business partners have led to the birth of collaborative 
projects sometimes with a radical change in the initial 
project idea but necessary for its real implementation.  

Investors were involved mainly in the last phase of 
Creative Camps when the ideas were more mature and 
solid to face the “market”.  

Also the general public was involved in the creative 
camp process, since the ideas were presented in 
different phases in public events and during the second 
edition of Creative Camps, videos about the project 
ideas were uploaded on the ccalps.eu website and open 
to the voting of the public.  

A specific consideration has to be given to the 
involvement of hubs active in the field of CCIs, one of 
the key typology of actor in the CCAlps project. A 
“hub” is conceived as “a space-based and online 
community to access innovation, knowledge, market 
opportunities, inspiration and experience that brings 
together people who want to make a change, and are 
willing to take the risk – a space that will help make the 
change easier and less lonely”17; it can have different 
thematic focus and different organizational structures, 
different funding models and different partners; it can 
be located in a physical space, as some science parks, or 
be connected to a  virtual online entity, like an open 
innovation website.  

CCIs hubs are designed to facilitate start ups and to 
support existing CCIs by helping them to create or 
consolidate a network of co-operators that could support 
them in realizing their project and or/innovate their 
product; by providing easy access to information (i.e.. 
about administrative procedures), knowledge (i.e. access 
to data bases), connection to creative people and to 
market; by promoting CCIs and create a community and 
helping them to find market opportunities. The 
relationship with the hub should also help enterprises to 
improve their connection with the territory. 

One of the main objective of CCAlps was in fact to 
create an international network where Creative and 
Cultural Enterprises can fulfil their highest potential 
with the help of support networks (such as incubators, 
institutions, universities, research centres that can be 
considered hubs) and connect with each other and their 
markets, also in view of developing new products and 
services to support the competitiveness of the economy. 
So, the involvement of hubs in Creative Camps was an 
opportunity for the creators of the idea to be incubated 
or to receive further support and services. Moreover, the 
involvement of the hubs in the pilot projects and the 
constitution of the network was a mean to spread, test, 
improve and consolidate at transnational level the 
Creative Camps as a methodology and a tool for policy 
makers that in most of the cases are also the owners of 
these places. 

Another tool provided by the project, following a 
participatory approach, was the ccalps.eu platform that 
has been conceived as an important mean of networking 
among the actors of regions involved: CCIs, hubs, 
stakeholders and investors. In fact, besides being a 
showcase for companies and hubs, the idea is that, once 
the platform will be finalized, public actors could also 
use it for publishing calls for proposal aimed at 

                                                             
 

17 To know more about the HUB definition and the 
concept of CCALPS please read “CCAlps Creative 
Companies in Alpine Space. Methodological Dossier” 
(Regione Lombardia and Unioncamere Lombardia -
2012, www.ccalps.eu). 
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satisfying public needs collecting innovative solutions 
in a bottom up approach.  

 

Figure 3: a screen shot of the CCAlps platform 

 

6. DISCUSSION 
The main conclusions come from two different levels: at 
the policy level analysed and at the level of the case 
study considered CCAlps. 

Spreading information and creating a general awareness 
about the role that design can play in the economy it's 
real important especially among policy makers since 
46% of European Member States doesn’t have any 
policies for design or policies are only linked to industry 
where the innovation is mainly conceived in a 
traditional way such as the technological one. The more 
public policies are broader and integrated, the more 
design is conceived to have a strategic role for 
innovation with a focus also on social innovation18. 

At level of the CCAlps case study, we can highlight that 
design has proved to be a factor that facilitates 
innovation processes. In fact, it has developed a tool 
(the Creative Camp) that can be used by policy makers 
to deal with societal challenges based on a participatory 
design approach to innovation since: 

- the projects born and supported, “collaborative 
projects” are an answer to the call for ideas developed 
by CCAlps partners that depending by their institutional 
role and areas of interest (Governments of Regions, 
Chambers of Commerce, Innovation Agencies..) took 
into account territorial needs and societal challenges but 
with an international perspective;  

                                                             
 
18 Social innovation: Innovations that are social in both 
their ends and their means – new ideas (products, 
services and models) that simultaneously meet social 
needs (more effectively than alternatives) and create 
new social relationships or collaborations. They are 
innovations that are not only good for society but also 
enhance society’s capacity to act. Social innovations 
take place across boundaries between the public sector, 
the private sector, the third sector and the household. 
http://ec.europa.eu/enterprise/policies/innovation/policy/
social-innovation/past-editions/definition_en.htm 
 

- in the whole process of creation, numerous territorial 
stakeholders were involved in a participatory way (at 
local and international level);  

-the phase of mentoring and coaching was important 
because fostering entrepreneurship in the CCIs means 
strengthening Europe’s cultural and creative diversity 
by reinforcing the ability of cultural and creative 
entrepreneurs to efficiently carry out their activities and 
propose new products and services, and this can act as a 
non-technological driver of innovation (Utrecht School 
of the Arts 2010).  

What can be done in order to spread the use of these 
tools in order to foster their potentials and to establish 
them as a consolidated practice for policy makers both 
at local and international level is to spread information 
about the importance of:   

- the participation of policy makers, hub, CCIs and 
investors to European programs that allow to test these 
new design tools;  

-the realization of international events as showcases of 
ideas and results of these pilot projects and as moments 
of exchange and networking for creative professionals, 
investors and public institutions;  

-the international collaboration between hubs and CCIs; 
the better integration among the actors at regional levels 
(local governments, industrial and professional 
associations, stakeholders, universities); 

- the cross-fertilization initiatives among different 
sectors (B2B, call for proposals, platforms). Public-
private innovation competitions are effective tools to 
develop markets for creative SMEs and allow the public 
sector to address major public concerns and demands. 
This should speed up the introduction of innovations in 
new markets by improving market access for products 
and services developed by creative teams and 
companies in the wider economy, and resolve 
challenges of public interest (European Creative 
Industries Alliance 2014); 

- the creation of stable and new communication 
channels between public institutions and CCIs;  

-the support of experts to policy makers in the selection 
and in the development of the ideas that will become 
collaborative projects. 

Moreover, the internalization of CCIs is an aspect that 
policy makers should take particularly into account in 
their policies and also the Creative Camp model should 
be further enhanced under this point of view in order to 
open new opportunities for CCIs that often have 
projects and business ideas dealing with public needs 
that could be replicated successfully in other contexts.  
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ABSTRACT 

Issue-oriented hackathons are events at which 

groups of people work together to address socially-

oriented “challenges” through the development of 

technical interventions, usually in software or 

hardware. Drawing from ethnographic research of 

multiple hackathons, we argue that issue-oriented 

hackathons exemplify a mode of situated and 

contingent design-through-making, or, mode of ad-

hoc design. In the context of issue-oriented 

hackathons, ad-hoc design enables participation in 

design things, specifically, it enables the 

construction of proto-publics: experiments in 

orienting people and resources toward issues. 

INTRODUCTION 
Hackathons are curious when considered in relation to 
participatory innovation. On one hand, hackathons 
certainly resemble participatory innovation. At these 
events, experts and novices collaborate to make 
technical systems and services. Growing increasingly 
professional, hackathons are sites where organizations 
and wider populations can envision new technologies 
together. On the other hand, hackathons emphasize 
technical production over thoughtful design, both 
rhetorically—through the trope of hacking and the 
hacker—and in practice. Hackathons are, then, between 
participatory innovation and open development. 

First appearing in the late 1990s in the software 
industry, hackathons were originally focused on labor-
intensive tasks, such as important software updates or 
critical bugs. In recent years, hackathons have expanded 
beyond the walls of software companies, becoming a 
niche activity with broader aspirations. In many US 
metropolitan areas, multiple open-registration 
hackathons take place each month. Like their corporate 
predecessors, these hackathons are short, usually lasting 

12 to 48 hours. Attendees are presented with problems 
or opportunities, called “challenges,” and groups form 
around these challenges for the duration of the event to 
create or modify technical systems.  

The boom in hackathons is difficult to define. Often 
these events are often framed in terms of increasing 
participation in the production of technical systems. In 
this context, participation seems to mean that the events 
foster co-working on such systems. Participation, then, 
is a fairly weak concept as attendance seems to be its 
sole criteria. Even more, core concerns of participation, 
such as agency and ethics of inclusion, are absent from 
discussions. Beyond this narrow view of participation, 
our fieldwork reveals more substantive possibilities of 
participation at these events. Drawing from our 
ethnographic research, this paper connects the situated 
and contingent work at hackathons to a type of 
participation in design things (Telier, 2011)� through 
what we call ad-hoc design. Ad-hoc design opens space 
to understand participation in new ways by rethinking 
the what valid participation means in emerging contexts. 

WHAT ARE HACKATHONS? 
Hackathons relate to broad trends in “making” in 
society (Agre, 1997; Kuznetsov and Paulos, 2010; 
Lindtner and Li, 2012)� and they have two 
distinguishing characteristics: they are technical and 
they are events. When participating in a hackathon, 
attendees collaborate in developing technical systems, 
such as applications, software, or visualizations. Success 
or failure comes from how well a system addresses its 
intended objective, and a technical artifact is vital for a 
valid argument (Agre, 1997)�. When we say 
hackathons are events we mean that hackathons, despite 
occasionally focusing on local issues, are marked in 
time rather space. Hackathons are characterized less by 
their material composition and more by the their 
activities limited by time.  

Beyond these general characteristics, hackathons vary 
greatly, yet two trends have emerged that give more 
shape to these events. The first is a move toward what 
we call issue-oriented hackathons (Lodato & DiSalvo 
forthcoming)�. These are events are organized around a 
social topic or context, such as environmental well-
being, food systems, or citizenship, rather than being 
organized around a technical platform (e.g. 
smartphones). The second trend is a move towards the 
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professionalization of hackathons. Many hackathons 
today have corporate sponsorship, significant prizes, 
and in some cases, even venture capital for “winners.” 

PARTICIPATION, HACKATHONS, AND DESIGN 
When considering hackathons, participation is vital. 
Language of inclusion in design and making often 
surround these event. In this way, hackathons compare 
to participatory innovation activities. In premise, 
hackathons invite participants, regardless of their 
technical skills, to conceptualize and develop systems 
and services. This premise is more problematic in 
practice, however. Attendees often self-declare and 
group themselves based upon technical skill; those 
without technical skill, or lacking a desired technical 
skill, we frequently found, are marginalized. Although 
hackathons purport to open the process of development 
and conceptualization, they tend to do so for an already 
complicit audience. Issues of participation are familiar 
to participatory design (Disalvo et al., 2012; Le Dantec, 
2012; Le Dantec et al., 2010; Marres, 2012; Merkel et 
al., 2004; Winschiers-Theophilus et al., 2010)� and 
participatory innovation (Björgvinsson et al., 2010; 
Buur and Matthews, 2008)�. As such, researching 
hackathons reflects on these issues. 

Hackathons, particularly issue-oriented hackathons, 
share with participatory innovation a recognition of the 
social qualities of making and posit that broadened 
participation can create new and innovative systems and 
services. With issue-oriented hackathons, the activities 
of making are explicitly cast as a way to be involved in 
and contribute to social causes. However, most 
hackathons stop short of directly engaging in politics. 
Where politics motivate much participatory design and 
ground participatory innovation (especially reflections 
on the distribution of power in innovation activities), 
hackathons, even when they engage contentious issues, 
often displace politics. 

What was particularly curious was how design occurs in 
hackathons. The primary activities of hackathons is the 
creation of technical prototypes. These prototypes 
develop out of challenges. Although the challenges 
provide a brief of sorts, challenges do not account for 
the availability of specific skills or resources. As such, 
the prototypes are not created by rote—that is, groups 
do not work as technicians that carry out work. Rather 
participants engage in processes strikingly similar to 
those found in participatory design, such as collective 
envisioning (DiSalvo, 2009; Kolko, 2010; Kuznetsov 
and Paulos, 2010; Seravalli, 2012)� and, hobbyist 
software and service development (Hess et al., 2008; 
Wang and Kaye, 2011)�. These design activities exist 
with and in the technical work rather than being separate 
from it. In total, these activities constitute a practice of 
situated and contingent design-through-making; we call 
this ad-hoc design. We use the term ad-hoc because the 
practice oscillates between improvisation and specificity 
with regards to both the technical artifact and process of 
designing itself. Unlike explicit relations of innovation 

and design (Chakravarthy and Krishnamoorthi, 2013; 
den Ouden, 2012; Norman and Verganti, 2014), ad-hoc 
design is limited, circumstantial, and organic by nature. 

Ad-hoc design, we argue, contributes to and expands 
our understanding of participation in design things. As 
A. Telier explain, participation in design things involves 
the ongoing assemblage of people and resources that 
take action on matters-of-concern (Latour, 2004; Telier, 
2011)�. At issue-oriented hackathons, participation in 
design things occurs as participants work together to 
imagine and give form to prototypes envisioned to 
address the conditions and consequences of an issue. As 
such, designing is improvised through making rather 
than forethought. Through ad-hoc design, issue-oriented 
hackathons produce proto-publics, or experiments in the 
organization of people and resources toward issues. 
These ephemeral groupings experiment with modes of 
participation, and offer insights into how participation 
might occur in relation to participatory innovation 
without necessarily committing time and resources. 

The following is an ethnographic account of two 
hackathons. These accounts are representative of our ad-
hoc design, and come from broader sets of observations. 
Through the description of these two events we call 
attention to the situated and contingent character of 
design and the activities of design-through-making. 
While the focus is designing—i.e. planning and 
negotiating workable ideas—designing offers a glimpse 
into innovation activities by exploring the materiality 
and sociality of envisioning and making, both vital to 
produce as well as sustain participation in innovation. 

METHODS 
Our research into hackathons has been ethnographic, 
informed specifically by work in science and technology 
studies (Latour, 1987; Law, 2002; Mol, 2002; Suchman, 
2006)�. This approach includes semi-structured 
interviews with attendees and organizers, the collection 
and analysis of media relating to hackathons, including 
organization websites, planning documents, internal and 
external communications,  post-event news stories and 
reports, and the collection and analysis of various 
artifacts created for and at the events, from handouts to 
code repositories. Multi-sited participation-observation 
frames all of this data. 

Our participation in hackathons was multifaceted. In 
most cases we worked as team members by developing 
concepts, writing code, or designing icons for 
applications. In this way, our ethnographic engagement 
was very “hands-on” and, at times, designerly. We were 
enrolled as direct participants in the practices and 
conditions of design that we were studying. In one case, 
we also participated in the planning of a hackathon. This 
allowed us to begin to develop a more comprehensive 
understanding of the orchestration of hackathon events. 
Finally, in multiple cases we have continued to follow 
the ongoing development of applications from the 
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hackathons, which provides insight into how concepts 
and code circulate after the event.  

TALES FROM TWO HACKATHONS 
Between 2012 and 2013, we attended nine hackathons 
and directly participated in seven events. All of these 
were issue-oriented hackathons: each was organized 
around a social issue, including ecological well-being, 
food systems, and government and citizenship. These 
hackathons took place in three cities: San Francisco, 
New York, and Atlanta. As such, we admit our insights 
are limited to US cities—hackathons elsewhere may, in 
fact, be quite different events. The hackathons described 
herein are then representative of current trends in issue-
oriented hackathons in the United States. 

HACK//MEAT 
Hack//Meat (HM) occurred over three-days in 
Manhattan (New York, USA) in early December 2012. 
HM focused on the US meat industry and was the third 
in a series of food-related hackathons organized by 
Food+Tech Connect (FTC). FTC is an organization that 
reports on the intersection between food and modern 
technology. GRACE Communications, an organization 
that raises awareness about food and water issues, co-
organized the event. One of the authors attended the 
event as a participant-observer, and participated in the 
working group for the Food and Water Watch (FWW). 

THE RECEPTION 
Presentations began around 7:30pm. The organizers 
introduced the event and six challenge presentations 
followed, each lasting 10-15 minutes with an additional 
10 minutes for questions. Presentations came from 
noteworthy organizations related to food and 
agriculture. For example, Applegate Farms, a national 
(USA) organic and naturally-raised meat company, 
presented a challenge related to customer awareness. 
Common amongst these challenges was the consumer 
focus: raising awareness, influencing purchases, or 
impacting diet. 

THE CHALLENGE: PIG FARMING 
The challenge I participated in came from the FWW, a 
non-profit research organization based in Washington 
D.C. (USA). The presenter, Marcy, explained that the 
FWW recently produced an extensive research report 
tracing the effects of farm consolidation within different 
agricultural areas, including pig, soy, and corn farming. 
The report contained technical statistics and detailed 
jargon. Marcy asked for help in making the report 
accessible to a wider audience; she suggested a website 
or visualization for the pig farming data. Regardless of 
the outcome, she wanted the result to be a “call-to-
action.” By call-to-action, she wanted to engage the 
audience beyond providing clear information. 

DECIDING ON WHAT TO MAKE 
On Saturday morning, the venue murmured with active 
discussion of the challenges. After breakfast, the 
organizers gathered the entire group of close to 60 

people for a presentation from a group, DG, to guide 
design thinking. The DG presenters explained that the 
compressed development timeline at hackathons often 
neglects early design phases of exploration and ideation, 
and sacrificing these steps results in shallow outcomes. 
The presenters explained methods of externalizing ideas 
on sticky notes, sorting these notes, and generating 
personas to flesh out ideas. As these are common design 
methods, their explanation presumed the attendees were 
non-designers. Furthermore, after the presentation, a 
member of DG accompanies each challenge to guide 
discussion for the next several hours.  

When the presentation ended, a group of 15 assembled 
around Marcy's table. Patrick from DG gave detailed 
instructions on how to progress in five ideation phases. 
In phase one, Marcy should recap her challenge 
presentation. In phase two, the group should ask Marcy 
questions to probe the challenge. In phase three, the 
group should break into two smaller groups and discuss 
the opportunities for intervention. During phase three, 
the groups should sort sticky notes to generate themes. 
In phase four, the groups should finally formulate 
technical proposals from the themes. In phase five, the 
groups should present these proposals back to Marcy. 

In execution, exploration and ideation occurred very 
differently. The group responded to the prescribed and 
deliberate phases with contingent tactics. As early as the 
second phase, participants began suggesting concrete 
outcomes. To address Marcy's desire for a call-to-
action, participants suggested an interactive infographic, 
an informational HTML5 website, and a simulation 
game. Patrick asked participants to put these ideas aside 
and “stay broad.” Participants wrote these ideas on 
sticky notes, but did not place them on the wall. When 
phase four arrived, participants reintroduced these ideas 
as outcomes. Now placed amongst the thematic notes, 
these ideas aligned the outcome with the existing skills 
of participants. 

In phase five, Marcy expressed hesitation about the 
suggested infographics. They required a significant 
amount of extrapolation, which was a liability for 
FWW. Her hesitation caused a rift within the challenge 
group. Disregarding Marcy's feedback, about half of the 
group pursued these original ideas alone or in pairs. The 
group that remained took Marcy's feedback and formed 
a single group of 7 people. Marcy liked a proposal for a 
website that to allowed direct contact (Twitter @-reply) 
of political representatives. This group incorporated 
direct contact into their provisional proposal for a 
website based on the report. Building on their proposal, 
they proposed making a webpage that presented a 
polemic account of the various sections of the report. In 
each section, a widget generated topical Tweets and 
location-aware @-replies to local representatives. 

WORKING: WITH INTERESTS, IN A TIME CRUNCH  
I joined the main group after these presentations. We 
began by discussing Marcy's feedback in a workroom 
with a large whiteboard. Without much discussion, the 
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participants began volunteering and dividing tasks based 
their skills. Willingness to do certain tasks, more than 
deliberation, gave the project shape. One member, 
Vicky, sketched a webpage on the board with numbered 
sections and task lists; members self-assigned tasks and 
sections. Oscar, a professional developer, wanted to 
work on the Twitter widget as he was already familiar 
with what it might entail. Another professional 
developer, Greg, decided to make an animated video as 
he typically "did not get to do such things." Vicky, a 
food blogger, elected to manage the project as she did 
not feel skilled enough to code in the company of so 
many developers.  

This in-the-moment assignment and resource allocation 
partially defines ad-hoc design. Generally speaking, 
assessing conditions, including the availability 
resources, is core to design. This assessment is planful 
and deliberate, and often is couched as the feasibility of 
an idea. At HM, however, allocation occurred during, 
rather than before, making. For example, Vicky 
annotated and updated the sketch as the group worked. 
She added subtasks to sections, amended what was 
unfinished, and further detailed what was being made. 
The sketch and lists became vital to coordinating, 
tracking, and shaping the final outcome. Likewise, as 
representative of the outcome, the sketch mirrored the 
webpage, and constructed an in-the-moment plan. 

After self-assigning tasks, participants individually 
worked on their sections. The group was not silent and 
uncoordinated, however. As subtasks were completed, 
participants announced updates to the shared GitHub 
code repository and Vicky documented the updates on 
the whiteboard. For example, the group needed to reach 
a stopping point Saturday evening for presentations. As 
these presentations approached, Oscar announced which 
features of the widget were completed, such as postal 
code look-up. He then announced that he was about 
“push” (add) changes to the shared repository and told 
the group to “pull” (synchronize) these changes. This 
required everyone to momentarily pause to synchronize. 
Meanwhile, Vicky updated the whiteboard and task list. 

On Sunday, the group prepared for final presentations. 
At mid-afternoon, Vicky used the sketch and list to 
coordinate. The hard deadline of final presentations 
meant tasks needed triage. At this time, Harry realized 
he would be unable to complete his section. Members of 
the group discussed whether they would be able to 
finish their tasks in time to take on Harry's. After a short 
talk, the group decided rushing to finish tasks risked 
undermining the look and feel of the webpage. Vicky 
erased the section from the sketch and removed the 
tasks. Another participant removed placeholder code 
from the repository, asking the group to pull this 
change. This triage allowed the group to meet its goal of 
having a completed webpage with an integrated Twitter 
widget by the conclusion of HM. 

NATIONAL DAY OF CIVIC HACKING (ATLANTA) 

The National Day of Civic Hacking (NDoCH) was a 
two-day event initiated through the Office of The White 
House of the United States of America. NDoCH took 
place in early June, 2013 and aimed to "bring together 
citizens, software developers, and entrepreneurs across 
the nation to collaboratively create, build, and invent, 
using publicly released data, code, and technology, to 
solve challenges relevant to our neighborhoods, our 
cities, our states, and our country.” (“National Day of 
Civic Hacking,” 2015) Intel, Edelman (a public relations 
firm), SecondMuse (an innovation consultancy) and 
Socrata (a civic software company) co-sponsored 
NDoCH. Several civic-oriented organizations, including 
Code for America, Random Hacks of Kindness (RHoK), 
and Innovation Endeavors, coordinated the local sites. 
One of the authors took part in NDoCH in multiple 
ways, from presenting a challenge to participating in 
local, regional, national organizing. The event described 
occurred in Atlanta, GA in June 2013. 

THE EVENT 
I arrived at the site for the NDoCH early on Saturday 
morning to assist help set up. The NDoCH Atlanta was 
housed on the 7th floor of a Midtown office building. 
Midtown was a relatively well-to-do neighborhood, 
triangulated by three universities. The office building 
housed multiple tech startups and offices for technology 
and economic development advocacy groups. 

Participants began arriving around 8:30am, and talked 
over bagels and coffee. At 9am, challenge presenters 
spoke. The challenges varied widely in scope—from 
official government challenges to those of local 
organizations. For instance, representatives from the 
U.S. Census Bureau focused on a series of new APIs for 
census data. The representative asked for teams to 
produce prototypes that would demonstrate the value of 
Census data. A Peace Corps representative, who had 
previously attended a RHoK event and chose to come 
back for NDoCH, presented five challenges, each of 
which had been prepared by a Peace Corps officer 
currently in the field. His purpose for attending NDoCH 
was likewise to have prototypes built, but not for 
demonstration purposes alone—these prototypes would 
serve as the basis for software deployable in the field.   

THE CHALLENGE: FOOD SYSTEM VS. FOOD SYSTEMS 
I presented a challenge that had been developed by local 
food advocates at a previous hackathon. The challenge 
called for a mapping application to document local food 
resources. The map would compare access to food with 
other data (such as federal income bracket) in an attempt 
to begin to document food issues and opportunities in 
the region. Metro Food and Farm LLC, a local group 
committed to food access and sustainability, proposed a 
similar challenge. To address common concerns and 
shared opportunities, the two food system projects 
decided to initially work together. 

After the presentations, the combined group convened 
to brainstorm. One of the participants was a "visual 
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facilitator" and explained that her professional duties 
included facilitating and documenting brainstorming 
sessions. Given this experience, the group agreed she 
should lead the brainstorming session. The conversation 
focused on shared technical skills, desired outcomes, 
discussing the local food system, and sharing known 
resources for data, mapping, and visualization. The 
outcome of the brainstorming session was an agreement 
to work as two affiliated groups—one group would 
concentrate on developing a map of local food 
issues/opportunities, and the other would design a 
website to explain the Metro Food and Farm LLC 
initiative. Later, the map would be integrated into the 
website to document the need for such an initiative and, 
more generally, provide an example of how open data 
and maps can support a more robust local food system.  

WORKING: WRANGLING OUR WAY TO A MAP 
The map team was lead by Jeb, a geographic 
information systems (GIS) professional. Since Jeb spent 
his days working with large datasets and integrating 
them into professional mapping software to produce 
maps used as part of public health research, he was 
well-suited to this challenge. Jeb initially suggested 
using the ARC GIS platform (a standard for 
professional mapping), but group members felt ARC 
GIS did not match their commitment to openness and 
accessibility.  

One of the co-sponsoring organizations at NDoCH was 
Socrata, a company that developed open government 
platforms and software for municipalities. Although 
Atlanta had yet to purchase the Socrata platform, a trial 
platform had been set-up and was available for the 
hackathon. Six Socrata engineers were on site and 
offered assistance to teams. Within a few hours, Jeb 
constructed an interactive map using the Socrata 
software. The map combined two datasets: one of local 
farmer’s markets and another of public transit stops. The 
map aimed to illustrate how accessible and inaccessible 
farmer’s markets were to public transit riders. 

Producing this map provides another example of the ad-
hoc character of design at hackathons.  The map team 
was comprised of Jeb, two Socrata engineers, one of the 
authors, and a graduate student with experience in both 
public policy and GIS. Once we determined Socrata was 
the platform, the Socrata engineers joined the team to 
discuss our goals and what datasets we had and needed. 
We had brought the farmer’s market dataset with us, 
and we provided a copy of it as an Excel spreadsheet to 
the Socrata engineers. Another Socrata engineer located 
the public transportation dataset and loaded both 
datasets into the Socrata system. Over several hours Jeb 
and the Socrata engineers worked on the map from 
opposite ends of the table and the system. As Jeb 
customized and configured the front-end display, he 
requested that the back-end datasets be reformatted and 
permissions be changed—both of which were done on-
the-fly by the Socrata engineers. With some regularity 
Jeb stopped to ask “is this is what the group wanted?” 

and we provided feedback. In the early stages, we 
probed the availability of certain specifics of data; later, 
as the data was fixed, we suggested tweaks to the look 
and feel of the map. 

At the end of the first day, the two teams gathered to 
discuss their progress and plan the next day. The map 
was completed and ready to be added to the website. On 
day two, Jeb was going to develop a manual for using 
the mapping system. The web team was set to complete 
the content development by the morning, after which the 
website and map would be integrated. 

The second day began slowly. Jeb began by creating a 
manual for using the Socrata mapping platform. The 
web team hustled to install WordPress. Once set-up, a 
problem arose: the map and WordPress were 
incompatible. In the rush to complete a demo for the 
afternoon presentations, a workaround was suggested—
the map data was exported from Socrata and imported 
into Ushahidi, another mapping platform. This map was 
then pulled into the website. While this sacrificed some 
interactivity and aesthetics, the group was satisfied. 

Other members the web team worked on completing 
RHoK's documentation required as part of the NDoCH. 
This process turned out to be a challenge. The format of 
the documentation was unfamiliar to the team and they 
struggled to articulate the problem and solution in the 
manner requested. Still, by mid-afternoon, the team 
finished their tasks. 

Around 3:00pm on the second day the teams presented 
to a panel of judges that included RHoK staff, members 
of the City of Atlanta Innovation Service Delivery team, 
and members of local web agencies. The map team 
presented first, followed by the web team. Later in the 
afternoon the winners were announced in an awards 
ceremony. The web team won second place. 

DISCUSSION: AD-HOC DESIGN 
Although these two hackathons engaged different 
issues, and did so under different circumstances, the ad-
hoc character of these events was common. Design is 
often considered an intentional activity (Büscher et al., 
2001; Le Dantec, 2012). Upon initial reflection, ad-hoc 
and design seem antithetical. But, we argue, what we 
witness at issue-oriented hackathons is a mode of ad-
hoc design, and that such a practice has value to 
participatory design and innovation, especially in 
relation to notions of design things and publics.  

The value of the ad-hoc within design is not new. In 
1972, Charles Jencks and Nathan Silver produced and 
exhibition and accompanying book titled Adhocism: The 
Case for Improvisation (Jencks and Silver, 2013)�. 
Notably, the book has recently been re-released, with a 
new introduction discussing the role of the ad-hoc in 
contemporary architecture, design, and social and civic 
life. Key to adhocism was the use of at-hand materials 
to solve problems in the moment. The ad-hoc character 
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of design that we witnessed at hackathons is akin to this, 
with a change in the materials at hand.   

What we mean by ad-hoc design is both a structure and 
process that is highly dynamic and not generalizable. 
Ad-hoc labels a flexible strategy to emerging 
conditions. Neither the activities nor their outcome are 
necessarily extensible in any context other than those at 
hand. As such, ad-hoc design is an activity of design 
that emerges as what is being made changes, shifts, and 
develops. 

For example, consider the contingent and provisional 
design of the FWW website at HM. Over the various 
phases of deliberating what to make, the website took 
shape through the amassed (and later dispersed) skills, 
tools, and knowledge within the FWW group. As much 
as these resources, skills, and desires attended to 
Marcy's challenge, they depended on the attendance and 
compliance the working group. The website created, 
then, was not representative of the initial design brief 
(the challenge), but rather expressive of the constitution 
of the group and its collective capacities and desires. 

Ad-hoc design is characterized by adjustments to the 
scope and outcome of a prototype during making. 
Rather than assessing feasibility before development 
(i.e. the availability of skills, resources, and time), 
design and development are conjoined. Ad-hoc design 
constitutes a mode of continual, rather than iterative, 
assessment, on-the-fly adjustments, and emerging goals. 

Examples of this continual assessment and adjustment 
in design-through-making run throughout hackathons: 
the last-minute change of mapping platforms at the 
NDoCH and the removal of a deliverable at HM. Both 
of these instances came from in situ decisions.  Such 
adjustments are not limited to the outcomes; the groups 
are also subject to continual reassessment. At NDoCH, 
while the map group had a distinct task, members 
needed to set aside the map to properly submit their 
project to RHoK. Ad-hoc design, then, requires in-the-
moment problem-setting and problem-solving, such as 
resource management and allocation during prototyping. 

Ad-hoc design is characterized as both opportunistic and 
deeply formal. Ad-hoc design is opportunistic since it 
depends on what is available—e.g. datasets, people, and 
time. A given instance of ad-hoc design is shaped by 
availability. Ad-hoc design is deeply formal since it 
focuses primarily on a process of making and form-
giving. While making implies many forms, from the 
conceptual to the physical, ad-hoc design relies upon 
what exists at a given event rather than what will, or 
might, exist at some future in development. Combined, 
ad-hoc design is characterizes a continual, responsive, 
and contextual form-giving practice. 

In this way, ad-hoc design provides a means to discuss 
design logistics and execution as part of design work. 
Rather than attempting to label development work as 
design, ad-hoc design offers a frame to rethink the 
temporal discreteness found inherent in definitions of 

iterative design. These definitions assume design is a 
precondition or plan for development, and development 
either abides or deviates from said plan. Ad-hoc design 
offers a different view: some development decisions are 
not just impactful on design, but are design themselves 
as they can align and envision more than just the 
technical aspects of an outcome. Ad-hoc design is, then, 
not a category of design, but an approach and frame for 
design practice that reconciles design and development. 

One might argue that design is always responsive and 
situated (Suchman, 2006)�. Although concepts like 
design placements (Buchanan, 1995)� and abductive 
sensemaking (Kolko, 2010)� speak to design being 
responsive, these notions focus on responding to 
conditions and constraints at design time—that is, 
before making—through considerations of the complex 
overlays of needs, wants, and constraints. These notions 
privilege design by splitting knowing from making, and 
in turn strip design practice from what might be called 
the realities of execution: availability, budget, time, 
resources, engineering, and so forth. These concepts, 
then, may be quite correct for most design practice, but 
they do not adequately convey the character of design 
we witnessed at hackathons, foremost because as they 
tend to bracket making as separate from designing. 

The ad-hoc character of design at hackathons also 
resonates with practices of everyday design (Wakkary 
and Maestri, 2007) and DIY (Kuznetsov and Paulos, 
2010; Tanenbaum et al., 2013; Wang and Kaye, 
2011)�. All of these modes of design share a quality of 
resourcefulness and improvisation. Yet, importantly, 
many, if not most, of the participants in hackathons are 
experts, or at least professionals in related fields. As 
such, how they approach the work of technical 
conceptualization and development differs from 
amateurs—the improvisation and resourcefulness of 
most participants at hackathons is skilled. As such, ad-
hoc designing is perhaps closest in character to 
bricolage (Büscher et al., 2001)�. Ad-hoc design is 
characterized by the diverse activities of making and 
materialities as well as by the context of the design 
work: the tenuous and transitory commitments that 
constitute the hackathon as an event.   

HACKATHONS, PARTICIPATION IN DESIGN THINGS 
AND PROTO-PUBLICS 
The continual, rather than iterative, notion of design that 
characterizes ad-hoc design aligns with concepts like 
design-in-use and design-by-doing, and builds on the 
notion of entangled design games (Telier, 2011)�. One 
of the ways that A. Telier describe participation in 
design things is as a shift away from projects as clearly 
delineated design endeavors, and a shift toward an 
ongoing engagement with “matters-of-concern.” 
(Latour, 2004; Telier, 2011)�  

Hackathons, particularly issue-oriented hackathons, are 
another site for the participation in design things. At 
these events humans and non-humans align toward 
some matter-of-concern through technical invention. 
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Moreover, the issue takes precedence over any notion of 
a discrete project. In the described cases, consider how 
the terms of the challenge shifted over and again in 
ongoing attempts to address the goals of the challenge. 
The ad-hoc character of design at hackathons brings 
alignment to the fore—groups, ideas, and prototypes 
provisionally aligned to an issue, all contingent and 
bounded by the timeline of the event.   

One of the paradoxes of issue-oriented hackathons is 
their attempt to create alignments that are temporary, 
and thus weak, with regards to long-standing issues. 
Indeed, if we accept the partialness of this engagement 
we might consider hackathons as prototypes for more 
substantive engagements. In other words, the 
temporariness need not be problematic—we might 
consider hackathons as prototypes of publics.   

PROTO-PUBLICS  
Publics is a term drawn from the work of American 
pragmatist John Dewey (Dewey, 2012)� and refers the 
formation of groups concerned by an issue. This concept 
of publics has been used in a range of work across the 
fields of HCI and participatory design (Björgvinsson et 
al., 2010; Disalvo et al., 2012; Le Dantec, 2012; Le 
Dantec et al., 2010; Lindtner et al., 2011; Telier, 
2011)�, design studies (DiSalvo, 2009)�, cultural 
studies (Warner, 2001)� and science and technology 
studies (Marres, 2012)�. Within design, publics are a 
useful analytical frame for understanding and describing 
how and why groups form (or don't) to take action 
(Björgvinsson et al., 2010; Le Dantec, 2012; Le Dantec 
et al., 2010)�. 

Given the issue-orientation of these hackathons, one 
might be assume the events contribute to the formation 
of publics or that the events invite an extant public. We 
found that, by and large, the formation of publics does 
not occur through hackathons, at least not completely. 
Likewise, the attendees are not drawn necessarily by 
their extant involvement with an issue. Instead what we 
witnessed was the formation of prototyped publics, or 
proto-publics: contained experiments in the organization 
of people and materialities toward issues. 

For example, at the NDoCH, a group organized around 
developing basic web services for the Food and Farm 
LLC. The temporary commitment to the organization 
and its mission cohered the group more than a deep 
understanding of the issues of local food systems and a 
desire to engage those issues. Similarly, at HM, the 
FWW group organized around the surface of the issue, 
that is, through the FWW report rather than a deep 
knowledge of farm consolidation. The group focused on 
making the report clearer and so bracketed the issue. In 
both cases, the groups aligned to the aims of these 
organizations and thereby made partial contributions to 
the underlying issue. We characterize these groups as 
proto-publics, then, because they suggest constellations 
of required elements to form an operational public. As 
much as publics may be disinterested in technical 
solutions, proto-publics at these technical events point 

to potential constellations related to intervention and 
articulation. These constellations are composed of 
human and nonhuman elements as well as objects and 
processes, ranging APIs and text content to design and 
development skills to project management and WiFi. 

This development of proto-publics might be quite useful 
if intentionally pursued. Like any prototype, these proto-
publics provide insight into useful, usable, and desirable 
features of a public. Usually, this insight is directed 
toward the application or service under development, 
but this insight could also be directed to the constitution 
of the public itself. That is, if we see design as a way of 
contributing to the construction of publics (DiSalvo, 
2009)�, then issue-oriented hackathons could provide 
insight toward that goal. Specifically, these proto-
publics could provide means to to arrange and align 
different skills, capacities, interests, material resources, 
and activities toward articulating and addressing issues 
in future endeavors. Proto-publics serve as test sites to 
understand the character of participating with regards to 
a particular circumstance or issue. 

CONCLUSION 
As participatory design and innovation continues to 
expand, new sites and practices of design emerge. Often 
these share some features of what we commonly think 
of as design, and yet also have features that are 
unfamiliar, thereby challenging us to understand their 
possibilities and limitations. Interpreting and analyzing 
hackathons as ad-hoc design events expands the sites 
and practices of participatory innovation, potentially 
also broadening participation in the conceptualization 
and making of the technical systems that contribute to 
our social and civic lives. This latter goal is particularly 
true of issue-oriented hackathons. As ad-hoc design 
events, hackathons provide an opportunity to explore 
new socio-technical relations as they unfold through 
participation in design things. Specifically, we can use 
issue-oriented hackathons to examine proto-publics, or 
how various constellations of skills, capacities, interests, 
material resources, and activities work together, or do 
not, to engage an issue through processes of design.  
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ABSTRACT 

Emerging pervasive technologies such as the 

Internet of Things and Open Data will have severe 

impact on the experience, interactions and 

wellbeing of citizens in future smart cities. Local 

governments are concerned how to engage and 

embed citizens in the process of smart city 

development because without them it is difficult 

for governments and industrial technology 

providers to understand what future city is desired. 

We explore how prototyping methods can be used 

in a multi-helix approach towards a participatory 

domain in which multiple stakeholders 

collaboratively envision a desired future smart city. 

We adopted the different qualities of generative 

sessions, hackathons and design jams in our 

method of participatory prototyping for smart 

cities. Results show that participants appreciate 

this setting for exploration, experimentation, and 

making, in diverse teams with members from 

industry, government, university, and citizens. We 

will discuss issues for improvement of 

participatory prototyping to make it more robust 

for use in urban development processes. 

INTRODUCTION 
The emergence of technological developments such as 
the Internet of Things (IoT) and Open Data make 
governments and corporations dream of future smart 
cities that are safe to live in, economically prosperous, 
and full of high-tech services for their citizens. It is 
however questioned by academics, critics, and public 
organisations, to what extent these future visions 
encompass the social aspects of cities. Will they also 
become sociable smart cities? Future Internet scenarios 
show that the innovation model of creation and 
consolidation of new monopolies is stronger than that of 
open ecosystems that foster grassroots digital social 
innovation and entrepreneurship (Bria, 2014). For 
sociable smart cities that embrace both community-
driven innovation and technology-driven innovations, 
society needs to transform into a more participative 
domain where participatory innovation takes place 
(Mulder, 2014).  

In order to reach this participatory domain we explored 
how to engage a quadruple helix of stakeholders (public 
servants, entrepreneurs, educators and students, 
researchers, as well as citizens) in participatory 
prototyping in which they collaboratively envision 
desired future cities (Brodersen, Dindler, & Iversen, 
2008; Carayannis & Campbell, 2012).  
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In earlier work we argued that a multi-helix approach is 
vital for engaging city stakeholders in a shared process 
of knowledge production in smart city development (P. 
Van Waart, Mulder, & De Bont, submitted). Citizens 
insights are crucial for understanding future cities that 
are not only functional effective and efficient but also 
sociable and liveable etc. To become a sociable smart 
city that is of meaning to its citizens, a strong position 
for citizens in the design process is required to address 
people’s values (van Waart & Mulder, 2014). 
Application of pervasive technologies in a city means 
that all people will, consciously or unconsciously, 
interact with technological systems. For consumer 
markets, a close collaboration between university, 
industry and government (as described in the tripe helix 
model) might be sufficient for product or service 
innovations (Etzkowitz & Leydesdorff, 2000). People, 
as consumers, can choose services and products that 
result from those innovations, out of free choice. In 
smart cities in contrast, people are less free to choose to 
interact with pervasive technologies in the urban 
context. To legitimate and justify urban innovation 
towards smart cities, the important role of citizens (civic 
society) should be acknowledged. Carayannis and 
Campbell (2012) describe how the triple helix can be 
extended with a fourth helix to a quadruple helix that 
acknowledges the important role of the (media base and 
culture based) public or civil society. With this fourth 
helix, knowledge of culture, values and life styles, 
multi-culturalism, creativity, and media, are brought 
into the process (Figure 1.). The fourth helix represents 
and warrants the humanity aspects in the smart city 
development process in the participatory domain.  

 

 

 
Figure 1. Quadruple Helix in the Participatory Domain 

In the next section, we reflect on literature on 
participatory prototyping, generative sessions, 
hackathons and design jams to illustrate certain qualities 
of those methods and approaches that are adopted and 
altered into our approach in order to apply participatory 
prototyping as a method in the process of smart city 
development. 

RELATED WORK 

PARTICIPATORY PROTOTYPING: PROTOTYPING IN 
CO-DESIGN 
In co-design end-users are in a relative strong position, 
although it’s not common practice yet to have all 
stakeholders equally represented in the design process. 
Co-design is in keeping with business efforts for co-
creation, in which consumers are offered possibilities to 
co-create value propositions (Prahalad & Ramaswamy, 
2004). The move from user-centered to co-design is the 
change in roles and activities of the researcher, designer 
and user: the roles of researcher and designer are 
merged and the passive role of the end-user became an 
active role of the user as expert of his experiences (E. 
B.-N. Sanders & Stappers, 2008; Visser, Stappers, Van 
der Lugt, & Sanders, 2005). Sanders et al. defined co-
design as the combination of creativity of trained 
designers and people not trained in design in the design 
development process (E. B.-N. Sanders & Stappers, 
2008). They expect that design teams will become more 
diverse and will consist of professionals from many 
stakeholders in the design process, for example in the 
field of planning and architecture (E. B.-N. Sanders & 
Stappers, 2008).  

In the case of smart cities, different stakeholders share 
some mutual interests but also will have their particular 
needs and desires. In transition management literature 
on governing urban innovation processes, the role of 
creative actors is emphasised in certain phases of the 
transition process. Creative actors are expected to 
support different stakeholder groups in envisioning 
future states of urban areas through participatory 
research (Nevens, Frantzeskaki, Gorissen, & Loorbach, 
2013). From out the Multi Layer Perspective on 
transitions small scale experiments on niche level are 
important to explore and experiment with new 
technologies to envision future possibilities, as an 
influence on the socio-technical regime in which 
transitions has to take place (Geels, 2002; Geels & 
Schot, 2007). The current study is an exploration of 
possibilities to involve quadruple-helix stakeholders in 
the idea generation phase of the design process of smart 
cities. 

In participatory prototyping characteristics of 
participatory design and prototyping converge.  Binder 
et al. describe that participatory design originated in a 
critique towards a design approach that ignores the 
voice of end-users and other stakeholders (Binder, 
Brandt, & Gregory, 2008). Sanders and Stappers 
describe the importance of participatory design in the 
early fuzzy front-end phase of the design process where 
idea generation takes place and also that participation at 
the moment of decision is gaining interest (E. B.-N. 
Sanders & Stappers, 2008). The role of prototyping in 
participatory design has already been described in the 
late eighties of the last century by Scandinavian design 
researchers and was traditionally considered as ‘a 
collaborative identification of possible futures, rooted in 
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current practice but with the purpose of introducing 
change’ (Brodersen et al., 2008). In recent literature, the 
finesses of prototyping in different stages of the design 
process is well described (Gill, Sanders, & Shim, 2011). 
Especially, the importance of ‘making’ in early stages 
of the design process became more clear as an activity 
for making ‘sense of the future’ in in which storytelling, 
discussion and demonstration of use by participants is 
often more important than the artefact itself (E. B.-N. 
Sanders & Stappers, 2014). In the context of developing 
smart cities, we expected participatory prototyping to be 
an appropriate approach in which a multi-helix of 
stakeholders can be involved during idea generation 
through making of prototypes. 

PROTOTYPING IN PRACTICE 
In this section, we describe in brief the qualities of three 
types of prototyping in practice: generative sessions, 
hackathons and Design Jams (see also Table 1). 

Generative sessions 

In the field of co-design, generative sessions are used in 
contextmapping and service design projects (E.-N. 
Sanders, 2000; Visser et al., 2005). These are mentioned 
as a designer-led participatory method (E. B.-N. Sanders 
& Stappers, 2008). Actors are often designers and end-
users. The characteristics of context mapping are the 
sensitizing of participants, the in-depth understanding of 
motivations in the context of use of people and the 
making to get in conversation. In generative sessions 
however, the products made by participants are often 
not ‘possible products’ but often visualisations as 
inspiration for designers to inform their design process.  

Hackathons 

Hackathons may be seen as a type of co-design in which 
non-experts co-create a product with business owners. 
Originated in the field of software development, 
hackathons are about building working technical 
prototypes with software and data in a very short period 
of time (one or several days). Consequently, hackathons 
are technology driven, and the actors are business case 
owners seeking for business solutions or opportunities, 
and software developers. Business case owners profit 
from the intellectual resources of software developers 
and compensate them with prizes. This is a way of 
crowdsourcing (Howe, 2006). The prototypes are not 
just usable to inspire designers (as in co-design methods 
such as context mapping) but are often the first iteration 
of an application that can be developed further. The goal 
is to make a working prototype to ‘prove’ that an idea 
works: data is used or elaborated and handled by a 
software application that delivers some kind of value to 
the (imagined) end-user. Making is a core asset of 
hackathons. Software developers (coders) are the active 
participants who can make use of data provided by other 
stakeholders. They bring their own tools such as laptops 
and programming software. Hackathons are often 
organised as competitions and as networking events. In 
recent years, companies and public bodies got interested 

in (civic) hackathons as a means for gaining innovative 
concepts for business and societal issues (Briscoe & 
Mulligan, 2014; Johnson & Robinson, 2014).  

Design Jams 

Prototyping is also an important ingredient of service 
design jams. Originated as in-company meetings of 
companies, the concept is now best known from the 
field of service design, for example the Global Service 
Jam (Römer, Thallmaier, Hormes, Lawrence, & 
Habicht, 2011). A service jam brings together different 
participants as innovation community in a two or three-
days event for prototyping service innovations. Actors 
are usually service design enthusiast designers and case 
owners what make these jams design driven. Getting in 
touch with people (target group) in the real world is 
often part of the 3-day programme.  

 
Table 1. Overview of qualities of generative sessions, hackathons, and 
design jams. 

 Generative 
sessions 

Hacka-
thons 

Design 
Jams 

Gov Jams 

Duration Separate 
sessions of 
few hours 

12 – 48 
hours 

48 hours 48 hours 

Stake-
holders 

Designers 
(for client) 
and end-
users 
(client’s 
customers) 

Organisa-
tions with 
business 
case/ 
challenge, 

Software 
developers 

Organisati
ons with 
business 
case/ 
challenge, 

Designers 

Governme
nts with 
societal 
case/ 
challenge, 

Designers 

Partici-
pants 

Designers 

End-users 

Software 
developers 

Companies 

Designers 

Companies 

Designers 

Public 
servants 

Authority 
relation-
ship 

Design-led Business-
led 

Design-led Design-led 

Goal 

 

Informing 
designers 

Technical 
concepts to 
explore 
future 
innovation 

Know-
ledge 
sharing, 

Exposing 
design 
thinking to 
business  

Know-
ledge 
sharing, 

Exposing 
design 
thinking to 
govern-
ments 

Results Customer 
insight, 
context 
insights, 
Inspira-
tional 
informa-
tion 

Business 
concepts, 
Technical 
prototypes 
(artefacts) 
for future 
product 
develop-
ment  

Service 
prototypes, 
inspiratio-
nal 
informa-
tion, 
learning 
effects 

Service 
prototypes, 
inspiratio-
nal 
informa-
tion, 
learning 
effects 

 

CONSTRUCTING A METHOD FOR 
PARTICIPATORY PROTOTYPING FOR 
SMART CITIES 
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We envisioned that engaging participants from the four 
helices in a joint activity without hierarchical relations 
resembles what ideally will happen in the urban 
participatory domain: stakeholders that want to 
overcome conflicts of interests by positively negotiating 
what the desirable future state of the city should be. For 
participatory prototyping for smart cities, the following 
qualities of the different approaches and methods are 
important: 

- The insights in use context and user as expert of 
daily life experiences from generative sessions; 

- The aspect of ‘making prototypes in-a-day’ that 
enables participants to express their envisioned 
future by making functional artefact as a means 
of research through from hackathons; 

- The non-hierarchic team setting, and the 
attention for service design competencies of 
empathy, visualising, and envisioning, of design 
jams. 

 

We notice that in the various approaches mentioned 
above, one stakeholder is more leading than the other(s). 
In co-creation and co-design end-users are represented 
but the company respectively the designer is in lead of 
the process. In hackathons, software developers (coders, 
designers) are in the lead of sessions but the company is 
leading in organising and scoping the goal of the 
hackathon, and end-users are absent. Design Jams and 
Gov Jams are nowadays often organised by enthusiastic 
design professionals that invite companies of 
governments to provide practical case to work on, and 
end-users are sometimes passively involved as target 
group. 

We also notice that in generative sessions, hackathons 
and design jams there are differences in representation 
of quadruple stakeholders as active participants (Table 
2.). With regard to the quadruple helix of university, 
government, industry and citizens, we’d like to make a 
distinction within the category of industry.  Industry is 
an ambiguous term when business case owners (brand 
corporations) as well as small design agencies or 
independent designers (or coders, in case of hackathons) 
are part of the industry. We will refer to the first as 
‘companies’ and the latter as ‘design professionals’ or 
‘coders’. 

TOWARDS PARTICIPATORY PROTOTYPING FOR 
SMART CITIES 
As a result from this review of co-design methods we 
concluded that a true quadruple helix participatory 
domain approach is not common in practice. To unravel 
the possibilities and difficulties of a quadruple helix 
approach we want to find answers to the following 
questions: 

- How can we engage participants from the 
quadruple helix of stakeholders in participatory 
prototyping? 

- How can we sustain the relations between these 
participants as social fabric for future 
development? 

 
Table 2. Representation of four helices in co-design. 

 CIVIC 

 

End-
users/ 
custom-
ers/ 
citizens 

UNI-
VERSI-
TY 

Design 
resear-
chers / 
design 
students 

INDUS-
TRY 

 

Design 
professio
nals/ 
coders 

INDUS-
TRY 

 

Compa-
nies/ 
business 
owners 

GO-
VERN-
MENT 

 

Public 
ser-
vants 

Co-
creation 

x   x  

Co-
design 

x  x   

Hacka-
thons 

  x x  

Civic 
hacka-
thons 

x  x x x 

Design 
Jams 

 x x x  

Gov 
Jams 

 x x  x 

 

In design research projects in the city of Rotterdam, we 
organised several events, educational projects and labs 
with participants from quadruple helix stakeholders in 
which our approach was defined by the requirements 
mentioned below. We focussed more on the process of 
participatory prototyping than the prototypes resulting 
from that process. We wanted to apply a method in 
which the citizen’s position is strengthened as well as 
having all stakeholders collaborate in making things in a 
non-hierarchical setting. From that, the following 
requirements for an appropriate method were stated: 

- Facilitate teams consisting of participants from 
the quadruple helix; 

- Participants are of equal importance (no 
hierarchy, no leaders); 

- Participants share and understand each other’s 
needs, wishes, desires, and values (diversity); 

- Participants come to a shared understanding of a 
‘desired future smart city’ that acknowledges 
diversity amongst stakeholders; 

- A team of participants makes a concrete artefact 
(product or service concept). 

 

PARTICIPATORY PROTOTYPING EVENTS 
We organised two events as exploratory studies of 
participatory prototyping for future cities: Hackday 
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Data of the Crowds and Rotterdam Gov Jam. The 
events were held in the context of the city of Rotterdam 
in The Netherlands where early engagements of a 
quadruple helix of stakeholders in open data have put 
the release of public sector information on the local 
agenda. Moreover, applying participatory prototyping 
has led to an open data policy embraced by the local 
municipality. In both of these participatory prototyping 
events we involved the quadruple helix of stakeholders: 
student, teachers and researchers (university), public 
servants (government), (interactive) design agencies 
(companies) and citizens (society). Participants were 
divided in heterogeneous teams of about five members 
and briefed for an assignment based on real societal 
issues that occur in the city of Rotterdam. We 
encouraged the teams to make a prototype that 
expresses their shared envisioned future city based on 
mutual empathy an in-depth understanding of each 
other’s point of view and interests. 

For the hackday, April 9th 2014, we as university invited 
design companies to which the university was already 
related for curriculum purposes, internships and as 
advisory board. In the end 17 participants from 4 
companies were involved in the hackday. Public 
servants were not involved as active participants but 
three public bodies of the city of Rotterdam brought in a 
dataset to be used by participants. Students and lecturers 
of the university were internally invited to join. 14 
students took up the challenge. The event was announce 
through a website, Twitter account and a Facebook-
page, through which 2 citizens signed up for the event. 
See also table 3 for an overview of the participants per 
helix. 

 
Figure 2. Hall with participants of Hackday Data of the Crowds 2014. 

Participants were given the challenge to develop a 
‘Personal API’. Working together in teams, participants 
were given the assignment to combine on one hand data 
from a wearable or personal device which could be used 
in Rotterdam (such as Fitbit, Withings, Jawbone) with 
on the other hand (Rotterdam) Open Data, in order to 
provide potential users with an enhanced experience of 
the city. The assignment also specified that this 
exchange of personal data with open data and data from 
other users (the city’s residents and visitors), should 

focus on human needs. The hackday started at 10 AM 
and ended at 7 PM with pitching he prototypes to a jury 
of experts. A Fitbit was granted as first prize to the 
winning team, and gift coupons as second and third 
prize. 

 
Figure 2.  Event space with participants of Gov Jam 2014. 

For the  Gov Jam, lasting for 48 hours from June 3 to 5, 
one public servant was co-organiser by whom other 
public servants were engaged in scoping a societal issue 
into three cases for the jam. In that way 11 public 
servants joined the jam. Lecturers and students were 
internally invited and in the end 7 students and 3 
lecturers participated in the jam. The Jam was 
communicated via a Facebook-page and Twitter account 
through which 16 design professionals signed up for the 
jam. See also table 3 for an overview of the participants 
per helix.  
Table 3. Distribution of active participants over four helices of two 
participatory prototyping events. 

 Hackday 

Data of the Crowds 

 Gov Jam 

University 
(students/ 
lecturers) 

14 (14/0) 10 (7/3) 

Industry 17 16 

Government 0 11 

Citizens 2 0 

Total 33 37 

 

At the start, participants were invited to pitch a case 
they would like to work on, but in the end all 
participants chose to go along with the three prepared 
cases. The 48-hours programme consisted of several 
‘jams’ (design sprints) that alternate with relaxing 
energizers, lunches and dinners. In the morning of the 
second day, participants visited people from the target 
groups of their case to get some insights. These insights 
were used to inform the design process. The final 
concepts were pitched to a jury of experts in the evening 
of the second day. At the third day, teams wrapped up 
their results an upload to the Gov Jam world server.  

4 people from the organising team moderated the teams 
during the event. 

341



 

6  Participatory Innovation Conference 2015, The Hague, The Netherlands    http://sites.thehagueuniversity.com/pinc2015/home 

PARTICIPATORY PROTOTYPING LAB SMART POPUP 
During one school semester, September 2014 – 
February 2015, we established a lab, Smart Popup, in a 
neighbourhood in the city of Rotterdam, for 10 4th-year 
bachelor students who signed up for a minor course.  

 
Figure 4. The Smart Pop-up lab in a local shopping street. 

The building, a store in the local shopping street, was 
provided by the city of Rotterdam and two public 
servants were involved in the set-up of the lab. Both 
public servants were motivated by the idea that students 
might bring a creative impulse in this area of the city 
that is known for some severe societal issues (crime, 
safety, unemployment). Students were primed with 
theory on participatory design methods and coached to 
get inhabitants involved in their design of hybrid 
interactive media and technology installations that 
should support the needs and goals of people living in 
the area. Students formed several teams that worked on 
their own project. In the end, 2 citizens were involved in 
building a 3-D printer with students, 2 citizens were 
involved in daily practice in the lab, and one group of 
over 10 citizens were involved in one of the students 
projects (a sensor-based participation kit). 

FINDINGS 
We organised two events and a lab as an effort to 
engage participants from four helices to explore the 
collaboration of stakeholders in the participatory 
domain. At first sight, looking at the activities of 
participants at the two events, we conclude that 
participants from different stakeholder groups showed 
to collaborate in equality: No participant dominated by 
pushing his ideas or ideals to others. Participants 
discussed different perspectives on the issues at hand 
and collaboratively created concepts and prototypes to 
envision possible future urban interactions of people 
and technology. Especially the hackday, proved to be an 
appropriate set-up for making technically functional 
working prototypes with software and data. At the Gov 
Jam, results stayed at the level of service concepts. 

Another positive result was the sustaining relationships 
of some of the participants who met each other for the 
first time during the event. Design professionals now 

work together with design students in design project in 
practice. Here we see some social fabric growing. The 
Gov Jam also provoked Rotterdam’s city manager to 
declare on a videotaped interview that his servants 
should join creative professionals in jams like this, to 
cope with the wicked problems of urban society. 

Nevertheless, engaging public servants was hard. For 
the Gov Jam, we put in much effort and preparation 
time with public servants before the event, to have them 
join the jam. In contrast, we didn’t do that for the 
hackday, and no public servant was present as active 
participant at that event. 

With regard to participants from industry, we succeeded 
to engage designers and coders from internet and design 
agencies. For the Gov Jam design professional were 
motivated to join for networking opportunities and to 
demonstrate their (service) design (thinking) skills. For 
the hackday, industry participants mentioned the 
possibility to experiment freely without restrictions of 
paying clients with new technologies and devices, to 
explore technical and commercial opportunities. 

Engaging citizens as active participants was not an easy 
mission; only for the hackday two (technology minded) 
citizens showed up. For the Gov Jam, we contacted 
citizens belonging to the target group (unemployed 
people, people in the catering industry, and personnel 
from secondary schools) and agreed with them that the 
jam participants would consult them at a particular time 
and place. The Smart Popup Lab however was more 
successful in engaging citizens. The building was 
situated in the living context of citizens and therefore 
probably better accessible than the two events that took 
place at remote locations. Also the students encouraged 
passers-by to meet with them and to get to know people 
intentions in the neighbourhood. In the end, two citizens 
joined the student group as participant in creating 
installations with students. 

DISCUSSION 
In two events and one lab we deliberately tried to 
engage participants from a quadruple helix of 
stakeholders from the city of Rotterdam in the activity 
of participatory prototyping to envision a desirable 
smart city. Events and labs each have particular benefits 
and attract different participants from out different 
motivations. In our future work we intend to align 
events and labs (together with pilot projects, not 
mentioned in the current contribution) as a 
comprehensive palette of activities for exploring and 
experimenting with new technologies for supporting a 
participatory domain. Figure 5 illustrates how events 
and labs can be positioned in the process of urban 
transitions. 
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Figure 5. Positioning of participatory events, pilots and labs in the 
multilevel perspective of urban transitions. Source: Multi Level 
Perspective image derived from Geels (2002).  Cirkels added by 
authors. 

We perceive events as ‘incidental’ gatherings to get 
awareness amongst stakeholders and as opportunity to 
introduce new technology and concepts of future states 
of the (smart) city. We consider labs as a more 
sustainable activity at a physical location, situated in the 
area of interested of citizens who live there. 

New questions that arise from our research activities are 
to what extent we can raise frequency of events and how 
we can sustain relations and activities amongst 
participants from the quadruple helix. Not the least, we 
are seeking for improvements to warrant people’s 
culture and values in transitions of cities to future smart 
cities. 
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ABSTRACT 

In this paper I introduce Mineros, a board game 

that creates awareness around the use of mercury 

in artisanal mining communities and gives 

different scenarios for dealing with it. The 

approach was to understand the community and, 

through a game, create consciousness about their 

practice and present opportunities for the miners to 

join together and transform their practice. The 

game was made with two clear goals: first, to 

create a scenario for reflection in the mining 

community about mining practices and its social 

and environmental impact, second, to introduce the 

possibility of measuring their impact in water with 

a mercury testing device. During gameplay, 

players were transformed from independent miners 

to members of a mining community that deals 

together with mercury related issues exposing 

several conflicts that they face: Which gold 

extraction method to use? Which is the ideal way 

to mine for ore? Etc.; negotiating, sharing and 

reflecting around the dilemma to finally achieve 

the game’s goal: transform together their practice 

from a mercury based one to a social and 

ecological responsible practice that benefits the 

entire community.  

 

INTRODUCTION 
This paper exposes a design approach to an 
environmental and social dilemma around the use of 
mercury in artisanal gold extraction in Colombia. 
Artisanal practices have usually been regulated by 
people's mores and knowledge and not by laws; this 
usually creates tensions between artisanal practitioners 
and the government. Artisan miners ignore the impact 
of their extraction methods as they have done it the 
same way for years. Even if they know or ignore that 
mercury is a slow and silent killer, the available solution 
is cyanide, a substance that without the proper 
knowledge and equipment kills instantly. Artisanal 
miners keep trusting their practice, and find other 
solutions as impossible due to their lack of trust and 
knowledge, a knowledge that they are not willing to pay 
for on their own. 

The approach was to understand the community and, 
through a game, create consciousness about their 
practice and present opportunities for the miners to join 
and transform. The game was made with two clear 
goals: first, to create a scenario for reflection in the 
mining community about mining practices and its social 
and environmental impact; second, to suggest to the 
community the possibility of measuring their impact in 
water with a mercury testing device (that would be 
designed in later stages of the project).  

THE CONTEXT OF THE PROJECT 

Colombia is a country rich in water and gold. A 
situation that one may say is a contradiction in practical 
terms because usually the first one is sacrificed in order 
to get the second one. In Colombia, miners have been 
doing artisanal gold mining since pre-columbian times. 
Nowadays, mercury amalgamation is the most common 
way of extracting gold. This practice is widespread 
along the Colombian territory, but also in South 
America, Africa and Asia. It pollutes food, water, air 
and soil, being Colombia one of the most affected 
countries in the world by this cause (Cordy et al. 2011) 
The national government has implemented several 
measures to stop mercury pollution, with almost no 
impact. Many of these miners are organised in small 
cooperatives, making it hard for the government to 
make a substantial change by using law enforcement, 
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e.g. an average community of 200 miners can mobilise 
1000 people by bringing their family members, making 
it almost impossible for the government to enforce law. 
In addition to this, mines are usually situated in isolated 
rural places with low accessibility, making it hard to 
track and even harder to surveil. 

Our design project takes place in Quinchía, Risaralda, a 
municipality in the coffee triangle of Colombia. The 
town is located at 1830 meters (6000 feet) above sea 
level, 110 km (70 miles) by paved road (direction NW) 
from Pereira, capital of the department. It has an 
approximate population of 35.000 inhabitants from 
which 85.3 % declare to be able to read and write, but 
only 57.9 % completed elementary school and 20.6 % 
finished high school. The main economic activities are 
agriculture (being coffee the most common plantation), 
gold mining and commerce. The GNP per capita is very 
low: less than 2 US Dollars per day, being one of the 
poorest municipalities in the region, a factor that clearly 
increases the amount of informal miners looking for 
gold and wealth on the region. 

There are several mines at the municipality in the 
surrounding mountains. The mine where the 
participating community works is located in Miraflores. 
This mine is part of the territory claimed by a foreign 
mining company, but artisanal miners have exploited it 
for more than 30 years. The mine from Miraflores is 
underground; this means that miners have to dig on the 
rocky soil to extract ore. The use of homemade powder 
and dynamite is common when excavating because the 
selling of powder is restricted to the government and the 
semi-legal situation of the artisanal miners in the current 
legal frame does not allow them to buy certified 
explosives. In this practice there are many risks 
specially related to rock falls, being that a common 
cause of death. Artisanal miners are used to these risks 
and speak naturally about recent death related to this 
cause. 

After the ore is extracted, the miners grind the rocks 
into sand with a ball mill grinding machine and add 
mercury to it to create an amalgam that they can later 
recover while washing the sand. The resulting water 
goes back to the river contaminated with mercury. The 
amalgam is then heated evaporating mercury, releasing 
it to the air, resulting in a piece of gold. 

THE PROJECT 

So, what can design do to face this situation? What is 
the role of design in the formerly exposed scenario? 

Our project is called Río Mío (Spanish for My River) 
and its main goal is to create awareness about water 
pollution, not only in local communities, but also in 
communities that live far from the core of this 
problematic. Our initial goal with the project was to 
create a low cost mercury sensor with a platform to 
report the presence of mercury in water. But, on our 
quest for creating a report network, the real context 
started to emerge and, even if the main focus remained, 

the first approach to the conflict gave us a wide range of 
possible interventions, approaching design not as a 
“solving problems” practice but as a “setting problems” 
one (Lanzara 1983). This problem setting is, according 
to Lanzara, "essentially a transactive process, where 
different actors communicate, exchange, argue, and 
bargain their perspectives, values, and (even!) 
facts."(Lanzara 1983) Our transactive process was 
supported by social cartographies, which were used to 
generate spaces of discussion and agreement (Navarro-
Sanint 2013). During this observation and analysis 
phase, the community clearly expressed a lack of 
awareness towards the use of mercury. We understood 
the mining practices; the needs and dreams of the 
community and the infrastructure where this takes place. 
To understand that for them Mercury is a slow killer. In 
adults, it is not until several years of use that the first 
symptoms appear, mainly expressed as neurological 
disorders. In children, symptoms are not clearly related 
to mercury, as they are usually evident as learning 
disorders that can also be related to other factors. For 
miners, the existence of just one elderly with no 
symptoms becomes the rule and the proof that mercury 
is not that bad. The evil of mercury becomes then a 
matter of faith. 

On this first stage of our process, the community also 
shared their concern about the options that they have 
and expressed their lack of knowledge about other ways 
of conducting their mining practice, expressing that they 
needed external help to improve it. It is a common 
thought among miners that mercury is the most efficient 
way to get gold, ignoring and disregarding the severe 
consequences of its use. Mercury is used without any 
protection and it is thrown into water, land and air 
without taking into account the impact that it has on 
people and ecosystems. 

Apart from the issues that the community openly 
expressed, some other important factors appeared 
during this part of the project. The stability of the 
cooperative was at risk due to the low economical 
support that the miners showed towards it. Miners live 
by the week. The gold they get during one week is sold 
at the end of the week, and most of that money is 
expended during the weekend in groceries and essential 
things for the house, in case that they have a family to 
support. Few of them save money for the cooperative 
making it impossible for the cooperative to start 
community projects that would benefit all of them. 

To achieve the initial goal of reporting mercury, first, 
we had to show to the community that it was possible to 
alter their practice towards a more sustainable one. We 
had to respond to the complex scenario that the 
community showed us. Accepting that a goal of design 
is to modify practices through Things (Bjögvinsson et 
al. 2012). A pertinent question here is how can this be 
done in a context where enforcement has almost never 
worked. There are many laws that forbid the use of 
mercury, but the socio-political context of poverty and a 
violent past suggests that the transition from a severely 
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polluting community to a less polluting one is not 
through enforcement but through conflict resolution and 
participative decisions. 

The design situation that we were facing then was the 
design of the mining practice. Considering design as 
"the creation of new meaningful artifacts in respect for 
an existing practice" (Iversen & Buur 2002), the 
Mineros game appeared as our "artifact" for gold 
mining communities to reflect about their own practice. 
It is not only meant for creating awareness but also for 
giving a possible direction for the community to follow, 
allowing them to decide about the future of the 
community and explore possible futures (Brandt & 
Messeter 2004). The game is our (when I say "our" I 
refer to the design team's and the community's) Thing to 
think with. 

THE BACKGROUND 
Social innovation can be defined as the creation of 
tangible and intangible things (or Things) that are good 
for society and that enhance society's capacity to act 
(Murray et al. 2010). These social innovations can take 
shape as products or services, but they can also be 
something less tangible like principles, ideas, pieces of 
legislation, social movements, interventions, or a 
combination of them (Bjögvinsson et al. 2012). On the 
previous definition, the word "thing" can be understood 
as the object, on its most common use; but, if we refer 
to its etymology, a thing can be an assembly (from 
Germanic þing) or the subject of deliberation in an 
assembly (from old english þing). In latin languages the 
word "thing" ("cosa", "coisa" or "chose") comes from 
the latin word "causa", meaning the reason of the 
conversation. Both definitions agree that this thing is 
more than the material object and refer to all the 
immaterial dimension of the object. As Bruno Latour 
puts it, things are socio-material assemblies and 
collectives of humans and non humans (Bjögvinsson et 
al. 2012). For Bjögvinsson et al. (2012) this switch from 
designing things (objects) to designing Things (socio-
material assemblies) is the main challenge for designers 
in contemporary participation. They propose that this 
change should be achieved by using design Things for 
infrastructuring, designing potential "boundary-objects" 
that can support future design Things. With 
infrastructuring they mean creating the conditions that 
enable a proper participation of the actors involved, 
anticipating and envisioning use before actual use, in a 
sort of scenario for actors to envision future 
possibilities, on the same way that Brandt & Messeter 
(2004) design games work. Both, Brandt & Messeter 
and Bjögvinsson et al. propose games as appropriate 
design Things for participatory design. Brandt & 
Messeter recall the importance of using scenarios as 
interpretations of design situations where, based on the 
possibility of rebuilding the scenario to restructure the 
situation (Schön 1983), participants can negotiate, 
change and explore possible futures (Brandt & Messeter 
2004). Through scenarios participants have the 
possibility of envisioning not only the use before use of 

products, services, interventions, pieces of legislation, 
etc. , but also the intangible dimension of these 
creations: the practices that derive from those creations. 

Scenarios can be used as spaces for practitioners to 
reflect about their practice, allowing participants to have 
a reflective conversation with the materials of their 
situation, reproducing their practice and revealing 
processes that are otherwise tacit (Schön 1987). 

The previous definitions of Participatory Design, design 
Things and scenarios have some common elements with 
different definitions of games. According to Salen & 
Zimmerman's (2004) definition of games as systems "in 
which players engage in an artificial conflict, defined by 
rules, that results in a quantifiable outcome", we could 
argue that all games are a form of scenario. All games 
are somehow real as even the most hypothetical realities 
of games reflect underlying realities (Koster 2013), and 
all scenarios are somehow artificial, and have certain 
rules, although the quantifiable outcome is usually set 
by each participant and not by the scenario itself. Games 
would differ from scenarios as they are the result of 
premeditated series of linked challenges on a simulated 
environment (Rollings & Adams 2003), lacking of the 
openness of scenarios that allow participants to act 
freely. We could claim then, that games are constrained 
scenarios that induce players to challenge conflicts 
resulting on what Sid Meier calls "a series of 
meaningful choices" (Koster R. 2013). In other words 
we could say that games are scenarios within an 
infrastructure. This gives a special value to games when 
using them in a social innovation process, as it frames 
the scenario to the context, creating spaces for 
infrastructuring. 

Games can entertain, but games can also teach. There is 
a fine line between games that are meant to teach and 
games that are meant to entertain, as we always learn 
something through games, being more a learning scale 
of how much does the game teach us. Think about play 
as an essential part of games. For Huizinga (1955), play 
is something that all animals do, with the difference that 
play in humans is a rational action, stating that all play 
means something because there is always something "at 
play" that gives meaning to the action, suggesting a 
direct connection between play and culture and defining 
humans as homo-ludens. We could define games as 
layers on top of play, that provide players with 
possibilities to "use imagination, fantasy, inspiration, 
social skills, or other more free-form types of 
interaction to achieve objectives" (Fullerton 2014) and 
to face challenges. Play is an essential way of learning. 
Through play, we learn for example to talk, to trust, to 
recognise our limits; therefore, as we cannot disconnect 
games from play, through games we learn. 

Considering the previously mentioned learning scale, 
we find Serious Games on one side of the scale, as 
games that have teaching as their primary goal. When 
referring to serious games, Tom Sloper expresses that 
"[g]ames have power. Games have the power to teach, 
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to train, to educate. Games have the power to bring 
people together-young, old, and in between. Games 
have the power to reveal and build character. Games 
have the power to retain and promote health. Games 
have the power to heal." (Michael & Chen 2005)   All 
this happens through a series of interactions between 
players that are defined by the players roles, 
perspectives, concerns, and interest in a scenario that is 
built as a common place for conflict negotiation 
(Bjögvinsson, Ehn & Hillgren 2012) According to 
Fullerton (2014), games can have one of 7 different 
interaction patterns of players, meaning the structure of 
interaction between the participants and the game 
system can take several forms: (1) Single player versus 
game, (2) multiple independent players versus game, (3) 
player versus player, (4) unilateral competition, many 
players vs one player, (5) multilateral competition, 
where 3 or more player compete against each-other, (6) 
cooperative play, where all the players compete against 
the game system, and (7) team competition, one team 
against another. These patterns are defined according to 
the interaction where the main conflict arrises, as all 
games have inherit conflicts in their gameplay that 
players have to challenge to achieve a specific goal. In 
Fullerton words, "[g]ames challenge players to 
accomplish their objectives while following rules and 
procedures that make it difficult to do so" (Fullerton 
2014). Those difficulties can come either from the 
game, another player or from both. 

Consequently, we recognise the value of games as tools 
for modelling design scenarios, for exploring design in 
real life and for improving current design practices with 
the active participation of actors. 

THE GAME 

To achieve a fast and easy reflection of the players 
towards their practice we decided that the aesthetics 
(Hunicke, LeBlanc & Zubek 2004) of the game should 
be as close to reality as possible, as the game is intended 
to be played by real miners. Miners should feel that they 
are mining, otherwise the connection to their practice 
would be hard and the reflection would be even harder 
to achieve. Therefore, we decided to create the game as 
a direct analogy of mining, and to use metaphors to 
simplify some of the activities. 

When starting to design the game, the first formal 
decision was which kind of game we were going to 
make. Our observation suggested that the underlying 
conflict was between the miners and their knowledge 
and organisation. This made us think about a 
collaborative game, where all the players had to 
challenge the game system. Although the game do 
follows the pattern of a cooperative game, it is not made 
explicit during the setting of the game. The other 
patterns of game are also open for the players to decide 
how do they want to face the challenge, allowing them 
to reflect on their organisation as a team. The winning 
conditions are set so the easiest way of facing the 
challenge is to use the collaborative game pattern. 

Then we defined the structure of their practice. During 
the observation phase we identified 3 phases: (1) 
extracting ore, (2) milling the ore to get the gold and (3) 
selling the gold. Some of the miners have these 3 phases 
clearly defined during a week time, others do it daily, 
depending on the amount of material they gather. 

Thus, the initial prototype of the game had 3 parts, each 
one of them for a different phase of the production 
cycle, although, only the second phase, when the 
mercury is actually used, could be modified by players 
during gameplay. This was a good way to make the 
miners feel that they were capable to change mercury 
use, but we realised that the intention of the game 
should not be only to persuade them to change mercury 
for something different. If we wanted them to really 
reflect about their practice we needed to include some 
more elements that would make them take more 
decisions and experience how they could achieve a 
holistic change. Some other factors were then taken into 
account and added to the variables of the game, creating 
a board that could be modified in several ways: the 
possibility to improve their extraction activities, their 
safety, to switch technologies, to be more 
environmentally and socially responsible and to value 
cooperative work. 

 
Figure 1: Game board. 

What we now call the final game (Figure 1) is based on 
the previously exposed production cycle with 3 phases. 
It is a board game with 42 cells divided in 3 sections, 
each section composed by 14 cells. During gameplay 
the initial setting can be modified with 5 tiles that can 
be bought reducing the total amount of cells to 21, half 
of its initial amount, suggesting a more efficient 
production cycle. This allows players to explore 
different possibilities and opens a space for discussion 
and reflection among the players. 

Before starting the game, each player (a minimum of 4 
and a maximum of 6 players) chooses a game-piece and 
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receives 10 health points, 70 mining credits (in the form 
of paper bills) and a personal board that he has to 
complete to claim that he has completed all the steps to 
extract gold. Gameplay respects turn taking rules. Each 
player has his own turn. On each turn the player can 
throw the die, move and make a decision depending on 
the cell were he stands. Players can acquire knowledge 
anytime during their turn. The available knowledge is: 
retorts, gold cyanidation, the gravimetric method, 
drilling and blasting, occupational safety, mercury 
measurement, agro-mining and cooperation. All this 
knowledge has a different value and each one is 
represented by a tile that modifies the board, according 
to what it represents, e.g. mercury measurement 
increases the amount of clean water that can be 
collected and allows the player to earn health points on 
selected cells. 

 
Figure 2: Surprise Cards 

The first section of the cycle is the acquirement of the 
required products for gold extraction. At the start of the 
game the only product available is mercury. Each player 
has to decide whether he wants to buy or not a certain 
amount of mercury that is indicated on the player's 
current cell. This mercury is received as tokens marked 
with an icon allusive to mercury. Some other products 
can be acquired later on after one of the player buys a 
knowledge that makes it possible, e.g. acquiring the 
gravimetric method knowledge allows players to buy 
gravimetric tokens that can be replaced by mercury 
tokens when extracting gold. The second section of the 
cycle is ore extraction; getting loads of ore. In this part 
of the game players get an amount of ore according to 
the amount of health points that they have, relating 
health with the capacity of working and extracting gold. 
Each load is received as a token marked with an icon 
allusive to ore. The third section is getting the gold from 
the ore. On this section water is essential. Each player 
receives the amount of water indicated on the player's 
current cell. The player randomly takes this water from 
a bag. Water tokens can represent safe water or polluted 
water. The player loses one health point for each token 
that indicates that the water is polluted, relating health 
with polluted water. During gameplay, players can also 
win or loose health points and money with the Surprise 
Cards (figure 2). These cards have events like visiting 
the hospital or paying taxes, among others. When each 
player reaches the end of the cycle, he can sell his 
production if he has filled his personal board. Only 
when this personal board is completed the player can 

claim that he has extracted gold and then he exchanges 
the filled board for some mining credits. 

Players have to achieve 2 goals to finish the game. First, 
they all have to extract gold without using mercury; by 
setting this goal we give an explicit direction to the 
practice modification that the legal frame requires. 
Second, they have to acquire the cooperation tile that 
goes in the middle of the board; this is the 
demonstration that they are able to transform their 
practice, as this is a transformation that is expected to 
happen outside the game, when they have to decide to 
face the game differently. This is the goal that will make 
them work together towards achieving a communal goal 
and will transform the interaction structure into a 
collaborative one. 

The game defines a uniform role for players: they are all 
miners, leaving the possibility for each player to choose 
his own role. This allowed players to interact just as 
they do it on the mine. 

THE OUTCOME 

The community was located far from us and it took us 
some time to reach them, as a result, we did several tests 
with students and colleagues before making the trip and 
taking it to the community of miners. During those tests 
the dynamic was refined and the game proved to be 
entertaining but the main objective could not be proved, 
as there were no miners playing the game, therefore 
there was no practitioner that could reflect on their 
practice and that could use it as a scenario of their own 
reality. 

 
Figure 3: Gameplay 

Later, the game was played with real miners from the 
same community that participated during the entire 
process (figure 3). 6 players and 5 observers 
participated in a session that lasted about 2 hours. We 
will refer to them as Facilitator (F), Miner 1 (M1), 
Miner 2 (M2), Miner 3 (M3), Miner 4 (M4), Miner 5 
(M5), Miner 6 (M6), Observer 1 (O1), Observer 2 (O2), 
Observer 3 (O3), Observer 4 (O4), and Observer 5 (O5) 
(Figure 4). Some of the observers were also miners. 
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Figure 4: Position of the participants during gameplay. 

COMMON LANGUAGE AND KNOWLEDGE 
On the first round of the game, one of the players 
expresses some differences between a term used in the 
game and their own term for that, referring to mercury 
as quicksilver but immediately clearing it out using the 
former term. The game served as a way to set a common 
language between the parts, as later all the participants 
were using the terms suggested by the game (transcript 
1). 

M1 : "Two of quicksilver. Two of that thing you call 
mercury." 

Transcript 1: Setting a common language. 

F: "You can buy mercury or a retort." 
M5: "The retort" 
M4: "Come on that you are good for the retort" 
M1: "Give me the retort" 
F : "OK". 
After receiving the retort tile and placing it on the board: 
M1: "Look guys , this is how you are supposed to play this. 
Why didn't you buy the retort?" 
M5: "I told Polo [M4] to buy it." 
M1: "And I bought that to leave it there!" When realising 
that the tile modifies the common board. 
[...] 
M1 receives a booklet with information about how to build 
a retort. 
M1: "So I take this with me! This is good!" 
[...] 
M1: "I can take this with me, can I?" 
M2: "The retort?" 
M1: "This knowledge is more valuable than everything else 
you are buying there." 
 

Transcript 2: The importance of knowledge. 

During this session we proved that miners did suffer 
from a lack of knowledge about different ways of 
changing their practice. They were eager to buy 
knowledge, not for succeeding in the game, but for 
learning in real life. Every time that a player bought a 
knowledge in the game, he received a tile to modify the 
board, but he also received from the facilitator a booklet 
with the required information to implement that 

knowledge in real life. This booklet was referred by one 
of the players [M1] as being more valuable than 
anything else in the game. At the end of the game, the 
same player distributes the previously acquired 
knowledge booklets to the other players (transcript 2). 

UNDERSTANDING THE ANALOGY 
The game was also well understood as an analogy of the 
mine and was understood by the participants as a 
representation of their practice. At one point, players 
wanted to explore the possibility of buying and selling 
game resources between them. When they asked if they 
could, one of the observers immediately assumed that 
they did, by stating that they are at the mines (in the 
game) and therefore they can behave just like they do 
there. This shows that the relation between the scenario 
and the reality was understood by, at least, one of the 
participants and then by the rest of the players 
(transcript 3). 

M1: "Old guy, sell me those, you already have it." Pointing 
at the recently acquired ore tokens with his mouth. 
M5: "Give him fifty thousand there." 
M1: "You have it already. Sell me those, that ore" 
O1: "You will get money." Talking to M6 
M1: "You will get money." Talking to M6 
M1: "You have ten, yes you can get money." Talking to 
M6 
M1: "Can we do this?" Asking to the facilitator. 
O1: "It's business and we are at the mines." Assuming that 
they are allowed. 
M1 : "Yes, we are at the mines." Affirming that they are 
allowed. 
After giving M6 the money. 
M1 : "Give them to me, it's a cycle that I can save." 
M1 : "Guys this is what people call game strategy." 

Transcript 3: Confirming the analogy. 

A SPACE FOR DISCUSSION 
The game did work as a space for discussion about their 
practice, involving not only players, but also involving 
observers, who participated actively on the discussions 
in every decision they had to make. When deciding 
whether to buy or sell their production 6 participants 
intervened on the discussion: F, M1, M2, M5, M6 and 
O4; each one of them giving his point of view about the 
situation (transcript 4). Also, participating in other 
players’ decisions, despite the competitive approach that 
M1 was showing during gameplay (transcript 5). 

One of the observers even saw it as a space for 
reflection. This observer clearly stated that it was useful 
for seeing how one "works the mine", clearly expressing 
a reflection about his practice (transcript 6), and another 
one even recognised the value of collective work when 
reflecting on what happened during the game, but 
relating it to real life (transcript 7). 
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During M2's turn: 
F: "Do you want to extract some ore?" 
M2: "With all the ore I already have!" 
F: "How much health do you have?" 
M6: "No, [M2] has too much there!" 
M1: "Hey! Sell it to me!" 
O4: "Buy it yourself. You can buy his load." Talking about 
the ore. 
M5: "No! And what if he has bad luck?" 
M1: "No, not load because he already has." 
O4: "He has money..." 
M1: "No. But he needs water." 
M1: "But don't you see that no one has water". 
M6: "No one has water." 
M1: "Water is the most scarce thing in this game." 

Transcript 4: A space for discussion. 

During M6's turn: 
M1 : "You see! You have all you need to mill, you have 
mercury, you have ore..." 
O1 : "You have mercury, ore and health!" 
 
During M2's turn: 
M1: "Will you buy mercury? No." Suggesting that he 
shouldn't buy more. 
M2: "No, I won't buy more." 

Transcript 5: Participating in decisions. 

O1: "You can see how you work the mine. If you work it 
well or not." 

Transcript 6: Reflecting on his practice. 

M4: "So now one knows that it's better as a group." 
Transcript 7: Referring to their real life practice. 

TRANSFORMING THE SCENARIO 
During gameplay, players had the chance to transform 
one scenario to another. 

On the first scenario, players assumed two different 
interaction patterns: 

1. The game as a multilateral competition where all 
players compete with each other and to accumulate 
money seems to be the ultimate goal (transcript 8). 

After M6 receives 5 tokens of water: 
M1: "Damn! This old guy is going to beat us!" 
O1: "He has everything." 
M4: "He has money, he has..." 
M6: "I have money, I have health, I have ore, I have 
water,..." 
M5: "You have mercury." 
M6: "I have mercury." 

Transcript 8: Multilateral competition. 

2. The game as individual players against the game. 
Players focused on beating the game system through the 
acquisition of personal resources, even if they did not 
make it explicit. 

This transformation was interesting as it started as an 
exchange of products provoked by the evidence that, in 
order for them to extract gold, they had to gather a 
certain amount of resources. Those resources have to be 
collected on each player’s personal board, making 
visible what they had and what they missed. As these 
boards were available for other players to see, they all 
started to compare and to explore exchange 
opportunities. This dynamic resulted on an open market 
that benefited all the players, who started to make 
businesses under the table exchanging tokens especially 
while it was not their turn. On this market even health 
was negotiated by players who had money but no 
health, exchanging it with players with no money but 
with health (transcript 9). 

M4 gives 2 health point tokens to M3. 
M4: "Here I have a lung for you." 
M3: "Give me 5, give me 5." 
M4: "You told me that it was 2." 
M3: "5, for 50." 

Transcript 9: Negotiating health. 

FROM COMPETITION TO COLLABORATION 
During gameplay players transformed their behaviour 
even while maintaining their roles. Some of them 
apparently understood the intention of the game since 
the beginning or simple behaved like they are used to 
behave in real life, being collaborative when needed. 
But, one of the players had as his main goal to win the 
game on his own and it took him some time to 
understand that the game suggested a shared victory 
(transcript 10). 

After M1 received 50 mining credits as a surprise gift 
because he sold his farm crops: 
M1 : "Look Polo [M4]." Showing off his money to M4. 
M4 : "But we are just beginning suddenly I can have more 
money than you." 
 
F: "Why do you want them to die?" 
M1: "So we are less! No?" 

Transcript 10: Expressing competition. 

It was noticeable that he (M1) passed gradually from 
being the most competitive player to being the 
facilitator and the manager of the collaborative process 
(transcript 11). Later, players started to collaborate with 
communal goals that they stated through discussion, and 
began to request good results from other players 
(transcript 12). 

At the end, all the money was on the table and belonged 
to everyone. Each personal board became a shared 
board and the goal was to fill this board together 
(transcript 13). Players referred to each other as "we" 
and express a shared happiness when achieving 
communal goals (transcript 14). 

At the end of the game, all the players celebrated 
together, contrasting with the initial desire of beating 
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others that was expressed at the beginning of the game 
session. 

M1: "Someone collaborate with 150." Refering to mining 
credits. 
M6: "I have 120" 
M3 gives 30 to M1 
M3: "And 120..." 
M1: "150, here it is" 
M1: "Drilling and blasting to see if we can win this thing!" 
F : "It costs 300" 
O5: "You are short by 10" 
F : "You are short by 10. Who gives 10?" 
M2 gives 10 without hesitating. 

Transcript 11: Managing the collaborative process. 

M5: "What are we doing?" 
M1: "We are starting a company here!" 
M2: "Yes. We have to join..." 
 
During M4's turn: 
F: "There are drilling and blasting or occupational safety" 
M6: "Gus, buy occupational safety" 
M5: "Drilling and blasting" 
[...] 
M6: "Oh no! And what we need is health." 

Transcript 12: Setting a collaborative practice. 

M3: "Agro-mining" Suggesting that we wants to buy that 
knowledge. 
M2: "Ah! We almost fill it!" Suggesting that they almost 
acquire all the knowledges. 

Transcript 13: Communal achievements. 

M1: "350! No! we are still short on money!" 
M1: "we won this!" 

Transcript 14: Talking about “we”. 

CONCLUSION 
During this process we discovered many things. We 
understood the capacity of games to build a common 
language for discussions and the power of games as 
analogies of real life, when they are close enough to 
reality to be understood by the participants. We proved 
that games work as infrastructures for scenarios, 
allowing the participants to modify those scenarios in 
participatory sessions. That games are indeed good 
spaces for participating and discussing about the 
intangible dimensions of design creations and practices. 

On the other hand, the miners discovered that they can 
work together for the sake of the community, that there 
are other ways to extract gold, and that their practice is 
not static and can be modified. 

Even if some more exploration is needed around this 
topic, now its time to take advantage of the replicability 
of board games, that will allows us to bring it to each 
gold mining community to start transforming practices 
through reflection. 
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ABSTRACT 

Rural craftspeople are currently struggling to gain 

market because of the tight competition with 

modern craft industries. Although craftspeople 

have outstanding skills in treating materials, their 

limitations in producing innovative craft product 

resulted in the difficulties in gaining market. There 

were some top-down approach assistances for rural 

craftspeople, such as design assistance by putting 

designers as leaders for craftspeople. Designers 

usually asked craftspeople to follow designers' 

plan. Although this is often successful, it overlooks 

craftspeople’s capacity to reveal their uniqueness 

as a starting point in producing innovative craft 

products. Concerning this fact, this research 

proposed participatory innovation approach to help 

craftspeople's revealing their unique characteristics 

as an inspiration to produce innovative products 

using a bottom-up approach by placing designer to 

follow craftspeople's concept. Furthermore, this 

research suggests that innovation in the rural crafts 

industry does not only relate to economic value but 

also social value. 

 

INTRODUCTION 
This paper sees that participatory innovation is a 
promising approach to be applied in fostering 
innovation of the rural craft industry in developing 
countries. However, participatory innovation approach 
proposed by Buur and Matthews (2008) is originated in 
the context of a utilitarian-based project in 
manufacturing company in a developed country.  

A significant difference between those two contexts 
raised a question of what kind of adjustment is needed 
to apply participatory innovation for rural craft 
industry? And how the collaboration activities should be 
done to develop a non-utilitarian based product? 

PARTICIPATORY INNOVATION 
FRAMEWORK  
This section explains the potential of participatory 
innovation framework in fostering innovation of rural 
craft industries. 

THE CONCEPT OF PARTICIPATORY INNOVATION 
The concept of participatory innovation is integrating 
participatory design and design anthropology towards a 
market orientation (Buur and Matthews 2008). An 
anthropological approach will be valuable in providing 
a comprehensive understanding of users and context of 
use. Furthermore, the participatory design approach 
enables collaboration among stakeholders in the project 
to produce novel ideas of a product. Last, in order to 
gain commercial success towards a market, the 
adaptation of lead-user approach can be applied.  

Participatory innovation project in Buur and Matthews 
(2008) was applied to manufacturing company aimed at 
developing a novel product for controlling a waste-
water treatment process.  

This paper sees that participatory innovation is also a 
promising approach to be applied in the context of the 
rural craft industry in developing countries. However, 
the context of the origin of participatory innovation 
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concept in a manufacturing company in a developed 
country is different from that of the rural craft industry 
in a developing country that produces jewellery or 
decorative products. There were significant differences 
between the manufacturing company and the rural craft 
context according to its purpose of innovation. 

DESIGN CHALLENGES FOR RURAL ENTERPRISE 
Crabtree and Chamberlain (2014) reported that scaling 
up was not necessarily a value for micro rural 
entrepreneurs. In their study, some rural entrepreneurs 
were "making money enough to live on". Similarly, 
Fillis (2002) found that there were some types of 
craftspeople like a "lifestyler" (who is not interested in 
expanding craft business), the idealist (who works as an 
artist and not interested in marketing or expanding 
business), the entrepreneur (who is keen to take a risk to 
expand business) and the late developer (who is an 
opportunist or follower in the business). 

The different interest and passion among 
microentrepreneurs influence their enthusiasm in 
scaling up their business. In this case, business or 
economic profit is not necessarily their ultimate goal as 
long as they can enjoy their life. Consequently, 
providing assistance to accelerate business growth will 
not necessarily effective, unless if fit the passion and 
interest of these entrepreneurs. 

THE DIFFERENT PURPOSE OF PRODUCT MAKING 
Risatti (2007 p.245) distinguished the purpose of man-
made things into applied physical function and visual 
communicative function (Figure 1). Tools, machines 
and equipment are examples of products (with 
functional means) to ease human to produce other 
product such as containers, covers and supports. These 
last three objects are not intended to make other product 
(products with functional ends).On the opposite side, 
there are painting, sculpture and commercial arts to 
communicate concepts visually, rather than to ease 
human's work physically. In the middle of the diagram, 
there are products for adornment or decoration, such as 
jewellery, tattooing and stained glass.  

 
Figure 1: The diagram of man-made things purpose (Risatti, 2007 
p.245). 

Products for the purpose of adornment or decoration are 
made to fulfil hedonic value while products with the 
purpose of functional means are made to fulfil utilitarian 
value. 

Definition of "utilitarian" according to Macmillan and 
Oxford Dictionaries is "designed to be useful rather than 
attractive". This definition is in line with the "utilitarian 
benefit" explained by Chitturi et.al (2008). Utilitarian 
value related to the functional, instrumental and 
practical benefit, while hedonic value refers to aesthetic, 
experiential and enjoyment related benefit (Chitturi, 
et.al 2008). 

The purpose of participatory innovation in a 
manufacturing industry, such as proposed by Buur and 
Matthews (2008), is to enhance utilitarian value 
(practical benefit/functional means) of products. On the 
other hand, the purpose of participatory innovation in a 
rural craft industry is to enhance the hedonic value of 
products. 

A hedonic value of craft with adornment / decorative 
purpose can be gained by many ways, not necessarily 
depends on user's or customer's need. A hedonic value 
is not necessarily needed, but it is desired. 

There are two innovation strategies to develop hedonic-
based products, either using market-driven innovation 
or identity-driven innovation (Zulaikha & Brereton 
2011). A producer will act as a follower (of its 
competitors) in the market if he applies market-driven 
innovation strategy. This strategy depends heavily on 
fluctuating market demands, based on prices and 
updated products in the market with large quantities 
through extensive distribution chains.  

The other innovation strategy is an identity-driven 
strategy. This strategy depends mainly on the designers 
and stylistic or aesthetical identities. Key success factors 
for this strategy are the strong identity (authenticity) and 
limited high-quality products, which can serve high 
margin benefits for producers. In this strategy, the 
producer does not necessarily follow the popular trends 
to fulfil customer's desires. 

THE CASE STUDY 
The case study of this research is glass bead craft 
industry located in Jombang Regency, East Java, 
Indonesia. Craftspeople treated waste glass into beads 
using simple technology, consisted of a self-modified 
stove for melting waste glass, shaping melting glass into 
glass sticks and forming glass stick into a bead. All 
works of shaping beads were done on fire (Figure 2).  

This industry reached its peak in 2000s, when there 
were a thousand of villagers worked in the glass bead 
craft industry.  Craftspeople's outstanding skills in 
treating glass into various forms and patterns of beads 
(Figure 3) caused this industry easily recognized by 
traders in Indonesia and overseas. Craftspeople got 
orders from Kalimantan (Borneo), Bali, Italy, Japan, 
Australia, England, US and many more.  
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Figure 2: A craft person was turning a glass stick into a bead. 

However, the industry was shrinking rapidly. Only a 
decade after its peak, orders were decreased 
significantly; causing many craftspeople faced 
difficulties on surviving their business. By early 2010, 
there were only a hundred craftspeople still running the 
industry while the others were looking for other jobs. 

 
Figure 3: Samples of Beads made by The Craftspeople. 

DIFFICULTIES 
The global economic crisis in 2007-2008, the passing 
trend of beads as interior ornaments or jewellery, the 
coming of cheaper imported beads, as well as 
craftspeople's limitations in developing design and 
managing business led to the decreasing numbers of 
craft industries. Craftspeople got difficulties not only in 
getting foreign but also local market. Local buyers 
preferred to buy machine-made imported beads than 
hand-made beads because they were cheaper, consistent 
in size and shape and even had a better appearance (i.e. 
sparkling bead) than the local hand-made beads. Local 
beads were expensive because of the rising price of 
material and craftworker's salaries.  

Internally, the limited capability of human resources and 
tools, availability of material, and lower bargaining 
position in relation to the trader, designer and buyer 
worsened the situation. There was internal conflict 
among the craftspeople because of price competition, 
copying issue, headhunting craft-workers and social 
jealousy, which contributed to the complicated situation 
for the rural craft business development (Zulaikha, 2014 
p.98-104). In addition, the craftspeople were in a 
weaker bargaining position in relation to both the 
traders and designers.  

CRAFTSPEOPLE'S POSITION TO TRADERS 
Craftspeople tended to approach the same trader of their 
fellow craftspeople. This situation caused the bargaining 
position of craftspeople to become lower to traders, as a 
trader had an option to choose the lowest price offered 
by some craftspeople. A few craftspeople were managed 

to find new traders through online trading, but that line 
of business had also decreased.  

The weak bargaining position of the craftspeople was 
related not only to pricing, but also to the highlighting 
of their existence. The identity of the makers was 
mostly unrevealed or even hidden. Mentioning the 
maker's name did not necessarily contribute to 
increasing product's value considering that craftspeople 
produced copied product (instead of the original 
product). Therefore, the story or design concept behind 
a bead is more important than the making process. For 
craftspeople, this anonymity was not an important issue 
as long as they got payment for their work.  

CRAFTSPEOPLE'S POSITION TO DESIGNERS 
As mentioned above, craftspeople copied popular 
products in the market. Design diversification was 
rarely developed. It is understandable considering that 
craftspeople had limited educational background, as 
well as design capabilities. Sources of design were 
gained from bead catalogues, magazine or other media. 
Besides, some craftspeople intentionally overproduced 
particular design ordered by a designer or trader, then 
bring them to market by themselves. 

This situation led to market saturation.  Because there 
were too many similar products in the market, it caused 
bead price to fall.  

The coming of a designer to this industry is important 
for the reason that such collaboration between a 
designer and craftspeople will increase design 
capabilities of craftspeople to diversify products. 
Nevertheless, a direct relationship between craftspeople 
and designers in the industry was rare. Jewellery 
designers usually asked craftspeople to make products 
based on designers' idea. Collaboration between 
designer and craftspeople usually meant that the 
designer was the decision-maker for the designs and 
was, therefore, the author of the products. The 
craftspeople acted as manufacturers to serve the 
designer’s decisions. The potency of the local 
craftspeople was exploited according to the designer’s 
self-desire.  

The designers also had a strong bargaining position and 
had more choices among the craftspeople and could 
select a craftsman to work with, according to designer's 
preference. Nevertheless, a designer selected 
craftspeople more carefully than a trader. To 
summarize, consumers recognised the designer or 
trader, but not the maker. 

ASSISTANCE PROGRAM FOR CRAFTSPEOPLE 
Despite those difficulties, there were opportunities to 
develop the industry. The glass-bead-making skills of 
the craftspeople were excellent, even exceptional and 
rare. The local government also paid attention to the 
industry by allocating annual funding in the form of 
assistance programs, such as providing information and 
support to join national, regional or international 
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exhibitions, providing website for online marketing, 
providing outlets, providing short-term trainings about 
design and management.  

Short-term design training sessions were organised by 
the local government or local institutions, lasting from 
one to three days. The aim of the training was to 
diversify products.The trainers taught the craftspeople 
to imitate the trainer’s samples, such as a bead bag or 
different types of accessories made from beads, step-by-
step so that the craftspeople could follow the trainer’s 
technique. By the end of the training, the craftspeople 
had gained insight into new techniques of assembling 
beads. 

Despite new insight gained by the craftspeople after 
training, this program revealed some weaknesses. 
Firstly, trainers were usually outsiders who had never 
come to the site prior to the training. A trainer did not 
necessarily know the capacity or interest of each craft 
person who attended training. A lack of compatibility 
between the craftspeople’s interest and the training topic 
resulted in the participant not learning the lessons from 
the training effectively. Secondly, training frequently 
raised a problem of inclusiveness in the community, 
because a few people who had a close relationship with 
the informant of a program (usually association 
caretakers) joined the training.  

No attention was paid in those top-down training 
sessions to each craftsperson’s individual 
characteristics. Innovation was also set aside because 
the craftspeople imitated the trainer’s product, which 
could be easily found in the market.  

METHOD: THE PARTICIPATORY 
INNOVATION APPROACH IN THE RURAL 
CRAFT INDUSTRY 
The aim of this study is to develop a bottom-up model 
of a collaborative design project between craftspeople 
and designers. It explores how rural craftspeople can 
develop their craft design skill by involving the 
craftspeople fully in the decision-making processes, 
ranging from generating ideas to prototyping, rather 
than just at the end design process (as the maker). This 
study is grounded in their local context, respects 
craftspeople's skills, allows them to exercise self-
determination, and respects the unique potential of each 
participant. 

The study was conducted in two field studies. The first 
was done in 2011 and the second in 2012. The first 
study focused on understanding the context using 
anthropological approach, participatory approach and 
the attempt to create business opportunity following 
results of in the co-prototyping process. This fieldwork 
involved six craftspeople, who participated because they 
were invited by the head of the craftspeople's 
association in the area.  

The second fieldwork focused on creating a change in a 
broader scope in the community. After the first study, 

the researcher found that there was a tendency of 
grouping in the community because of some reasons, 
such as family relation, similarity of political view, 
neighbourhood. In each group, there were patrons (were 
called as community leaders) who were respected by the 
craftspeople. The head of the glass bead craftspeople's 
association was one of the community leaders, and he 
had the tendency of worked only with craftspeople in 
his group. It means that there were other community 
leaders who must be invited as well to enable the 
broader impact of this project. This second fieldwork 
aimed at seeking opportunities to enhance the industry 
in terms of social innovation. The researcher realized 
that there was a potential social conflict in the 
community because of the business difficulties.  

ANTHROPOLOGICAL APPROACH 
The research began with a contextual inquiry through 
interviews and observations in craftspeople's lives.The 
researcher lived in the site for a month and participated 
in the daily life of the craftspeople. Interviews were 
conducted with 17 craftspeople in the community 
consisting of craft-owners, craft-workers, material 
suppliers, bead store owners and an influential outsider. 
It was a semi-structured interview, took place in each 
craftsman's house. The researcher asked about current 
glass bead business situation, including the difficulties 
and possibilities to enhance the industry. Nevertheless, 
only 6 craftspeople continued to collaborate with 
designers in the participatory design session.  

PARTICIPATORY DESIGN APPROACH 
The participatory design project aims at understanding 
craftspeople’s attitude towards craft business and 
finding ways to pursue innovation by developing new 
craft design while increasing the self-determination of 
the craftspeople. In this stage, the researcher facilitated 
craftspeople to collaborate with 4 design students, and 2 
professional designers to develop new innovative craft 
products. 

The participatory design project involved 6 
craftspeople, 2 professional designers and 4 design 
students in design collaboration that started from 
generating ideas and progressed through to producing 
prototypes.  

The participatory design session was done in groups and 
individually. Despite the benefits of working with a 
group such as sharing ideas or knowledge among the 
group members, not all of the craftspeople revealed 
their design potency. The free rider problem was found 
in a form of absence or passive contribution. A 
reluctance to share ideas because of different interests 
was also identified as an obstacle to working into a 
group.The syndrome of dominance in group work was 
also found. The suggestion of the head of the 
association was easily agreed with by others.  

Based on the reflection, the researcher offered the 
craftspeople the option to work individually rather than 
collectively in a group. Each craftsman collaborated 
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with 2 design students. The individual design 
experiment consisted of four main steps: initial 
prototyping, design selection, design evaluation, and 
design refinement. 

Unlike the previous training program between the 
craftspeople and designers, in this collaboration the 
craftspeople took the decisions of the design concept. 
The design students mainly assisted the craftspeople in 
providing design ideas and visualising the design ideas, 
rather than directing the final design.  

An example of the collaboration was between MK and 
design students. MK was among rare craftspeople in the 
area, who had an ability to make a big bead. Making a 
big bead is difficult because it needs long hours of 
treating bead with fire continuously. The process must 
be done carefully. Otherwise, the bead will crack easily. 
The bigger the bead is, the easier to crack.  

At first, MK and design students saw any possibilities to 
create a big size bead. Later, MK decided to make a pen 
holder with a pattern on it. He made it three hours with 
fire continuously in his workshop. Design students did 
not involve much in this making process. 

 
Figure 4: Big bead made by MK. They were first intended to be pen 
holders. 

TOWARDS A MARKET ORIENTATION 
The intervention of professional designers was needed 
to enhance the marketability of design based on 
identity-driven innovation strategy. Nevertheless, such 
ability needed much experience. Therefore, in this case, 
the design students were supported by the professional 
designers. 

The involvement of professional designers in the 
collaboration was minimal, only by giving feedback 
during a day of the evaluation session. Despite the 
minimum involvement of the professional designers, 
their views of the products’ marketability increased the 
quality of the design.  

For example, in the case of a pen holder made by MK, 
the professional designer saw that the pattern was 
attractive and highly potential to be a success in the 
market. However, the proportion and ergonomics of the 
product was poor to be a pen holder. Besides, 
considering the difficult making process, the cost 
production must be very high. Therefore, the 
professional designer suggested to making an exclusive 

interior element, such as a candleholder, instead of a 
pen holder.  

 
Figure 5: A professional designer discussed possibilities of enhancing 
design of the bead 

 
Figure 6: Candleholders as results of co-prototyping process 

By the end of the project, there were product 
diversifications. Previously, waste glass bead was made 
into accessories, but in this project waste glass was 
treated became various products such as napkin ring, 
bonsai, ornaments for mirror frame, puppet, 
candleholder, artificial plant. Those products were sold 
to market through craftspeople's shop and temporary 
exhibition.  

Not all products were sold successfully in the market, 
mainly because it needs a better quality of product 
finishing. Napkin ring was sold 5000 pieces in Bali 
while 3 prototypes of bonsai bead were sold out during 
temporary exhibitions.  

TOWARDS A SOCIAL INNOVATION 
Despite the success of producing innovative products, 
the first fieldwork did not involve the broader 
community. The researcher attempted to reach a broader 
community in the village after realizing that the first 
fieldwork only involving craftspeople in the circle of the 
head of the bead association. The researcher sought that 
the collaborative design learning process in the first 
fieldwork had a potential to be implemented in the 
whole community in the village.  

For that purpose, the researcher approached all 
community leaders in the village, then organized a 
regular community meeting weekly in two months. The 
project was first announced in a community event in the 
village. The researcher was supported by the village 
head in announcing the project. The project must be as 
inclusive as possible. Therefore the researcher must 
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ensure that all craftspeople got the information and 
invited to participate in the project voluntarily.  

There were discussions among craftspeople and the 
researcher during community meeting, ranging from 
problems to ideas in enhancing the industry. Eighteen 
craftspeople (including three community leaders) joined 
community meeting, although only ten of them who 
actively involved until the end of the project. Three of 
them were craftspeople who also participated in the 
previous project.  

There were reflections of craftspeople's resources, 
potencies, strengths and different capabilities of each 
craftsman. Interestingly, craftspeople did not 
enthusiastic in developing a product like the first 
fieldwork project. Instead, they were interested in 
creating a community brand and making a promotion 
project. In the end, craftspeople and design students 
agreed to organize a glass-bead-making workshop to 
high schools in 3 regencies surrounding the village. 

The glass-bead-making workshop was intended to 
promote the industry to local market. High school was 
chosen as a target of the workshop because high school 
students were considered as potential agents to spread 
the information about glass bead products to their 
relatives, friends and network.  

Craftspeople showed the glass-bead-making process to 
high school students. Before that, there was a short 
presentation about the history of the industry and some 
examples of expensive antique beads. Craftspeople 
explained the reasons of the expensiveness. Next, 
craftspeople assisted students to make glass beads with 
fire. High school students expressed their appreciation 
of craftspeople's skill in making beads and could 
understand why the local glass-bead price was a bit 
expensive after knowing how difficult it made. 

 
Figure 7: Glass-bead-making workshop to high school 

Teachers expressed that they were interested in having 
the glass-bead-making workshop as regular program for 
their schools, because it gave insight about treating 
waste glass into craft, entrepreneurship, appreciation of 
cultural heritage (by the antique bead presentation), and 
art experience.  

On the other hand, craftspeople expressed their 
enthusiasm for continuing this workshop into a broader 
area in the province. They confessed that some design 
students came to craftspeople's home after the workshop 
to know in detail about the process and bought some 
local beads. 

RESULTS 

THE REFLECTION-IN-ACTION PROCESS 
Giving the design concept decision to the craftspeople 
(rather than being directed by designers) enabled the 
emergence of new and unpredictable designs, such as 
the design of the bead bonsai created by a craft person 
(Figure 7). 

 
Figure 7: An experiment of treating material from glass stick. Began 
from simple twisting (left) into extreme twisting treatment using 
different colors of glass stick (middle).The final result is a bonsai 
(right). 

This achievement (of making bonsai glass bead) did not 
necessarily come through sketching. This experiment 
was done in order to answer the question of the design 
students who asked whether the glass stick could be 
treated differently instead of just twisting it became a 
metal stick. The experiment was developed further, by 
twisting different colours of glass sticks. Initially, there 
was no intention to make a bonsai. The idea of making a 
bonsai came out later after a discussion between the 
design students and the craft person. They reflected on 
the appearance of the materials, then the craft person 
decided to treat the material further into the shape of a 
bonsai. The design process was a result of the 
"reflection-in-action" (Schon,1983) process. 

THE EXPERIENTIAL LEARNING PROCESS 
The second fieldwork of community meeting and glass-
bead-making workshop enabled experiential learning 
not only for craftspeople, but also for design students 
and high school students. 

Craftspeople learnt about making a brand and 
collaborating with design students in promote the 
industry. High school students learnt about making 
bead, while design students learnt not only about how to 
making bead but also how to deal with different 
interests (and capabilities) of each craftsman and 
collaborate with them in making a promotion project. 

DISCUSSION 
Developing hedonic-based products, such as craft, 
requires reflection on aesthetic expression as its 
innovation; while utilitarian-based product focuses on 
technological innovation. The differences have an 
impact on how the collaborative model should be 
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performed when using a participatory innovation 
approach. 

The aesthetic expression of craft products can be gained 
from a distinct and strong characteristic of the creator. 
In the case of rural craft product, the creator is a rural 
craftsman, who currently is less recognized or 
appreciated despite his potential unique characteristics. 

The empowerment issue in the participatory innovation 
project with rural craftspeople is significantly different 
from that of manufacturing company. Users or 
consumers (buyers of craftspeople's product) in the rural 
craftspeople's context do not need to be empowered. 
The craftspeople as producers, conversely, need to be 
empowered so that they can explore their own design 
capability, rather than just a maker of design created by 
a professional designer or trader.  

In addition, craftspeople deserve an utmost appreciation 
for their creation. Therefore, in participatory innovation 
for a rural craft industry, its focus on ‘users’ is replaced 
by ‘creators’. 

PARTICIPATORY INNOVATION TOWARDS SOCIAL 
ORIENTATION 
This collaborative design learning and promotion 
project gave us insight that assisting rural crafts industry 
did not necessarily focus on design development and 
management organisation.  Collaborative learning in 
making a hedonic product in the first study was 
intended as a trial action to enhance the craft industry 
through design development. When the researcher tried 
to implement the same action in the broader community 
in the second fieldwork, I found that only one or two 
craftspeople who were interested in developing a 
design. Different interest and capability of each 
craftsman were the cause of reluctance in developing 
bead design. Some craftspeople were good at making 
beads, the others at running business. Only a few of 
craftspeople who keened to generate ideas in developing 
design. Therefore, it could not be continued as a 
community project as it was not supported by other 
craftspeople. Instead, craftspeople were interested in 
promoting the industry to potential local market through 
glass-bead-making workshops in high schools. But in 
the glass-bead-making workshop, craftspeople worked 
together according to each capability. Skilful 
craftspeople demonstrated his ability in making 
complicated and big bead, while craftspeople with less 
making skill, but have a good communication skill, 
succeeded the workshop by becoming a presenter, while 
the others assisted students to assemble beads or sold 
beads. 

This study shows that participatory innovation should 
not merely address towards market orientation or 
business goal. Although the glass-bead-making 
workshop has a potential economic value for 
craftspeople, the profit was not gained directly. Instead, 
the promotion project enabled a closer relationship 
among craftspeople who previously rarely worked 

together because they came from different “group”. As 
mentioned above, there were groups in the community 
caused by proximities (such as neighborhood, similar 
political views or family relationship).  

In this rural craftspeople’s community, social value was 
as important as economic value. The better social value 
would lead the community into the better action for 
collaboration, and then the enhancement of the industry. 

CONCLUSION 
Participatory innovation has good prospects to be 
implemented in rural craft industry; however, reframing 
participatory innovation approach from its origin in 
utilitarian-based project is needed, in terms of refining 
who must be empowered and how co-design process 
should be conducted toward a market orientation and 
social innovation.  

Design anthropology approach in rural craft industry is 
conducted to understand the context of craftspeople. 
Participatory design approach seeks craftspeople's 
strength and uniqueness as a starting point to develop 
innovative craft product toward a market orientation by 
involving professional designers. Professional 
designers’ suggestion is needed to fit with craft trends 
and other marketable aspects. However, in this scheme, 
professional designers contribution were built upon 
craftspeople’s initial idea. 

In this study, glass bead was made for a hedonic 
purpose, which Risatti (2007) called as an adornment or 
decoration. The story behind a product, such as how 
difficult it made and meaning of the pattern, must be 
revealed to uncover its value. The acknowledgment of 
the glass bead value by high school students resulted in 
appreciation to the craftspeople and the product. The 
participatory innovation went beyond design and profit 
taking, and it also enhanced a social relationship. The 
project enabled collaboration among craftspeople and 
built a network between craftspeople and the local 
community. 
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ABSTRACT 

Traditionally, the public library emerged as an 

institution founded on a democratic way of 

thinking. It aimed to provide free access to 

information through various forms of media, and 

bridge the gap between the different social statuses 

in the Danish society. However, with a constant 

societal transformation and development of 

information technology the role of the public 

library and the usage of its physical space is 

continually changing. The main aim of this 

research is to develop an understanding of and 

highlight the challenges that are facing the public 

library in reaching younger people. Our research 

has adopted a qualitative approach, which 

generated a diversity of empirical materials. This 

enabled us to investigate the relationship between 

young people and public libraries, and thus gain 

insights about the taken for granted assumptions 

about the public library practice in Denmark. The 

study showed findings indicating that adolescents 

relate negatively to the public library and provided 

an interesting opportunity to explore future 

possible design directions that e.g. involve 

strategic partnerships and pop-up libraries.  

INTRODUCTION 
By tracing the emergence of library practice in 
Denmark, it is found that since its origin in Copenhagen 
in the late 1800s it was conceptualized as a static 
physical space that was linked to the rise of democratic 
thinking (Duelund 1995). The public library is built 
upon the individual’s right to knowledge and 
information, regardless of their social status and/or 
economical situation. Additionally, it initially aimed to 
foster democratic thinking by influencing and educating 
a large working class that supported society (ibid). This 
still plays a big role in the librarians’ practices; 
however, in our research we found that some people 
respond negatively to that. As an institution the public 
library has the responsibility of ensuring that every 
citizen is allowed to request any publically available 
knowledge, and the aim is therefore primarily to foster 
information, education and cultural activity by making 
books and other suitable materials available for the 
general public (Duelund 1995). According to the library 
law (Danish National Library Authority, 2001) in 
Denmark the main requirement is that the materials 
displayed should be of high quality, as well as stay 
versatile and relevant. In former times, this was people’s 
primary source of knowledge and thereby played an 
important role in the development of the individual; 
however, with time this perception of the library has 
changed.  

In a modern society that is increasingly accepting the 
use of electronic services and web-based information 
sources, the public library is given a new identity. The 
libraries are in a slightly democratic way forced to have 
a more flexible communication system and work 
organization, as well as base their service development 
on quality and a user-oriented approach (Singh and 
Nazim 2008). This is one of the reasons why the public 
library is in need of some drastic changes that could 
help it fit into a society in constant transformation.  

As a result of the development of information 
technologies, the public library in Denmark has met 
major challenges in trying to reach a wide diversity of 
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people. Stated by the management at Odense Central 
Library (DK), their main challenge is that young adults 
in general use the public library facilities too little. 
Previous studies have reported that young people 
frequently use the library’s digital offers, but are not 
very enthusiastic when it comes to using the physical 
space (Biblioteksforeningen 2011). This provides an 
insight into how young adults mainly access their 
information, as well as an understanding of the fact that 
the physical space should offer them something that is 
not accessible through an online platform. As young 
people have a diversity of interest fields, the librarians 
are also challenged in what they should offer them.  

Under these terms, a qualitative research approach 
connecting adolescents with the future public library is 
important for the institution in order to stay relevant in a 
society undergoing transformation in the public sector. 
At the University of Rochester (Alvarez et al. 2007), the 
library employees have in collaboration with the 
students on campus conducted a project exploring the 
students’ usage of the academic library facilities. What 
they discovered was that the students live on a “night 
owl” schedule, and approach the library long after 
opening hours have ended. The librarians’ co-design 
approach is interesting, as it enabled them to get insights 
into when and why young students choose the library as 
a physical space, as well as when and why they choose 
to work elsewhere. In our research we aim to shift the 
focus towards young people in general, rather than 
young university students. This gives a more holistic 
view of young people’s relation to the library practice, 
and the challenges related to that.  

Over time the librarians’ roles have changed 
significantly due to their profession becoming more 
liberal-minded in respect to conveying literature to the 
library users. Previously, the librarian’s role was based 
on a hierarchal difference between the librarian and the 
loaner. Here, the educated librarians were experts in 
literature and had the authority to determine whether the 
books were useful or not (Bibliotekarforbundet 2013). 
Today, their role has changed to being equal with the 
library users, and contains tasks such as promoting 
exhibitions, planning and participating in projects etc., 
since the library users have become more demanding, 
and more aware of what they want. Seen from the 
librarians’ perspective, this new approach is more fun 
and more engaging than the traditional one, as their 
identity reflects personal dialogue with the users. 
Additionally, they immediately receive personal 
confirmation when doing a good job (ibid). This could 
be influenced by how the librarians perceive their roles 
within the organization, as well as how others perceive 
and relate to them. Related to the complexity thinking 
theory, the ‘me’ is one’s perception of one’s feeling 
towards the configuration of how others respond to one 
as a subject, or an ‘I’ (Stacey 2011). This could show 
how young adults relate to the librarians, as their 
perception is different from how the librarians see 

themselves. From the workshop conducted as part of 
this research, it was proven that the librarians believe 
their strength lies in providing users with service and 
information, whereas the young peoples’ interpretation 
of them is ‘grumpy librarians’, who make them feel 
unwelcome within the library facilities. Seen in this 
light, the librarians perceive themselves in the ‘I’ as an 
approaching and helpful service, whereas the younger 
segment (the ‘me’), perceive them differently. 
Therefore, we argue that the librarians’ perception of 
their own role and actions is important for the 
organization as a whole, if their aim is to change young 
people’s relation to the public library.  

The public library’s challenge of reaching the young 
adults and thereby attract them to the physical library 
space is therefore influenced by various factors. We 
argue that in order to do so, the young people’s relation 
to and image of the library needs to be changed. 
However, this concern also relates to how the librarians’ 
roles might be altered in the future according to the 
changes that the public library might undergo. 

As our role as designers is changing, it has become a 
fact that the user-centred design approach cannot 
address the complexity of challenges we face today 
(Sanders and Stappers 2008), as we no longer design 
products for users, but rather for future experiences, 
communities and cultures. Looking to fulfill a need of 
more people, the landscape is changing towards human-
centred design research emphasizing various 
stakeholders in a broader contextual setting (Zhang and 
Dong 2009). This research was therefore approached 
with a participatory design mindset in respect to 
understanding the different stakeholders’ relation and 
perception of the public library in Denmark.  

This paper seeks to identify alternative ways in which 
librarians and library management can offer services 
aimed at young people, and reach out to them in more 
efficient ways. The first part of the paper will provide 
insights into the empirical data collected throughout our 
research. The second part will discuss possible 
exploratory solutions for library services, followed by a 
discussion and finally a conclusion.  

METHODOLOGY 
This research has been guided by a qualitative tradition, 
and founded on a participatory design approach (Brandt 
et al. 2012). Within this landscape we focus on both 
envisioning an improved future, as well as ask critical 
questions about the current public library practices 
(Mattelmäki & Visser 2011). Our research is based on a 
wish to make tools and techniques of participation 
relevant to the participatory actions we are involved in, 
which is why we have shaped our methods according to 
the aim and expected outcome of involving the specific 
group of people. The data was collected through a 
workshop with youngsters, a focus-group interview with 
librarians and a semi-structured interview with a 
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researcher within librarianship. These methods are 
further described in the subsequent sections.  

The framework of analysis has been develop on the 
foundation of the Straussian Grounded Theory method 
(Niekerk and Roode 2009), and has focused on opening 
up dialogue about the data, ask questions about it, and 
verify the answers one gives through the collected 
material itself. Having coded the empirical data we 
focused on breaking down findings into categories, 
whereupon it was possible to group them into more 
abstract themes and draw conclusions from those.   

EMPIRICAL MATERIAL 
The following section presents fieldwork, which has 
been conducted across multiple sites to give a wider 
understanding of the unique positioning of young 
people, librarians and a researcher within the field of 
librarianship, and to do cross-comparisons between the 
empirical findings from engaging with each of these 
three groupings of people. We organised one workshop, 
which involved high school students, and a focus-group 
interview engaging five librarians. Additionally, we 
conducted a semi-structured interview with a researcher 
within librarianship. The approach and the actual 
involvement of these participants will be presented in 
the following sections.  

ESTABLISHING CONTACT 
In order to verify the challenge stated by the library 
management we, the authors, were invited to facilitate a 
workshop with adolescents in the ages between 15-21, 
arranged by the library. The library had taken the 
responsibility to find participants and within one month, 
only two people had signed up, whereas one person 
confirmed. They had approached the young adults 
through the library’s Facebook page, and some had 
shown interest, but had not signed up. Following, they 
tried convincing them to participate by offering cinema 
tickets, as well as contacted local schools in order to get 
the invitation published on the schools’ internal 
webpages. As the approach failed the workshop was 
cancelled.  

Since we were interested in gaining insights into the 
young adults’ use of the public library, we decided to 
take the task in our own hands, and started planning the 
next attempt. As we were restricted by time to deliver 
data, we decided to visit a high school to reach the 
adolescents in a place we knew they would be within. 
Through personal invitations in their common area, we 
succeeded in establishing contact to them. When 
comparing the two attempts, a difference in our 
approaches was found. The librarians approached the 
adolescents through their own platform (Facebook 
page), which is where their existing users are. We 
believe their approach failed here, as they tried to reach 
the young people from the library’s own Facebook 
page, which very few people have subscribed to. The 
way, in which the librarians approached the adolescents, 
also showed that they expected the users to approach 

them through Facebook solely. By visiting the 
adolescents within their own territory it was effectively 
possible to reach them and establish contact easily. This 
might also relate to the original role of librarians, where 
library users approach them for help.  

Following, we had a discussion with the library 
management about how to approach young people. The 
library employees believed that our younger age had a 
significant influence in this matter. It was therefore 
discussed whether a young-to-young approach would 
work better in respect to attracting young people to the 
public library space. 

As the librarians and we, design researchers, have 
different perceptions of and relations to the public 
library this also influences our different approaches. We 
believe that the actions of the students at the school 
derived from our way of approaching them. Stacey 
(2011) discusses Mead’s term ‘conversation of 
gestures’: “Instead he thought of one body making a 
gesture to another body where the gesture calls out, or 
evokes, a response from that other body. That response 
is itself a gesture back to the first body which, in turn, 
evokes a further response” (Stacey 2011:331). This was 
how we experienced the outcome from our personal 
invitations. The gestures we received from the 
adolescents were in this case their participation, which 
evoked the gesture we had called out. This helped 
conclude that our approach was successful. We argue 
that the gesture they showed us was a step towards 
reaching this user group, even though there is a long 
way from talking with them, and them showing an 
interest, to having them physically visit to the public 
library space. This finding in our research indicates that 
in a longer term the librarians could potentially make 
the young people feel more interested in the activities 
and offers of the public library. However, this means 
that the librarians need to reach the younger people in 
person, and through gestures enhance their interest in 
the public library. The main issue here is that the 
librarians are perceived as people, who want to educate 
and raise the population, and that scares the youngsters 
away. This is exactly why the librarians often are 
cautious, as they do not want to force something on 
anyone. However, findings show that it will not seem as 
a negative gesture, if the approach is accommodated to 
fit the context and the people within it.  

ENGAGING WITH YOUNG ADULTS 
The workshop conducted at the high school consisted of 
two activities: questions, which needed to be answered 
on post-its and a two-questioned interview. The purpose 
was to gain insights into the adolescents’ use of the 
public library as well as their general interests.  

From the results of the workshop we found that the 
communication between the youngsters and the public 
library is extremely weak. Many of the students 
suggested offers, which already exist within the library 
practice. This proves that they do not know about the 
library services and activities. One girl said: “there 
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might be some offers that I just do not know about, but 
could be interested in”. Even though we could inform 
them about these things, their excitement in accepting 
the library’s offers was not existent, due to the way in 
which they perceive and relate to this public institution.  
One of the adolescents articulated: “my friends and I 
perceive the library as being a boring place with old 
people, grumpy librarians, books and homework”. This 
is a central finding made from our interviews, since 
multiple youngsters provided us with a clear 
understanding of the fact that they only use the library 
services when they really need it, as they do not feel that 
it is a place they are welcome. The youngsters likewise 
articulated that most information they need could be 
accessed through their academic library.  

When we asked about the future library and what 
potentially could attract them to become users of it they 
spoke of a need for a physical space, in which they 
would have the possibility of interacting socially with 
other people or do homework collaboratively with their 
friends. However, since they see the library, as a space 
in which they are ought to be silent and respective of 
other people’s needs, the library does not suit their own 
needs at this point in time. This finding can be 
supported by a comment from one of the students 
saying: “the library is a quiet place with old people, 
and I’m actually not sure what I would do there”. 

These findings provided us with an insight into the 
library’s challenge in attracting young people to their 
public space, as it showed that the way they relate to the 
library is the central issue. If we look at this challenge in 
the context of what Mead (1967) calls the social object, 
people have different interpretations of what the 
library’s physical space has to offer. Stacey (2011:381) 
states: “There are, therefore, many social objects, many 
generalized tendencies by large numbers of people to 
act in similar ways in similar situations.” This is 
relatable to how various users have different 
interpretations of what the social object is. If the 
adolescents’ interpretation of the library is boring 
compared to regular users, who might find the offers 
and facilities attractive, how would it then be possible to 
change the adolescents’ perception of the social object, 
and is it even possible?  

ENGAGING WITH LIBRARIANS 
For a broader institutional and contextual understanding 
of the public library, a focus-group interview was 
conducted with five librarians, each with different 
experiences and educational backgrounds. The aim of 
the gathering was also to enable the librarians to 
articulate the most important elements within the library 
practice, so that it would help us in proposing possible 
innovative solutions to the challenges they are facing in 
keeping these elements relevant. Utilizing the focus-
group interview method (Morgan 1997) the librarians 
stimulated and triggered each other to discuss their 
experiences, which then created the foundation of their 
arguments. Together they developed a common 

language to share ideas as well as bring forth memories, 
and they eventually came up with six different themes 
that they found essential in respect to maintaining the 
relevancy of the public library in a modern and 
digitalized society. They called the first one ‘niche 
domain’, and they find it important because they want to 
give people the chance to explore their hobbies within 
the library space, and thereby attract a wider group of 
users. The second one is called ‘knowledge 
dissemination’ and focuses on still giving the general 
public the chance to search for information and gain 
new knowledge at the library. The third category is 
called ‘social space’, and is included, as the librarians 
would like to have people use the public library as a 
space in which people can hang out and socialize across 
generations. The fourth category is ‘materials’, and 
although the libraries already focus much on providing 
materials of high quality, they still believe it is an 
important part of the future. To attract mostly younger 
people to the library they believe that activity, which is 
the fifth category, will be an important challenge of the 
future. The librarians emphasize that they should aim 
for offering activities that people can learn from, as well 
as have fun with. One of the librarians said: “I am tired 
of organizing activities, and end up having to call 
schools to beg their students to attend. We need to work 
on becoming better at reaching these youngsters, and 
organise events they actually think are interesting”. 
This articulation shows part of the challenge that the 
librarians are facing in reaching younger people. The 
last category that they think they are still not very good 
at fulfilling is what they call ‘digital dojo’. They want to 
develop room for teaching people, and especially young 
ones, to stay safe online and generally to prepare them 
for navigating within online communities. The six 
themes the librarians defined are, thus, what they found 
most important to focus on in the future for the library 
to stay essential in the Danish society. Conducting this 
focus-group interview helped us in creating an overview 
of the library practice, an understanding of the 
challenges of the public library, as well as insights into 
the requests the librarians themselves believe they are 
good at meeting.  

GAINING EXPERT INSIGHTS  
To gain a better understanding of the public library 
challenges a semi-structured interview was conducted 
involving a researcher within the field of librarianship. 
During our dialogue Assistant Professor Skøtt is asked 
about his perspective on young people and their lack of 
public library visits. He basically explained that each 
human being most likely would visit the library at some 
point in his/her life; it is just a matter of priority. As a 
child, you usually go with your parents. However, when 
growing older and moving into your teenage-years, you 
have many other things on your mind: friends, school, 
fun, activities, relationships etc., and that affects your 
priorities. In this matter, the library is no longer an 
important part of your life at that time. He thinks that 
libraries cannot compete with these other influential 
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factors, and that some people return to the library once 
they have kids themselves. This is what is referred to as 
the library ‘food chain’. Skøtt continues to consider 
current usages of libraries, as he expresses that people’s 
library usage very much depends on their social status, 
work, life situations, education etc.—going from being 
single to being in a relationship, switching jobs, having 
kids. All these factors influence your way of using or 
not using the public library, as your priorities change 
depending on your situation. 

As we discuss other challenges that the public library 
has faced since its origin Skøtt articulates that the 
primary challenge is related to the digitalization of 
information and literature. Younger people are 
increasingly being drawn towards the digital libraries, 
along with other various sources of information online. 
The adolescents who attend higher educations at 
universities etc. are also more likely to make use of the 
libraries at the institutions, rather than the public ones. 
Therefore, to build on top of Skøtt’s arguments we 
propose that to maintain some sort of activity within the 
physical public library space, there is a need for 
alternate ways of attracting different target groups, and 
offer services that cannot be utilized online.  

COMPARISON 
Having conducted fieldwork with librarians, adolescents 
and an expert it is now possible to do a cross-
comparison between their individual perceptions of the 
public library, and identify the points in which problems 
or differences emerge.  

The first issue appears as the librarians define six 
different themes they believe are essential for the library 
practice to exist. These themes are not exactly what the 
young people associate the public library with, and this 
is where the first challenges seem to emerge. One very 
important difference is that the librarians want the 
public library to be used as a social space, in which 
different groupings of people, and especially young 
people, can casually spend time together. This clearly 
contradicts with the responses of the young people we 
involved in the research, since they perceive the public 
library as a space, within which they are ought to be 
reading books quietly. These issues emerge from a gap 
between the two parties in respect to communication. 
The example previously mentioned in terms of the 
librarians reaching out to adolescents through their own 
Facebook page proves that there is a lack of 
communication between the younger population in 
society and the public library. This means that the gap is 
widened as a result of bad communication and an 
antiquated image of the library concept. In the same 
sense, the adolescents perceive the library as being 
boring, and although the librarians are trying to arrange 
activities related to current societal themes that might 
attract younger people, this image is not exactly in their 
favour.  

As Skøtt articulated another important aspect of the 
emergent issue is that young people are involved in 

many things at this stage of their lives, whether it being 
education, relationships, sports etc., and these affect 
their priorities and thereby their lack of visits to the 
public library space.  The challenges that the public 
library is facing are thus related to a lack of younger 
visitors, methods to engage and reach them, as well as a 
lack of insight into what offers young people would be 
attracted to. Potential future solutions to these 
challenges are what the subsequent section is about to 
explore.  

POSSIBLE SOLUTIONS 
For us, as researchers and designers, to help librarians 
move towards some sort of action this section will 
propose suggestions that could potentially inspire 
librarians towards innovating their practice and the 
public library offers. This research proposes a necessity 
to start re-thinking the original library concept, and to 
imagine the library practice in new and different 
contexts. This is important to consider, as the library is a 
public institution and should invite a wide range of 
people with different social and economical 
backgrounds. On one hand, the public library’s role is to 
provide free access to knowledge for the general public, 
but when looking deeper into what kind of meaning lies 
behind this original concept, it is found that the public 
library deals with more than that; while this public 
organisation helps society develop intellectually, it 
additionally seeks to embrace the notion of social 
inclusiveness. And for everyone to be socially included 
in society, the existence of a shared identity is 
necessary. In this matter, a high degree of participation 
and involvement in a community is a central issue 
(Aabø 2005) when seeking to innovate the public 
library.  

This means that when designing for the public, it is very 
significant to keep in mind that different groupings of 
people need to be involved and have a say, so that no 
minority lags behind, widening the gap in society. One 
of the aspects, which have already affected this 
community feeling, is the digital world. As less people 
are making use of the library as a physical space, more 
people are engaging with digital materials and 
connecting with others online. As Aabø (2005) 
expresses, this movement results in a decreasing 
community involvement, as people do not physically 
face or interact with a diversity of people from different 
cultures or social and educational backgrounds. The 
public library thereby needs to increase its attention 
towards the development of services and library 
activities that focus on social inclusiveness. However, 
this is evidently not a simple task, and so for the public 
library to stay relevant, there is a need for an extra effort 
that could make it more interesting to a wider group of 
people. Some ideas for change will thereby be presented 
in the following section.  

CO-DESIGNED LIBRARY SPACES 
Many libraries in Denmark have already taken the 
initiative to look at possible solutions for attracting 
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young people to their facilities. Example given, the 
library in Kolding (DK) has successfully in their 
basement created a space called ‘Underground Library 
Kolding’ (Kolding Bibliotek 2014), which is meant as a 
platform for the local adolescents’ activities and 
creativities. This physical offer is facilitated by the 
librarians, but is always accessible for the young people 
within the opening hours. As design researchers 
interested in Participatory Design methods, we suggest 
that creating a physical space in collaboration with the 
young adults will trigger them to feel ownership 
towards the space, which potentially can lead to attract a 
broader audience within the young user group. 
Therefore, by involving young people in the process of 
designing such spaces, they can contribute with their 
personal interests in order to make it attractive for their 
own age group.   

A co-designed library space can simply be defined as a 
place, in which both librarians and young people can 
generate ideas for activities in a collaborative manner; a 
space in which collaborative creativity can add on top of 
individual reflection. As found from the outcome of our 
workshop with the young adults, their perception of the 
physical library space is currently the biggest challenge 
of this public institution. In order to overcome this, we 
suggest that it might beneficial for the co-designed 
spaces to be separate spaces e.g. within the physical 
library, around town (pop-up library) or in various 
social contexts. If the co-designed space is flexible, it 
could be presented in other places, and the young people 
could visit events such as festivals, sports events etc. 
Here, they will have the opportunity to present the 
results of their collaborative work, and have other 
young people participate in activities they generated in 
their co-designed space. This space does not necessarily 
have to be facilitated by librarians, but should be 
supported by the library. We argue that it is important to 
give the young people freedom to explore ideas and 
give them ownership of the public library spaces. A co-
designed facility for young people could potentially 
attract a user group to share knowledge and experiences, 
although with a large diversity of interests. This could 
be in terms of homework, friendship, networking, and 
cultural or scientific activities. Nevertheless, as we 
found from the workshop conducted, the approach to 
attract them has a huge impact on their attendance. As 
discussed with the management at Odense Central 
Library, a young-to-young approach might work. In this 
sense, the library could employ ambassadors to convey 
the library offers to other adolescents, in the hope of 
giving the library a more attractive image.   

DEVELOPING STRATEGIC PARTNERSHIPS  
One thing that could be done is to look beyond the 
boundaries of the library and reach out to other 
organizations that might be helpful in making the public 
library services more interesting and attractive. There is 
a growing tendency towards building strategic 
partnerships between multiple public libraries. The 
central libraries in Aarhus and Roskilde in Denmark 

have already initiated a collaboration for the ultimate 
purpose of innovating the public library through a 
partnership that helps develop new initiatives, solve 
problems and function as a central tool for the 
fulfilment of their individual visionary goals. The aim is 
that these partnerships instigate a win-win situation, and 
that they are built upon equality. In this case, both 
organizations are located within the public sector. 
However, instigating strategic partnerships across the 
private and public sector could contribute towards the 
creation of a wider competence space and challenge 
familiar working procedures, thereby constructing a 
foundation for innovation both in terms of institutional 
organization and in library practices. The managements 
of the different libraries we have been at are beginning 
to see this way of working as a strategic intellectual 
move. They wish to encourage their librarians to think 
and act across the organization and trigger their interest 
in future potential that may be very different from what 
the library represents now. At the same time they wish 
to see the public library as a more dynamic space that 
develops between people, public institutions and private 
organizations. With specific reference to private-public 
partnerships, we argue that this could be a way to help 
the public library solve challenging tasks, as well as 
enable them to see the library in new and different 
perspectives. In this matter, strategic partnerships also 
contribute with new competences that can help enhance 
the library offers. Nevertheless, it is not enough to agree 
that external stakeholders can help increase the number 
of library visitors or make the public library more 
attractive. It is, as West and Bogers (2013) state, 
important to efficiently be capable of recognizing the 
value of external sources of innovation. Therefore, we 
argue that the public library will not benefit from 
randomly involving public or private organizations 
without being fully aware of their purpose and goal of 
the cooperation.  

In relation to the above-written it is important that the 
library management becomes clearer in their 
argumentation of their goal and the purpose of involving 
external partners. If not, it might create confusion about 
the library’s identity within the institution. Nevertheless, 
the involvement of external companies or other libraries 
could potentially increase their ability to cultivate 
interesting offers, projects, etc., within the library 
practice. It might also increase the interest of the general 
public if larger companies with a solid foothold in the 
field get involved. In this sense, the library management 
could raise the stakes in terms of external involvement 
as one form of intensive effort to increase the 
attractiveness of the public library, as well as target a 
wider group of people. 

DISCUSSION 
The main argument of this research is that the public 
library in Denmark needs to become better at involving 
people in various activities that may help them come up 
with ideas for change within library practices and thus 

365



Participatory Innovation Conference 2015, The Hague, The Netherlands    http://sites.thehagueuniversity.com/pinc2015/home 7 

enter into a dialogue with the general public, so that the 
physical space becomes much more engaged with the 
citizens. This relates to DiSalvo’s idea of publics, as he 
states that design within publics does not necessarily 
have to be action-oriented or create social or political 
change at a beginning stage, but rather provide the 
means to take action and bring attention to the necessity 
of thorough research, since that also is an important part 
of designing within public organisations (DiSalvo 
2009). By involving people in these kinds of activities, 
the library could create a community that contributes to 
a discussion relating to the future public library’s 
potential and assist library management in the re-
framing of the original library concept so that it fits into 
the present, whereby on-going changes are part of the 
everyday. By doing this, the library might be able to 
offer different kinds of services to the local 
communities and thus attract a wider group of people. 
Importantly, these services are responsive to on-going 
change. 

Another argument leads to the notion of how librarians 
see their role in the future, as the services they are ought 
to offer have been transforming in accordance to what 
society needs from them. Their primary concern at this 
point looking towards the future might be based on the 
thought of whether or not the general public actually is 
in need of a physical library space, since information 
simply is becoming effortlessly accessible through 
various forms of technology. In this sense, the local 
communities’ need for a physical static library might be 
decreasing. Based on this assumption the librarians’ 
profession appears to be in danger if society no longer 
needs this institution for accessing information and 
developing intellectually. This is also one of the reasons 
why the Central Library in Odense (DK) is starting to 
challenge their own assumptions, and seeks to reach out 
to young people in different ways. It is important for 
them to take action at this point in order to maintain 
their role within the physical library, as well as its 
offers. It could also mean that the public library in 
Denmark needs to take on other public services in their 
facilities. In Aarhus (DK) they have merged the citizen 
service with the library, which also means that the role 
of librarians have been re-conceptualized to provide 
other services to the citizens (Danmarks biblioteker 
2011). Even though the services are still separated in the 
facilities, the library’s concept has been changed in 
order to fit the municipality, and the challenges some 
citizens face in dealing with public matters, such as 
getting passports, changing addresses etc. Although that 
is one clear way of merging public services it is not 
something that could attract young people to a greater 
degree. As stated in the empirical data, young people’s 
relation to the library and the librarians plays an 
important role in regard to their use of the library offers. 
We argue that this relation needs to change, if the 
librarians want to attract youngsters. As suggested, a co-
designed flexible facility might help establish a better 
communication and relationship between the 
adolescents and the librarians. Either way, the offers 

need to be relevant to younger people’s interests and 
provide opportunities for them to expand their horizons. 

Importantly, these two arguments are responsive to on-
going change, and exactly that we state is a significant 
part of re-conceptualizing the public library. Here, we 
align with Ingold and Gatt (2013), who remind us that 
our lives are in constant movement, and that it requires 
design to move along at the same pace in order for a 
relationship built on correspondence to appear. They 
state that, if our ancestors were able to design something 
perfectly and if they had specified an end-point, there 
would be no need for us to go through this much trouble 
to come up with new designs. Ingold and Gatt (ibid) 
thereby argue that if design tries to bring predictability 
and foreclosure to a life process, design would be killing 
the world’s natural process. If the public library had 
already been designed in a perfect manner, life would be 
static, and the young people would solely be users of 
what was already designed for them. The purpose is to 
move alongly with the development of life, and the 
challenges that continuously will face the public library. 
In so doing librarians should recognize the importance 
of understanding what the temporal aspects of design 
and life mean for their practices. With design, we 
always try to come up with the ultimate perfect answer, 
but there is no such thing; there will always be room for 
improvement. As previously mentioned, in some 
libraries they are actively trying to do new things, 
however, there are some political and economical 
challenges to deal with, as well as differences in the 
sizes of the organizations and thereby also the extent to 
which they can handle such big changes/projects. In this 
concern, we are thereby not transforming the world by 
doing this kind of research; rather are we inviting the 
librarians to become part of society’s transformation 
itself, which corresponds to the changes happening 
within it, whether it being in a small or a large scale. In 
this sense, we cannot afford to be afraid of not knowing 
the end-point. Design is always in pursuit of something 
unknown, and for the public library to stay relevant, it 
needs to stay up-front and involve people in the process 
of designing alternate library futures.  

Although an important aspect to remember is that 
people’s use of the public library changes over time 
depending on their age, occupation etc., it is still 
relevant to put immense effort into attracting young 
people at this stage to make sure that they know about 
the library and its offers. On this basis, this paper argues 
that there is a need for action at this point to avoid that 
more challenging issues will emerge with time.   

CONCLUSIONS 
This research set out to determine adolescents’ use of 
the public library’s physical space at several libraries in 
Denmark. The paper has shown and argued that the gap 
between young people and the public library is 
continually widening, as a result of the emergence of the 
digital library as well as other information technologies. 
Returning to the question posed at the beginning of this 
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study, we state that in order to attract young people to 
the library space in the future the librarians’ approach to 
reaching the younger segment needs to be re-
conceptualized. In this sense, there is a need for the 
librarians to involve and engage with adolescents in 
forming the library offers. In so doing the librarians 
could empower the adolescents, and thereby allow them 
to take ownership of the services offered by the library 
in the future.  

One of the more significant findings to emerge from this 
research is that the difference between the librarians’ 
and the adolescents’ perception of the public library is 
huge. While the librarians believe that the physical 
library space is inviting and that their nature is 
accommodating towards the library users, the young 
people relate to the library as a place, in which they feel 
unwelcome and uncomfortable. We argue that young 
people’s perception of the public library image needs to 
undergo radical changes in order to attract adolescents 
to the physical library space. It is thus suggested that 
library management consider how they could represent 
their institution in various contexts, e.g. festivals, public 
events etc. or even build strategic partnerships with 
other public or private organisations. However, there 
still needs to be a strong emphasis on the aim of the 
partnership, so that the identity of the library does not 
vanish completely.  
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ABSTRACT 

In this contribution, we detail Making@Palestine, 

a five-week qualitative field study in which we 

introduced Palestinian refugee children in the West 

Bank to playful 3D modelling and 3D printing. We 

analyse 3D printing on a technology as well as an 

artifact level and identify its potential for 

participation and empowerment in developmental 

contexts along such themes as self-expression or 

physicality & taking things home. There seems to 

be considerable potential in 3D printing and other 

digital fabrication technologies for the 

empowerment of marginalized population along 

such themes. However, we also found that the 

available, consumer-focused 3D printing 

technologies do not support appropriation as well 

as they should, preventing especially novice, 

untrained users from reaching their complete 

potential. We draw on our fieldwork to outline 

some of the breaking points in regards to 

appropriation. 

INTRODUCTION 
Within our research project “come_IN”, we have built a 
now decade-old, international network of computer 
clubs as informal learning and integrational spaces in 
which we work with constructionist projects based on 
playful tools such as scratch, all based on ICT. 
However, given the growing impact of the worldwide 

“Maker” culture as well as more prevalent machines for 
digital fabrication, in recent times, we also began to 
work on physical-digital projects such as 3D printing. 
Two of our come_IN clubs are located in the refugee 
camps in the West Bank, Palestine. In those clubs, we 
conducted a five-week field study in which we 
introduced groups of refugee children between the ages 
of 8 and 14 to playful approaches to 3D modelling and 
3D printing. The field study was grounded in a 
participatory, qualitative stance on Human Computer 
Interaction and related methodology such as action 
research. We were able to uncover many benefits as 
well as problems with 3D printing in developmental 
contexts – in this contribution, we focus on aspects of 
participation and empowerment facilitated and mediated 
by 3D printing on a technology as well as an artifact 
level, grounded in (hopefully) illustrative and thick 
descriptions of cases from the field. First, however, we 
will introduce the related work, the rather complex 
research context as well as our methods: 

RELATED WORK 
Making (Hatch 2013), the Maker culture, machines for 
non-professional digital fabrication as well as dedicated 
spaces such as Fab Labs (Gershenfeld 2005) or 
Makerspaces have been seeing a boom in recent years 
which goes for a wide range of fields, ranging from 
work on complex personal electronic devices (Mellis & 
Buechley 2012) up to Fab Labs and Making as situated, 
informal alternatives or additions to traditional 
educational approaches (Blikstein 2013). There is an 
overarching discourse about the potential of DIY, 
Making and the associated machines for digital 
fabrication regarding socio-economic change towards a 
more peer-based and individualized world of production 
(Tanenbaum et al. 2013; Moilanen 2012) – in essence,  
this is about a certain counter-culture against mass-
production and –consumption, instead placing value on 
aspects such as sharing, teaching and learning, 
collaboration and, essentially, participation (Hatch 
2013).  

In regards to Making as well as our work within 
come_IN, a central notion when talking about education 
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is Constructionism (Papert & Harel 1991), a learning 
theory which holds that learning actually happens 
individually through active learning which is best 
supported by the construction of (individually 
meaningful) artifacts. ICT is viewed as the best tool to 
support such constructions. However, when working 
with complex new ICT such as 3D printing, it is also 
important to consider how learning processes relating to 
the machines actually happen (Ludwig, Stickel, Boden, 
et al. 2014a). The concept of Appropriation (Pipek 
2005) can help: It describes the sense-making, adoption, 
adaption as well as changes of user’s practices relating 
to ICT while actually using it.  

Making and digital fabrication have already shown 
promise in developmental contexts: there are projects 
such as DIY prosthetic hands which can be 3D printed 
in the field for a fraction of the cost of a traditional 
prosthesis (Krassenstein 2014) and spaces such as Fab 
Labs seem to attract many relevant ICT4D projects 
(Mikhak et al. 2002). Arguments have been made to 
look at Making and especially the related tools and 
interfaces through a lens of Human Computer 
interaction in order to facilitate broad participation and 
to develop better, democratic and more human-centered 
technologies (Rekowski et al. 2014; Willis & Gross 
2011). Hence, Making and digital fabrication can be 
viewed as the continuation of a stream of research such 
as (Kafai et al. 2009; Yerousis et al. 2015) which 
established ICT as a tool to foster participation in 
developmental settings and especially to bridge the 
digital divide prevalent in such settings. 

 
Fig. 1: Come_IN Club 

RESEARCH CONTEXT 
The Middle East in general and Palestine in particular 
are war- and conflict-torn areas with a multitude of 
problems we cannot capture in its entirety here. 
However, to give a glimpse: Through wars, especially in 
1948 and 1967, a significant number of Palestinians fled 
or were expelled from territories which now belong to 
Israel. Those waves of refugees led to the establishment 
of refugee camps (in the West Bank as well as other 
countries) inhabited by millions of Palestinian refugees 
– those camps still exist today and face many problems 
commonly found in such surroundings such as poverty, 

rickety infrastructure and high population density, but 
also more unusual ones, mainly the refugee’s 
ambivalent status in their own society: The camps are 
viewed as symbols for the “right to return” (to the areas 
the people fled from) which leads to no political desire 
to actually dissolve the camps and integrate their 
population – however, at the same time, the camps are 
often viewed as dangerous places and their population 
as second class, less educated citizens. Most of the 
refugees live in the camps their whole lives and hardly 
get out – even services such as (very basic) health care 
and education in the form of gender-separated and 
overcrowded schools, run by the UN relief organization 
UNRWA are located within camp boundaries.  

The come_IN (Schubert et al. 2011) network of 
constructionist computer clubs consists of a network of 
multiple clubs in Germany, one in the US and two in 
Palestine, both in/near the city of Ramallah, in the 
refugee camps of al-Am’ari and Jalazone (see Fig. 1). 
All come_IN clubs are related to the concepts of the 
computer club project in the US (Kafai et al. 2009), 
essentially providing safe and voluntary environments 
in which people, mainly children, can come together, 
play, learn and work on individually meaningful 
projects based on ICT, usually on a weekly basis.  Such 
projects cover a wide variety of areas ranging from 
storytelling (Weibert & Schubert 2010) up to work with 
e-textiles (Weibert et al. 2014) Come_IN explicitly 
targets integrational and developmental settings and is 
based on a grassroots, bottom-up understanding of 
education and projects, partnering up with local actors 
and placing great value on situatedness and context (Aal 
et al. 2014). The two clubs in Palestine are run together 
with the local University of Birzeit, which also provides 
student volunteers as tutors. Of course, the local 
conflicts are quite prevalent in the clubs – through 
simple daily life but also through violent experiences 
such as raids on the camps which can (and do) involve 
violence and death – such experiences frequently 
influence club projects (Aal et al. 2014).  

METHODS AND DATA 
Making itself and especially the research field are quite 
dynamic and from the start, we knew that we probably 
would have to work within an unstable socio-technical 
environment, reacting to necessities and challenges as 
they came up. Furthermore, trust, participation and 
personal involvement are highly important in such a 
sensitive setting (Rohde 2004) which is why we chose 
Participatory Action Research (McTaggart 1991) as our 
research framework – essentially, PAR focuses on 
researching communities utilizing change (through an 
action, in our case the introduction of 3D printing), the 
researcher being actively involved in the field, yet at the 
same time focusing on careful and sound research, e.g. 
through systematic observation and evolving analysis. 

For six sessions (about 12 hours), we moderated the 
come_IN sessions in the two camps: We introduced the 
3D printer by way of a demonstration before 
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subsequently demonstrating our 3D modelling tool of 
choice which would be CubeTeam1, a light-weight, 
browser-based tool which is inspired by the video game 
Minecraft in that objects are built from simple cubes 
and multiple people can build in the same world at the 
same time. After the brief introduction in which we 
explained the basic interactions with the tools, our 
participants (about 20 children between 8 and 14, 
gender distribution roughly equal) were free to explore 
and create their own projects with us and local 
volunteers available for help. The models created by the 
children could then be printed in situ by way of a 3D 
printer we brought and left in Palestine (model 
“Printrbot Simple Maker’s Kit”, prints with PLA plastic 
and has a build envelope of 15cm squared). Decisions as 
to what to make or print were entirely up to the children 
with us only giving aid on request or obvious need and 
mainly relating to issues around printability, not the 
actual theme or content of a 3D model. The children 
usually worked in groups between 2 and 4 and we 
observed, took detailed field notes (60 pages), photos 
and videos. We also talked to the volunteers and the 
children (hampered through the language barrier).  

All data was analyzed using Thematic Analysis or TA 
(Braun & Clarke 2006) which is related to Grounded 
Theory in that it aims at identifying themes by way of 
iterative coding, started quickly in the field and led by 
the field (unlike GT, TA explicitly does not include 
more encompassing theory building which seemed more 
appropriate for our kind of work). Coding and deeper 
analysis was done utilizing detailed memos, daily 
exchange and discussion of memos, codes and notes 
between the researchers in the field as well as 
occasional Skype calls with researchers at home in order 
to ensure inter-coder reliability before finalizing the 
analysis at home, again, with the participation of 
researchers not actively involved in the field work.  

MAKING AND PARTICIPATION 
As we explained in the related work, ICT is viewed as 
the most powerful tool to facilitate constructionist 
learning. Our work within come_IN is based on this 
assumption and, in a nutshell, can confirm it through 
many successful projects (REF). However, given the 
specific developmental context of come_IN in Palestine 
and the introduction of 3D printing, we also saw great 
potential in ICT, specifically digital fabrication, for 
empowerment and participation. In the following, we 
will report on those aspects on two levels: The 
technology itself as well as the physical artifacts: 

TECHNOLOGY LEVEL 
First of all, 3D printing, like all Maker-type digital 
fabrication technologies, aim at enabling essentially 
everybody to produce things that previously were only 
accessible through professional manufacturers. In non-
                                                             
 
1 www.cubeteam.io 

developmental settings, such propositions mainly relate 
to a discourse about mass-production and alternatives in 
the direction of peer-based production. We could 
observe a similar effect which emerged especially 
prominent in the developmental setting. To let our 
participants speak for themselves: 

“The children don’t have many things to play with 
[…] We now can make things we normally can’t 
[…].” (Wasimah, student volunteer). 

“We often have problems when we want to import 
something. They [Israeli customs] don’t let things in 
to Palestine.” (Zahid, local coordinator). 

As we can see, there are multiple factors at play: For 
one, the camp population is very poor and cannot afford 
many luxury items such as tools and toys for their 
children. However, this also pertains to essential 
infrastructure – we were, for example, told of situations 
where power or water supply would have issues for 
months at a time due to lack of spare parts and funds to 
acquire them. The second central factor is the geo-
political situation. Palestine is interwoven in a web of 
conflicts and trade restrictions. This is not the place to 
explain the latter in detail (more information can be 
found in REF) – suffice to say that problems with 
delays, complete restrictions for certain items as well as 
increased cost due to customs are very common.  

Through 3D printing (and other digital fabrication 
technologies), we see potential to alleviate such 
problems in a bottom-up fashion. To illustrate this point 
with a case from our fieldwork:  

Nahid is a young girl of the age of 9 who was quite 
curious, motivated, wanted to learn and attended all 
our sessions. Her favourite animals are butterflies. 
Prior to our study, she could only draw them on 
paper and did so quite frequently when she had 
access to some. Thanks to the 3D printer, she now 
also can make actual physical butterflies of her very 
own. Unlike the paper ones, they now have depth 
and shape – physicality – she would not have been 
able to achieve with the tools she had access to 
before. Nahid was very happy with what she could 
do and poured a lot of remarkably focused work on 
modelling her butterfly. After printing it out, she 
happily started to include it in her playing.  

We saw many similar examples during the time we 
spent in the field. Given the focus of our come_IN club 
on children, the main usage of the 3D printer revolved 
around the theme of self-expression, i.e. the creation of 
artifacts with personal meaning, to tell stories or to play 
with (more on the artifacts below). However, we also 
saw first seeds of other themes: 

Aafia, a student volunteer who studies architecture 
at the University of Birzeit tells us that she is very 
excited about the 3D printer. She thinks about trying 
to use it in her studies and wants to talk to the 
project coordinator to access the printer outside of 
the club sessions as well. 

370



 

4  Participatory Innovation Conference 2015, The Hague, The Netherlands    http://sites.thehagueuniversity.com/pinc2015/home 

Members of the popular committee also expressed 
interest in the technology and its potential to 
manufacture parts they might need for the camp 
infrastructure such as a water pump but given the fact 
that we spend only five weeks in the field and focused 
on our work with children, we cannot report on any 
empiric results along such themes yet. However, those 
tentative results serve to illustrate that there is potential 
in digital fabrication machines to serve marginalized 
people in developmental contexts along a variety of 
different themes which all can help scaffold 
participation and empowerment, such as (playful) self-
expression, learning (potentially across boundaries) or 
regarding functional / infrastructural lines.  

The interest of different people in the 3D printer also 
serves to illustrate another role of the machines 
themselves, namely their potential to serve as boundary 
objects or boundary negotiating objects: Through their 
flexibility to make many things along different needs or 
themes but a unifying sense of exploration, 
empowerment and especially a certain playfulness 
which seems to be immanent in the machines 
themselves, they can help to bring together different 
people or communities of people.  

 
Fig. 2: 3D printed rocket and truck 

Fig. 2 shows a rocket on a truck. Both models (rocket 
and truck) were downloaded from the Internet in 
collaboration between the children and the volunteers 
with the former providing ideas what they would like to 
make and the latter helping them with finding 
appropriate models. We will talk about the specific 
models later in detail (see “Artifact Level”) but this 
project serves well to tentatively illustrate the points we 
made regarding collaboration and boundary spanning: 

“The children first looked at them [the printed 
rocket and truck] and they were amazed (smiles). 
They couldn’t believe they were printed on this 
printer (laughs)[…] We received a lot of comments 
from the [UNRWA] school teachers in the al-Am’ari 
school […] They were curious about this 3D 
printing. It was more about the technology than 
about the objects […] the teachers even came to the 
session next week. They wanted to see it how it 

works and what the children were doing.” (Zahid, 
local coordinator). 

The sense of playfulness, empowerment and amazement 
of being able to create physical artifacts really seems to 
inspire curiosity and brings people together – in the 
developmental context of the refugee camps, the 
UNRWA schools are overworked and quite bureaucratic 
which is why a visit and interest by the teachers is rather 
noteworthy. Based on this interest and the 
conversations, the local come_IN team even offered to 
come to the school to demonstrate the printer but due to 
the aforementioned bureaucracy which includes a 
lengthy approval process for external projects, this did 
not happen – which, as a sidenote, relates back to the 
value of bottom-up approaches to education in 
developmental contexts. To further elaborate on the 
potentials of Making and digital fabrication to bring 
together different communities, we can also draw on our 
previous research: In Ludwig, Stickel & Pipek 2014b, 
we found great potential in 3D printers as boundary 
(negotiating) artifacts, bridging existing community 
structures or even forming new communities. These 
results concerned different settings (older Makers in 
Germany) but we think it is quite likely that the 
potential of 3D printers to serve as boundary objects is 
only stronger in developmental settings where there is a 
common need and wish for empowerment along 
different themes and different (communities of) people 
which can be mediated by digital fabrication 
technologies.  

A similar point can be made regarding aspects of 
community and collaboration which transcend the 
refugee camp setting: As we indicated in the related 
work, global collaboration is an important factor for the 
successes of the Maker movement, especially in ICT4D 
projects such as the distributed development and 
manufacturing of DIY prosthesis. For our field work, 
we are not yet at that level, however, we saw 
collaboration across camp boundaries, which is 
remarkable in itself:  

Gulshan and Nakia live in different refugee camps 
and usually do not have personal contact. However, 
by a combination of trial and error, luck as well as 
constant exploration of CubeTeam’s interface, 
Nakia figured out how to copy a model which 
Gulshan made in a different virtual world. This led 
to Nakia remixing Gulshan’s Spongebob-inspired 
3D model according to her own preferences and 
fantasies (see Fig. 3). Her modifications seemed to 
be experimental in nature and artistically inverted 
the figure or attached a frame around it. 
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Fig. 3: Various 3D-printed objects modelled by the children 

Children in Palestinian refugee camps do not get to 
leave their camps very often, which is due to poverty as 
well as the marginalization of refugees in their own 
society. Hence, the potential for meaningful exchange, 
collaboration and joint projects across camp boundaries 
is severely limited, restricting the participation and, 
ultimately, the empowerment of those children. Through 
an ecosystem of a collaborative, playful tool for 3D 
modelling such as CubeTeam and a 3D printer, this 
changed. Obviously, such collaboration was and is also 
possible through completely virtual means (such as 
Scratch-programming projects). However, the 
possibility to virtually collaborate and then have those 
virtual creations take physical shape wherever desired 
seems more potent than non-tangible collaboration. To 
let Aafia make the point: 

“They [the children] can now work together and 
really see and really touch the things. It is 
amazing!” 

Based on our observations, we can only confirm the 
importance and the feeling of empowerment of being 
able to touch things of one’s own (co-)creation which is 
ultimately enabled through digital fabrication machines 
and their ecosystem. This in turn is a fitting transition to 
talk about the actual physical artifacts and their relation 
to aspects such as change and participation: 

ARTIFACT LEVEL 
Obviously, the actual artifacts created by the use of 3D 
printing are also quite relevant when talking about 
Making and digital fabrication and participatory aspects 
in developmental contexts. We will focus on two main 
themes we found to be central: Self-Expression (aka: 
Making voices heard) and Physicality & Taking Things 
Home: 

One of the most powerful examples for aspects of self-
expression can be found in the rocket truck we already 
introduced (see Fig. 2). To give some more context: 

“One team, they wanted to print a race car, another 
wanted to print a truck and a third team wanted to 
print this lunar rocket […] [after the models were 
printed] one team came up with the idea to colour 
them […] and they realized that when they color it 

in a certain way, they can mask that it is a lunar 
rocket and they can say that it is a rocket that can be 
used in Gaza […] They talked about it, they played 
with it, they even named the rocket […] I’m not sure 
if they chose correctly, but they put an “M75” on the 
rocket because they know this particular “brand”. 
They played with it and, you know, we were a bit 
hesitant with the children to continue to talk about 
this topic because we didn’t know where it would 
lead to […]" (Zahid, local coordinator). 

Through engaging with the actual, printed artifacts and 
thinking about colouring them (the base colour was an 
off-white tone), the children actually came up with the 
idea to combine models which originally had separate 
meaning into something relating to their dire straits - the 
artifact, in this case, is intricately linked to the violence 
in the area – as Zahid put it:  

“They are usually moved by emotions and we have a 
local channel, a Palestinian local channel that has been 
broadcasting live reports from Gaza and showing 
pictures of children being killed, showing pictures of 
homes, so this is what children in the refugee camps 
were exposed to”.  

Hence, the artifact provided an outlet as well as an 
object for discussion – uncomfortable and difficult 
discussions but obviously topics highly relevant to the 
children. There were also more peaceful examples 
relating to self-expression such as Nahid, the girl we 
already introduced and who likes butterflies so much or 
the house Rabi, a girl of 10 made and individualized 
with inscriptions as a “new house for her family” (see 
Fig. 4) – this wish for a new home, however, also relates 
back to the living conditions in the refugee camps 
which, as we explained in the research settings, are 
cramped, rickety and plagued by failing infrastructure. 
Rabi, understandably, expressed – and, through the 
model, showed – her desire to live elsewhere, in a 
bigger home owned by and made for her and her family. 

 
Fig. 4: A new home... 
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The second central dimension we would like to report 
on relates to the Physicality inherent in 3D printing. We 
already talked about such aspects on a machine level but 
the fact that things can be made relatively quickly, 
cheaply and easily has a very central implication for 
participation in developmental settings: The ability to 
Take Things Home. Zahid recapitulates months after our 
visit (and after supervising many more 3D printing 
projects on his own):  

“all the creations, even when [German researchers] 
were here, they all wanted to take them home. They 
were really proud of it and wanted to show them to 
their parents and maybe to their friends at school.”  

We noted similar effects during our field study: 

A group of three boys, for example, figured out that 
they could model eyelets attached to the already 
finished models of their initials in order to make 
their creations wearable. This discovery happened 
in both camps we worked independently and each 
time, it spread quickly by word of mouth as well as 
over-the-shoulder learning. The children expressed 
great satisfaction regarding being able to carry 
around their creations on their bodies and some of 
them showed off their brand-new bracelets or 
necklaces fashioned from string and the 3D prints in 
the next sessions. Nahid, the girl who likes 
butterflies was especially proud, approached us and 
showed a bracelet with her initials while smiling 
broadly. 

The relevance of this effect for participation in 
developmental contexts should not be underestimated: 
Based on our own experiences with purely digital 
projects (Scratch, basic HTML, etc.), we often noted 
that it was difficult for the children to actually talk about 
their projects and their accomplishments outside of the 
clubs – simply because such conversations had to be 
quite abstract: Showing a Scratch project to parents at 
home is impossible if there is no computer and no 
Internet available. Showing a physical artifact, on the 
other hand, is quite possible and proved beneficial in 
that it enabled deeper conversations between the 
children and their friends, parents or even teachers. It 
did not stop at conversations – as we can see in the 
bracelet example, the physicality also enabled actual 
collaboration and engagement with the artifact outside 
the clubs. Wearability and other individualizations (such 
as name or inscriptions of initials) seemed to relate to 
this aspect. However, the motivation to take things 
home, to show and tell, did not only relate to the models 
the children made just for themselves but also the 
collaborative creations like the rocket truck: 

“Everyone of the children wanted to take it [the 
rocket truck] home with them and we could not print 
duplicates for all the children, so we told them that 
each child can take it home for one week and then 
bring it back to the clubhouse and then another child 
would take it. But the student volunteers also wanted 

to take it home with them, so we also gave them a 
chance as well." (Zahid, local coordinator) 

DISCUSSION AND OUTLOOK 
We were able to identify potential for participation and 
empowerment in digital fabrication – in this case, 3D 
printing. This potential can be categorized along the 
lines of the technology itself as well as the physical 
artifacts:  

On a technology level, the 3D printer acts as an enabler 
for the creation of objects previously too expensive or 
simply not available. This represents a significant 
chance for poor and marginalized settings in general 
and, specifically, settings where external (trade) 
restrictions are in place – such as in the Palestinian 
setting we were working in. Bottom-up, constructionist 
“Maker” settings such as come_IN with a focus on 
education and integration or the world-wide Fab Lab 
movement with its less specific foci always aim at 
empowerment through ICT but the value behind those 
aims and a grassroots-inspired approach, again, really 
shine in marginalized settings. A key aspect here, 
however, is a socio-technical view on ICT: Human-
centered, collaborative approaches to 3D modelling and 
3D printing have proven to be quite motivational, 
especially for beginners. This aspect is reinforced by the 
playfulness and the sense of joy immanent in 
technologies that empower people to give their 
creations physical form. We saw quite similar effects in 
studies with older Makers in very different, western 
settings (Ludwig, Stickel, Boden, et al. 2014a). Taken 
together, playfulness, collaboration and the sense of 
empowerment seem to work really well to imbue Maker 
technologies such as 3D printing with the quality of 
boundary objects: People come together, have 
conversations, share ideas and start projects such as the 
rocket truck we reported on. Such (intrinsic) motivation 
to engage in projects is far from common in depressing 
settings such as the refugee camps we worked with 
where unemployment and – after what are now multiple 
generations of marginalization – lack of motivation is 
frequent (Aal et al. 2014), while the collaborative 
aspects are beneficial to connect people from different 
areas (such as our two refugee camps) which might 
otherwise hardly ever collaborate given socio-economic 
hardship hampering their movement. 

One of the key aspects why we deem digital fabrication 
to be so powerful for developmental contexts is the fact 
that the machines do not just stand for themselves but 
produce artifacts which can be taken home. Unlike with 
other ICT such as traditional computers, people – in our 
case, the children – can touch, take, carry, remix and 
modify their creations in the physical world. This adds 
to the sense of empowerment but most importantly, it 
lets the creators tell the stories behind their artifacts in 
many different situations without access to ICT itself 
which is crucial in developmental settings. This makes 
for great, situated potential for meaningful 
conversations as well as collaborations – as we saw 
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when children suddenly engaged in joint work with their 
parents on their 3D printed pendants at home. The 
situated availability together with the tangibility and 
relative simplicity of the 3D printed objects seemed to 
do break boundaries such as the scepticism of many 
older parents regarding computers which they often do 
not understand (Aal et al. 2014).  

Of course, we have to acknowledge the fact that the 
creations we saw come into the physical world were all 
relatively simple and centered around playful themes of 
personal self-expression – this is valuable in itself but 
not sufficient for lasting socio-economic change. 
However, we saw tentative roots of other projects such 
as more complex approaches taken by the students and 
given the interest of officials from the camp 
committees, we hope to see the empowering aspects of 
digital fabrication in the refugee camps spread wider in 
the future. To achieve this, 3D printing in itself 
probably is not sufficient either. The Fab Lab idea 
(Gershenfeld 2005) which focuses on grassroots-spaces 
for digital fabrication with a portfolio of machines 
which can produce (almost) anything might certainly be 
more sensible to foster bottom-up empowerment and 
production in the long term. The caveat here is – for the 
most part – cost: 3D printing has drastically decreased 
in cost and increased in availability while other Fab Lab 
technologies such as laser cutting or CNC milling are 
still more expensive. However, there are more and more 
projects such as the Resha laser cutter2, the Lasersaur3 
or Open Source CNC mills4 which will, in time, bring 
those technologies to a more affordable and available 
level as well, potentially enabling a more encompassing 
web of bottom-up empowerment in developmental 
contexts through digital fabrication (Mikhak et al. 
2002). 

Another caveat we need to discuss is the fact that, for 
now, certain aspects of the digital fabrication process 
are more difficult and hard to appropriate than others. 
Creating a 3D model – the basis of all digital fabrication 
– is surprisingly easy, the learning curve works well and 
there is already a certain structure to foster 
appropriation like a variety of collaborative tools such 
as CubeTeam which we used. However, when it comes 
to making a physical object from the model, the path 
usually is thornier: There is usually no integration 
between the 3D modelling tool and the 3D printer; the 
software users need to print is usually complex to 
calibrate and operate; there are many parameters to 
consider; and the 3D printers itself have to be calibrated, 
cared for and handled properly as well. Furthermore, 
they can be dangerous through hot or moving parts and 
an open construction. If we think about more advanced 

                                                             
 
2 www.reshalaser.org 
3 http://www.lasersaur.com 
4 Such as http://shapeoko.com 

digital fabrication such as CNC milling, things only get 
more complex and hard. However, we believe that most 
of these issues are solvable through more integration 
between soft- and hardware and carefully designed 
mechanisms to support appropriation such as feedback 
loops, simulations, etc. regarding printing directly in the 
3D modelling tool, accompanied by sensors and 
feedback systems integrated into the digital fabrication 
technologies itself. We talk about such issues, to an 
extent, in (Ludwig, Stickel, Boden, et al. 2014a) and 
will elaborate on them with a focus on the project in 
Palestine in (Stickel et al. n.d.). 

For our future work, we are currently setting up a 
similar study as we did in Palestine in one of our 
German come_IN clubs – however, we explicitly plan 
to facilitate collaboration between the Palestinian and 
the German children – we are very curious to see how 
the aspects of playfulness, collaboration and especially 
the physicality and the self-expression through artifacts 
pan out in such an international setting with significant 
cultural and language barriers. In a more long-term 
view, we are also thinking about how to bring other, 
more complex digital fabrication technologies into the 
refugee camps and how to facilitate their appropriation 
there. Furthermore, we are working on approaches to 
integrate bottom-up, constructionist project work and 
learning into more formalized education: Given the fact 
that most education (in developmental as well as other 
settings) happens in institutions such as schools, we 
think that it might be sensible to bring those 
institutionalized forms of learning together with the 
sense of empowerment and participation as well as the 
situated learning effects (which in turn again foster 
empowerment) enabled through digital fabrication. 

To sum up: We believe there is great and immediate 
potential in digital fabrication for the empowerment of 
marginalized population along more playful themes of 
self-expression. In a more long-term view, we see this 
as a potential road towards a more encompassing 
participation of such populations regarding the 
production of physical goods in a grassroots and peer-
based approach – given carefully and better designed 
technologies for digital fabrication  - from an 
engineering as well as an HCI point of view with foci 
on affordability and scaffolding as well as supporting 
appropriation, respectively. 

We would like to thank the come_IN team in Palestine 
for their hospitality, their participation in the project and 
their great motivation for change in their hard and often 
dangerous surroundings.  

REFERENCES 

Aal, K. et al., 2014. Come_in@Palestine: Adapting a 
German Computer Club Concept to a Palestinian 
Refugee Camp. Proc. CABS ’14, pp. 111–120. 

374



 

8  Participatory Innovation Conference 2015, The Hague, The Netherlands    http://sites.thehagueuniversity.com/pinc2015/home 

Blikstein, P., 2013. Digital fabrication and “making” in 
education: The democratization of invention. In J. 
Walter-Herrmann & C. Büching (Eds.), FabLabs: 
Of Machines, Makers and Inventors. Available at: 
http://www.academia.edu/download/30555959/Bli
kstein-2013-
Making_The_Democratization_of_Invention.pdf 
[Accessed August 10, 2014]. 

Braun, V. & Clarke, V., 2006. Using thematic analysis 
in psychology. Qualitative Research in 
Psychology, 3, pp.77–101. 

Gershenfeld, N., 2005. Fab: The Coming Revolution on 
Your Desktop - from Personal Computers to 
Personal Fabrication, Basic Books. 

Hatch, M., 2013. The Maker Movement Manifesto, 
McGraw Hill Education. 

Kafai, Y.B., Peppler, K.A. & Chapman, R.N., 2009. The 
Computer Clubhouse: Constructionism and 
Creativity in Youth Communities. Technology, 
Education--Connections, Teachers College Press. 

Krassenstein, E., 2014. Man Compares His $42k 
Prosthetic Hand to a $50 3D Printed Cyborg 
Beast. 3DPrint.com. Available at: 
http://3dprint.com/2438/50-prosthetic-3d-printed-
hand/ [Accessed September 5, 2014]. 

Ludwig, T., Stickel, O., Boden, A. & Pipek, V., 2014a. 
Towards Sociable Technologies: An Empirical 
Study on Designing Appropriation Infrastructures 
for 3D Printing. Proc. DIS ’14, pp. 835–844. 

Ludwig, T., Stickel, O. & Pipek, V., 2014b. 3D Printers 
as Potential Boundary Negotiating Artifacts for 
Third Places. Workshop Proc. DIS '14.. 

McTaggart, R., 1991. Principles for Participatory Action 
Research. Adult Education Quarterly, 41, pp.168–
187. 

Mellis, D.A. & Buechley, L., 2012. Case studies in the 
personal fabrication of electronic products. Proc. 
DIS '12, pp. 268–277. 

Mikhak, B. et al., 2002. Fab Lab: An alternate Model of 
ICT for Development. In Development by Design 
(DYD02). pp. 1–7. 

Moilanen, J., 2012. Emerging Hackerspaces - Peer-
Production Generation. Open Source Systems: 
Long-Term Sustainability, 378, pp.94–111. 

Papert, S. & Harel, I., 1991. Situating Constructionism. 
Constructionism, 36, pp.1–11. Available at: 
http://www.papert.org/articles/SituatingConstructi
onism.html [Accessed January 3, 2015]. 

Pipek, V., 2005. From Tailoring to 
AppropriationSsupport: Negotiating Groupware 
Usage. University of Oulu. 

Rekowski, T. von et al., 2014. Playful, collaborative 
approaches to 3D modeling and 3D printing. In 
Mensch und Computer 2014 Tagungsband. pp. 
363–366. 

Rohde, M., 2004. Find what binds. Building social 
capital in an Iranian NGO community system. In 
V. Huysman & V. Wulf (Eds.), Social Capital 
and Information Technology. Cambridge: MIT-
Press, pp. 75–112. 

Schubert, K., Weibert, A. & Wulf, V., 2011. Locating 
computer clubs in multicultural neighborhoods: 
How collaborative project work fosters integration 
processes. International Journal of Human 
Computer Studies, 69, pp.669–678. 

Stickel, O., Hornung, D., Aal, K., Rohde, M., Wulf, V. 
3D printing with marginalized refugee children – 
a field study on chances and issues. In ECSCW 
2015 (submitted for review). 

Tanenbaum, J.G. et al., 2013. Democratizing 
technology: pleasure, utility and expressiveness in 
DIY and maker practice. Proc. CHI '13, pp.2603–
2612. 

Weibert, A. et al., 2014. Sewing Interest in E-textiles: 
Analyzing Making from a Gendered Perspective. 
Proc. DIS '14, pp. 15–24. 

Weibert, A. & Schubert, K., 2010. How the social 
structure of intercultural computer clubs fosters 
interactive storytelling. Proc. IDC '10, pp. 368–
371. 

Willis, K.D.D. & Gross, M.D., 2011. Interactive 
Fabrication  : New Interfaces for Digital 
Fabrication. Proc. TEI '11, pp. 69–72. 

Yerousis, G. et al., 2015. Computer-Enabled Project 
Spaces  : Connecting with Palestinian Refugees 
across Camp Boundaries. Proc. CHI '15 
(forthcoming). 

 

 

375



Track 5: Designing through things

Introduction track
The papers are arranged in the order of presentation at the Conference

Video sense-making with scale-models, Jacob Buur & Agnese Caglio

Embodying Material Ideation, Danielle Wilde

A board game for participatory innovation: Instructions as design material, Sarah Eagle et al.

The maker+analyst game: Making sense of an arranged marriage, Sara Reinholz et al.

Stages in texting in the wild, Agnese Caglio & Mie Femø Nielsen

Copying and learning in testing, Mie Femø Nielsen & Agnese Caglio

Noticing objects within the home: Navigating a new dwelling with a video recorder, 
Rachael Luck & Kristian Mortensen

Impact of connected objects on social encounters, Koen Schellekens at al.

Cut, slice, cook and peal: Exploring the role of artifacts in food interaction design, 
Naushin Malik & Anna Croon Fors

Moving in mysterious ways: Users’ responses to an expressive artifact, Nina Huijboom et al. 

Challenges with Google Glass in social interaction, Brian Due 

Designing through things: Objects as catalysts of change, Helena Hansson 

Object theatre - A playful understanding of design, Merja Ryöppy & Andreas Heiberg Skouby

Marionette prototyping for evaluating conceptual ubicomp applications in their context, 
Tim Overkamp & Stefan Holmlid

Story Shell: The participatory design of a bespoke digital memorial, Wendy Moncur et al. 

Disrupting the device paradigm: Designing for mutual praxis in connected objects, Holly 
Robbins 

On the making of things: Taking a risk with 3D printing, Andreas Lund et al.

Reimagining interaction through animistic design, Betti Marenko & Philip van Allen

Listening to an everyday kettle: How can the data objects collect be useful for design 
research?, Nazil Cila et al.

376



Track Chairs

ELISA GIACCARDI   

INTERACTIVE MEDIA DESIGN

FACULTY OF INDUSTRIAL DESIGN   

ENGINEERING

DELFT UNIVERSITY OF TECHNOLOGY

DENNIS DAY  

LANGUAGE & COMMUNICATION

UNIVERSITY OF SOUTHERN 

DENMARK

We believe it is a fair claim that material objects, physical environments and social practices 

are ecologically interconnected and interdependent. As such, they support the performance of a 

variety of human activities, from individual tasks to collective action. Many of our social practices 

today, however, are taking place online, seemingly rendering shared material objects and physical 

environments unnecessary. It is not without a sense of irony that we, at the same time, witness 

increasing research interest in the role that objects play in everyday life. We do not believe this is 

merely nostalgic longing for a simpler, physically bounded life. We suggest rather that we have 

become more aware of the materiality of our lives when objects like network cables, water-resistant 

clothing and guaranteed salmonella-free chicken fail and derail futuristic visions of immateriality.

Challenges

Papers in this track focus on objects in social activity, generally, and what the social activity of 

designing through objects might be specifically. Of particular interest to us has been:

• objects of mutual availability, attention, concern, and/or utility;

• objects loosely or tightly coupled across contexts and activities;

• objects situated within specific physical environments;

• objects with specific histories or provenances;

• objects imbued with computation;

• objects functionally in flux.

The papers are arranged in the order of presentation at the Conference
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ABSTRACT 
Video recording has proven immensely successful 

for acquiring field data for design work: data about 

technology in use and about future contexts for 

innovative products and services. While new, small 

camera types make recording almost 

unproblematic, the task of making sense of video 

for design is still a challenge.  

This paper discusses a method of re-enacting the 

actions observed on video, with objects in a scale 

environment. The case we work with concerns the 

activities of forklift truck drivers, and in particular, 

how they build skills of manoeuvring trucks in a 

‘social environment’ of many other trucks working 

at the same time. This method helps design teams 

to make sense together as a precondition for 

creating design proposals grounded in contextual 

understanding, e.g. of improved safety equipment 

or truck guidance systems.  

We first describe how the method emerged through 

a series of experiments, and subsequently analyse 

how scale models are employed during a sense 

making session involving designers. Based on the 

analysis, we will discuss how re-enacting with 

scale models sets particular foci for sense-making, 

provides ownership of the material, and 

encourages design team members to investigate 

opportunities for change to the situation observed.  

 

INTRODUCTION 
Video recording has proven to be extremely successful 
for acquiring rich field data for design work. However, 
in design processes a big challenge remains in 
understanding emerging practices around new 
technologies in use, while maintaining a pace that 
allows multiple iterations in the design of new products. 
This calls for fast approaches for analysing and 
describing what ‘happens’.  

One available approach, interaction analysis (Jordan & 
Henderson 1995), draws increasing attention as a 
powerful research method for understanding activities 
and social processes. Originating from 
Ethnomethodology and Conversation Analysis, this 
method aims to make sense of data ‘from within’ – that 
is, it looks at naturally occurring (social) interactions 
and focuses on how people themselves make 
understandings visible, thus avoiding interpretation of 
the data based on preconceived theories (Sacks et al. 
1974, Heritage & Clayman 2010). Interaction analysts 
rely heavily on video data for their analysis, making the 
data “workable” through use of transcripts that allow 
them to track speech, body movements, gestures or 
other relevant features of the interaction (Goodwin, 
2000). However, one of the challenges that often arise 
when integrating such detailed analysis in the design 
process is related to how to share these transcripts, 
descriptions and findings among members of the design 
team, some of whose might be looking for 
“implications” (Dourish 2006), or might be less 
experienced with analysis and uncomfortable with the 
complexity of transcripts. Instead of a traditional model 
of ‘analysts communicating findings to designers’, it has 
been argued that video can be regarded as a ‘design 
material’ with which designers collaboratively ‘build 

Figure 1. Designers analyse video recordings from a truck driving 
school by re-enacting actions with toy truck models in scale. 
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meaning’, rather than as ‘hard data’ that support design 
decisions through appropriate analysis (Buur et al. 
2000). In extension of this position, we prefer the term 
‘sense-making’ to ‘analysis’, as the sole purpose of the 
sessions we are facilitating is to create ‘better’ designs, 
not to develop understanding or theory for its own sake. 
Hence we are less occupied by the ‘findings’ of the 
analysis in its own right, more with the ‘sense’ it makes 
to designers. 

The work presented in this paper is an attempt to 
address key questions related to video sense-making: Is 
it possible to translate the complexity of video data into 
easily understandable forms, enabling faster 
engagement with video data? Can this activity be shared 
among team members, facilitating communication? Can 
video sense-making be fun? 

FOCI FOR INTERACTION ANALYSIS 
Our work is particularly influenced by Jordan and 
Henderson (1995), who proposed to make interaction 
analysis collaborative through the concept of Interaction 
Analysis Labs, in which researchers (with cross-
disciplinary backgrounds) look at the video recordings 
together. This practice, widely used also in 
Conversation Analysis in the form of data-sessions 
(Have 2007), encourages multiple points of view to 
meet, and possibly allows for a broader and less 
distorted look at what is happening in the data. The 
Interaction Analysis Lab concept has gained wide 
acknowledgement in design circles, likely because of 
the mixed backgrounds in anthropology and computer 
science of the authors, and their affiliation with the 
Xerox PARC environment. As a guideline to initially 
approaching video material, Jordan and Henderson 
provide a list of possible foci for analysis – such as how 
people participate and take turns, how people occupy 
space, etc. These foci act as ‘entry points’ to the data by 
guiding a first look, in order to identify elements to be 
further investigated with deeper and more detailed 
analysis. Inspired by this idea of ‘entry points’, we 
experiment here with using objects, acting as tangible 
tools to make video analysis engaging and support 
specific foci. In this case, we work with a focus on the 
spatial organisation of activities, where attention is 
drawn to ‘the physical co-presence of persons is always 
managed by socially recognized (although often 
unstated) expectations regarding occupancy of space, 

interaction with others, use of objects and resources, 
display of physical presence, and voice’ (p. 72). One 
important aspect of spatial organisation is the ownership 
of territory that ‘affects the mobility of participants – 
whether they can move around at will or have to ask for 
permission’ (Jordan & Henderson 1995, p. 74). 

SKILLED FORKLIFT TRUCK DRIVING 
The method presented here is the result of a series of 
design experiments over two years with various 
materials, deployed with different groups of 
industrialists, researchers, and graduate students, who 
make sense of a range of video recordings. In this paper, 
we build on a case of studying skilled forklift driving in 
collaboration with Crown Equipment Corp. 

Crown Equipment is a manufacturer of material 
handling equipment used in warehouses, manufacturing 
facilities, and outdoors. The corporation has a powerful 
design department that in the past has contributed 
significantly to truck innovations. The most common 
type of material handling equipment is the 
counterbalance forklift truck. Operating a forklift truck 
requires a high degree of precision and skill to be 
productive and efficient, while remaining safe. Past 
research suggests that operators value visibility, control 
precision, comfort and performance. While the forklift 
truck is a fairly standardised product, fresh perspectives 
and a deeper understanding of operator driving practices 
might uncover opportunities for design improvements – 
a hypothesis that led to the collaboration with our 
university. 

Within the past two years, Crown’s design research 
group has conducted an extensive ethnographic study of 
forklift truck practices around the world, to better 
understand how drivers perform their everyday 
activities. The intention of the study was to identify 
potentially unmet needs and opportunities for 
innovation. However, one challenge the design research 
group encountered was how to make sense of the 
ethnographic data for or with other departments.  

It is in this context that we set ourselves the challenge to 
develop a tool that can support sense making of how the 
work of truck drivers is spatially organised, and do so in 
a collaborative manner for designers untrained in video 
analysis. We also conducted an ethnographic study 
ourselves, where we video recorded skilled truck drivers 
performing their everyday tasks, and unskilled drivers 
while learning in a truck driving school (Figure 2).  

UNDERSTANDING TRUCK DRIVING WITH 
SCALE MODELS 
We address the sense-making challenge with simple, 
tangible tools that support hands-on collaboration. We 
rely on a tradition of research, which sees objects as 
central to participation, reflection and exploration of 
alternative views (Brandt, Messeter & Binder 2008, 
Cross, 1982). One aspect that we found particularly 
intriguing in the field recordings is how operators learn 

Figure 2. Video footage of ‘social’ forklift truck operation in a truck 
driving school. 
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to navigate their trucks in shared workspaces; how they 
drive in and out between one another without accidents. 
We came to talk about this as the ‘social truck’ skills. 
Apparently without explicit rules about right of way, 
professional truck operators seem to sense each other’s 
positions and movement patterns at an incredible pace. 
But how do they develop this skill? Is it possible to 
track this development, and use it as a source for truck 
innovation?  

Scale-Model Sense-Making in all its simplicity relies on 
participants re-enacting the activity observed in the 
video – in this case with scale model toy trucks. The 
participants build a scale model of the workspace in 
front of the video screen and drive the truck models 
around in sync with the video running (Figure 3). To 
enhance the effect, there’s an extra screen and a video 
camera recording the toy truck action from a vantage 
point similar to that of the fieldstudy camera (Figure 4).  
Even if not a professional truck driver, the re-enactment 
of movements will convey a deeper sense of what is 
going on.  

Prior to the sense-making (Weick, Sutcliffe & Obstfeld 
2005) session, facilitators choose two or more 
sequences of videos to analyse, preferably containing 
similar activities, for instance, of the same task 
performed by novice and routine operators. Video 
sequences of 1 to 5 minutes’ length can be analysed 
effortlessly with the tool, depending on the level of 
granularity that participants want to achieve. In our 
case, the bulk of video footage was first analysed using 
the Video Card Game method (Buur & Soendergaard 
2000), which helped us define the theme of ‘social 
trucks’ (i.e., how drivers manoeuvre their machines in a 
shared workspace) and enabled us to assemble a cluster 
of suitable video clips. 

For every video sequence, the sense making session 
runs in four phases of 10 to 15 minutes each (or more if 
needed).  

1. Recreating the scene. In the first phase, the 
participants focus exclusively on the physical 
environment that sets the limitations of the workspace. 
Using various materials they establish the workspace 
layout in scale on the board.  

2. Tracing movements. Next they concentrate on the 
routes that each driver takes and draw lines to indicate 
truck routes on the whiteboard. The video may be 
slowed down, stopped or reviewed whenever 
participants feel the need.   

 3. Re-enacting actions. In the third phase, participants 
place toy trucks corresponding to each truck in the 
video on the board, and try to run them through the 
stipulated routes (Figure 3). Each participant can handle 
no more than one truck, and this takes a bit of training 
to get right. In the process, the participants will typically 
notice things that otherwise would have stayed 
unnoticed. 

4. Reflecting observations. In the fourth phase, 
participants reflect on the experience and relate their 
observations for general discussion. After several videos 
this will naturally include comparisons between the 
different practices observed. 

Most likely these steps will lead to discussions of 
innovation: Which redesigns may alter the situation to a 
‘better’ one? This is true in particular for the sessions 
with industrialists, who develop forklift truck for their 
profession. 

DESIGN RESEARCH ITERATIONS 
We developed the concept of Scale-Model Sense-
Making through a series of design experiments with a 
range of materials and concepts, where the spatial 
organisation of human activity emerged as our main 
focus of interest. Each tool design was tried out in one 
or more video sense-making sessions ‘in the field’ 
(Koskinen et al. 2001). For such sessions we invited 

 
Figure 3. Participants of a video sense-making session in action. Three 
participants each operate a toy truck to re-enact social behaviour. 

 

 
Figure 5. Analysts re-create an excavation site in scale to understand 
the movements of people and machines. 

 

 
Figure 4. Schematic of the Scale-Model Sense-Making setup. The 
lower screen shows fieldstudy video, the upper shows camera view. 
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researchers (interaction designers and conversation 
analysts), industrialists (industrial designers and 
engineers), or graduate students (interaction design, 
communication design). The tools were used to analyse 
various video materials, including backhoe loader 
operation on building sites, forklift truck driving, and 
design workshop activities. The experiments were 
documented on video (top and side views), and the 
participants were invited to reflect on how the tools 
worked for them. For some of the experiments, simple 
reflection was sufficient to improve or abandon the tool 
concept. For others, transcription and interaction 
analysis was necessary to understand how the different 
materials facilitated video sense making. In the 
following sections we will highlight three iterations of 
our research process – and what they helped us see. 

1ST ITERATION: RE-CREATING THE SCENE 
In scenario design it is well known that the mere activity 
of recreating the physical use environment (in scale or 
full-size) is a rich source of learning about use context. 
For instance, Burns et al. recreated a hairdressing saloon 
for acting out scenarios to understand how new 
augmented technologies might enhance hairdresser 
work (Burns et al.1994). In our first experiments with 
re-creating movement scenes, we provided wooden 
bricks and other simple, abstract pieces for participants 
to try rebuild the environment (Figure 5). While this 
certainly had an effect on the analysis detail, the 
materials were too simple to create real engagement. 
Lego, on the other hand, made participants spend too 
much time in trying to reach a naturalistic image of the 
environment. Hence, in our present version, we strive to 
provide look-alike materials in approximate scale of the 
toy trucks (Figure 6). 

2ND ITERATION: TRACING MOVEMENTS 
Tracing lines of people’s movements on the floor plan 
as part of work efficiency studies, as ridiculed in the 
Norwegian movie ‘Kitchen Stories’ (Hammer, 2004), 
does serve a purpose of enhancing attention to spatial 
activities, however tedious these diagrams may seem. 
Our first experiments with movement tracing of trucks 
had a similar nature. We devised small, arrow-shaped 
tokens with a fixture for a felt pen to be used as ‘tracing 
tokens’ on white paper to analyse the movements of 
backhoe loaders on a building site (Figure 7). The 
sense-making session was successful in terms of 
attention to spatial details in the video, but participants 
found it troublesome to regularly have to erase lines, 
when they were found not completely correct. Hence in 
our latest iteration, we use a horizontal whiteboard to 
sketch out truck routes. 

 3RD ITERATION: RE-ENACTING ACTIONS 
Inspired by Turner’s work on performing ethnography 
(1987) we have experimented with the value of re-
enacting what people do in our field videos. Turner’s 
point was that the ‘kinetic characteristics’ of, in his 
case, cultural rituals cannot be adequately conveyed in 
ethnographic text, but need to be re-enacted. In an early 
sense making experiment, we studied the role of post-its 
in strategic decision making of the kind which-idea-do-
we-choose. In several projects we had employed a 
similar method of asking participants to collaboratively 
arrange post-its with design idea names in a two-by-two 
matrix of  ‘innovation potential’ vs. ‘belief in success’. 
As we had noticed a fair deal of moving post-it notes 
around until agreements were reached, we challenged 
colleagues to re-enact these processes to see if we could 
gain a deeper understanding of the phenomenon (Figure 
8). The participants felt highly engaged, and reflected 
that the re-enactment helped them experience roles of 
the people on video and their engagements/ disengage-
ments; the ‘energy’ in the moves.  

In the sessions with the toy truck sense making, very 
consistently the session participants stand up, when the 
re-enactments start (Figure 3). Partly, this may be for 
better reach across the board to drive the trucks, but we 
see it as much as a sign of engagement and high spirit. 
This is where video sense making becomes fun! 

 

 
Figure 6. Materials used for re-creating the forklift truck 
environment of a loading bay with containers and pallets. 

 

 
Figure 7. Participants trace movements on paper with ‘tracing 
tokens’ (left picture), then simulate the movements (right). 

 

        
       Figure 8. Researchers re-enact how participants in the design     
       workshop on video shift around post-its on a strategic diagram. 
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HOW DOES THE METHOD HELP? 
We will now discuss the final iteration of the method, 
and describe more in detail some aspects of how it was 
used during sense-making sessions. We draw on four 
video recorded sessions of 30-40 min each, two of them 
with industrialists (who have a clear focus on ‘making’ 
innovation), and two with researchers (conversation 
analysts and design researchers, who more dominantly 
focus on ‘analysis’ of driver behaviours). We are 
particularly interested in understanding where either 
enactment or scale models are treated as relevant for the 
sense making, and what kind of activities the 
participants actually use the objects for.  

Generally speaking, with its different steps the activity 
allows participants to look at data by gradually placing 
the focus on specific actors/trucks or activities. This 
prompts different kinds of conversations around the 
data, from an unfocused looking in the first part, when 
just looking at the video, to truck-focused tracking in 
the later phases.  

BUILDING TO SCALE 
In the first phases the participants get an overview of the 
different activities carried out by the drivers and of the 
relations between drivers’ actions, other drivers, timings 
and context.  The scale is already a crucial discussion 
for participants, who actively engage to establish a 
reliable system for defining spaces and trajectories. For 
example, one researcher team found it relevant to start 
defining how racks are sub-divided, and even their 
numbering system (Figure 9a). This in turn helped them 
define the starting locations of the drivers and their 
movements. In one of the industrialists sessions, the 
scale also draws much attention, as the participants re-
adjust routes and drawings. In one case, a designer is 
prompted by his colleagues to redraw a rack, in order to 
proportionally fit the truck sizes and paths (Figure 9b). 

When the truck models are brought into play, they 
encourage participants to focus on what is important in 
the video extract. Faced with the challenge of having 
too few models for representing seven trucks in the 
video, one industrialist team starts discussing which are 
the ‘important’ trucks, and which ones just play a 
‘peripheral role’. The scale models are used repeatedly 
to demonstrate hypotheses and routes, alternating 
between looking at the screen and moving the toys. 
Even while the ‘enactment phase’ has not officially 

started, participants already describe what happens in 
the scene, while building it.  

This case is more prominent in the industrialist case, 
and one of our hypothesis for this difference is related 
exactly to scale problems: In the researcher case, one 
participant noted how the mismatch between the boards’ 
size and the relatively too big size of the toy trucks 
created problems in recreating the environment. In the 
industrialist case the scale proportions between the 
drawing board and the toy trucks seemed to be good 
enough for them to proceed and test hypotheses on 
drivers’ trajectories, also in relation to other drivers 
actions. But what, more precisely, do participants look 
at during the tracing phase? In one of the researcher 
cases, tracking movements and intersections brought 
into the discussion the role of eye gaze, which was then 
drawn on the board as small arrows along with the 
trajectories of the trucks (Figure 9a). Industrialists, on 
the other hand, focused on pace of movements, stops, 
turns and waiting sequences. (Figure 9 and 10) 

TRACING TRUCK RULES 
In the following extract from the tracing phase, we look 
at the case with four industrialists, analysing a video 
from a training day in a truck driving school. At the 
beginning of the activity, the group has already been 
provided with a whiteboard, markers, scale racks and 
LEGO-built trucks, which they have arranged so as to 
reconstruct the scene in scale. We look at a moment 
when they have already completed the drawing, each of 
them tracking the movements a particular truck and 
coding time, direction and main action accomplished in 
a specific location (Figure 10).  

D (11:14) ”The guy with the oversized load. He either is 
not competent or is very worried about having a load” 
A: ”Which one?” 
D: ”The guy that I’ve got ((points at the truck in front of 
him)) right at the centre ((points at the screen)) the guy 
with the blue load ((opens arms wide))” 
A: ”OK” 
D: ”Because basically he waits a long time for moving, he 
moved out and then he waits a lot” 
A: ”Yeah” 
D: ”Cause people are largely driving around him” 

At this point, after the tracing, the participants are trying 
to summarise, gesticulating, talking and looking at the 
video, how the different trucks behave. One first 

Figure 10. Tracings of paths and activities in the scale model. The 
“oversized load truck” is the one in the centre.  

  
Figure 9. Participants define scale: (a) rack numbers and (b) length. 
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observation we can make is how following the tracing, 
in discussing the scene, the participants refer to the 
truck they had assigned, for example in this case with D 
bringing in the perspective of a driver with a big load. 
We see this as a simple, but telling example of how 
already just by following, with a pen, the movements of 
a particular truck, participants intensely focus on it, and 
hypothesise the reasoning of why the driver would 
move in a certain way rather than another. 

In another session, participants take the “waiting” 
actions of the drivers as a departing point to look for the 
rules that govern how the truck drivers take turns: 

D (25:40) “I’m trying to figure out what the rules are; like 
when one stops, the other stops. It doesn’t play out.” 
D (27:28) “I also had the idea that, when I first saw them 
together that the person to the right has some kind of right-
of-way. But that didn’t work either (as a rule).” 

We can see therefore how the tracing phase already 
brings up conversations around relevant elements 
connected to forklift driving including both individual 
skill and loads, and the wider perspective of the social 
coordination of the activity. 

ENACTING OWNERSHIP OF TRUCKS 
The design of the activity requires the participants to 
enact, in real time with the video, the trajectories of the 
trucks, each of them “driven” by a different participant. 
This particular activity is usually silent, and interrupted 
rarely by comments either on the performance, when 
loads fall, or when tracks, arms and directions overlap 
(“we have a worse traffic jam!”). In some cases 
participants comment about the activities they enact (for 
example repeating “moving” while moving the truck, or 
saying “stopping” when the truck stops).  

However, this is not the only form of enacting with 
scale models we find in the sessions. We can in fact 
observe two different kinds of enactments, heavily used 
particularly by the industrial teams aside from the silent 
one just described: A first one where participants use 
models to demonstrate to each other, or explain, the 
different movements of a particular truck driver by sort 
of “splitting” the complexity of the data in chunks, or in 
slower sequences with comments while happening. 
Describing or isolating the activities in this way, the 
participants discuss drivers’ intentions and decisions in 
relation to the particular issue they are addressing, for 
example, when stopping to wait for another truck to 
pass. A second use of the enacting is for making 
hypotheses, talking about what could have been, or what 
could be, with typical ‘what if’ statements. Such 
statements have been recognised as central for design 
practice (Cross 1982). 

In the case of the enactment, is easy to observe that 
participants come to identify with ‘their’ truck. When 
asked in one team, if they like to swop trucks for a 
second run, the response is negative: “Because we 
moved into that character; I am that truck!” 

REFLECTING OBSERVATIONS: SOME EXAMPLES 
When we look closer at the conversations around the 
toy trucks we notice how the researchers gradually 
come to make sense of skilled forklift truck driving. 
They first search for metaphors to ‘make the strange 
familiar’. For instance, they compare what they see with 
a dance: 

D (21:05) “Well, I think probably what you have is like in 
dancing or in music: Your count. You count beats. On one, 
one does this, on two I do this, I move, on three I stop. 
Everyone has to score. And then hopefully, if everyone 
counts the same way, then it syncs up.” 
D (25:15 after second trial) “I think we are getting better at 
it. I mean you get a sense of the choreography of it.” 

In another team, the researchers compare truck driving 
to something they know well: cars, motorbikes: 

J (36:15) “if you drive a car, you are not staring at other 
cars. Once there’s something going on, you are focusing on 
those.  
C (36:30) “This is much more intricate, there is much more 
interweaving of movement. With cars, you hopefully stick 
to one side or the other side of the road, right? (…) It’s a 
bit like bumper cars in a fair! They can do the same, you 
can almost turn round on yourself.” 
J (41:07) “Like a motorbike driver, you’ve got to look at 
where you want to be, not where you are!” 

The other researcher team had the same thought, when 
discussing if truck driving is similar to car driving. 
There is quite a discussion about how routine drivers 
look, and what they look for: 

J (41:50) “He just checks with one view, if there’s space to 
back up.” 
J (51:50) “It’s more of a glance than a look. If they even do 
look, I think a lot is going on in the peripheral vision.” 
H (27:50) “What about the position of the forks?” 
K “I think it tells the other drivers something, because 
when his forks are up high, I might move now. This sense 
of coordination.” 

So it seems experienced drivers depend heavily on a 
skilled peripheral vision, and when they look, they 
know precisely which clues to look for. In both teams 
the researchers are focused on the space that the trucks 
seem to inhabit (Figure 11): 

 

Figure 11. Truck drivers operating in shared spaces on a loading deck. 
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C (1:01:17) “I’d say they are constructing a space around 
them as they interweave. Its very much an interweaving we 
saw this time (the professionals), whereas the first one (the 
learners) was much more hesitant. The flow element is 
much more prevalent in this.” 
K (50:05) “But isn’t there some kind of orientation, 
compared to the other one (the learners), we have our 
individual spaces, and we need to use the shared spaces, 
but then we do it as quickly as possible, in order to get 
out.” 

Independently both teams reach the conclusion that 
professional forklift truck driving is likely governed by 
the operator’s ability to project spatial organisation of 
actions: 

C (1:04:25) “They are almost projecting actions into the 
future as well as spatially.” 
D (28:30) “What does the driver need to know? He needs 
to know where the other driver is, and what is their next 
move? And what is my next move?” 

With such an enhanced understanding of what forklift 
truck driving is about, the participants may start to look 
for innovation opportunities: Can one enhance the sense 
of shared spaces? Of projecting future actions?  

THE METHOD AS ANALYSIS TOOL 
When asked to reflect on what this method actually 
offers, there’s discussion, in particular among the 
conversation analysts: 

D (58:05) “It builds a better memory. ‘Cause you’ve done 
it. And this may be hard, when you have something 
untranscriptable as this. (…) Before you can do analysis 
you have to have the memory of it. You have to have some 
record, somewhere. You can’t do a simultaneous analysis. 
Its just too fast. You have to freeze it in some fashion in 
order to make it tangible in some way.” 
J (33:16) “What it doesn’t do compared to any form of 
recording, transcription or what ever, is it is not permanent. 
I cannot take it away and do analysis on top of it. Its gone 
in the moment you are done, its gone.” 
D (1.00:10) “The other thing is  (…) to do kind of ‘what-if’ 
things: What if he had done this, what would he have done 
(pointing to the two trucks) The counter-factual, the ‘what-
if’ scenarios. That you can’t do in the film, you can only do 
it this way.” 

There seems to be agreement that the embodied action, 
and the opportunity to investigate alternative actions, 
support sense making, although the tool doesn’t as such 
provide a permanent ‘transcript’ as for example in the 
Conversation analysis tradition. However, the sessions 
are video recorded for further discussion and analysis.   

DISCUSSION 
With this tool, our intention is to find an engaging way 
for designers to incorporate analysis in their process: to 
offer a detailed look to complex data, but also to 
provide space for imagining alternative actions. While 
an analytical discipline is interested in describing and 
understanding a particular phenomenon, design by 
nature is interested in phenomena in order to change 
them. The phenomena are explored as opportunities for 

developing new interventions, or inspiration for design 
work. With the tool we address the issue of sense-
making from this perspective. While we do not claim 
that this tool can substitute more thorough kinds of 
analyses, we see its contribution for the design process. 

Firstly, the method allows a focus on particular aspects 
of the data. This is done through the tool itself, which 
with the development of a scale environment 
encourages looking at that particular configuration of 
spaces and activities. For example, the observations 
from researchers concerning ‘shared spaces’ and 
‘projection’ indicate that the tracing and toy truck 
driving provides a clear sense of spatial organization of 
activities that would be difficult to achieve solely by 
watching the video. More in detail, it allows focus also 
on a deeper level by assigning specific tasks to each 
participant. Secondly, it allows for an easy exploration 
of what happened, what could have happened, and what 
could be in the future, in line with what Schön (1992) 
described as a “conversation with the material of a 
situation”. In the cases we studied, the participants, for 
instance, came to discuss if more firm ‘traffic rules’ for 
truck driving should be introduced to prevent accidents 
or block-ups, or if trucks should have indicator lights 
that more precisely signal to other drives which path 
they are about to move along. 

LIMITATIONS OF THE METHOD 

In the development of the Scale-Model Sense-Making 
tool we are struggling with challenges on several levels: 

(1) The sense-making of physical/spatial actions is a 
challenge, as they are difficult to describe and represent. 
This is a dilemma of transcription. Depending on the 
focus of their observations, the participants need to 
invent their format of transcription as they move along. 
The tracing of where the trucks move gets expanded 
with stops, with gaze (where does the operator look, can 
he see if the fork of the other is up or down?) and with 
areas (where are the overlapping work areas that require 
coordination?).  

(2) The involvement of several people in collaborative 
sense-making. Collaborative sense making ensures 
better analysis (as there are more perspectives in play) 
and provide ownership to results. But it multiplies the 
number of man-hours spent. This is a dilemma of 
communicating results vs. ownership. We see some 
very intense moments of collectively trying to figure out 
what goes on in the video, and why operators move and 
coordinate the way they do. Several suggestions for 
‘rules’ are discussed, tried out and rejected. All the 
resources are in play at the same time: video on loop, 
several tracing pen colours, several toy trucks, loads, 
containers.  

(3) The transformation of analysis findings into ideas or 
requirements. Video analysis in design needs to amount 
to something. This is a dilemma between video as 
design material and ‘analysis results’ to be commun-
icated. 
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CONCLUSION 
Is it possible to translate the complexity of video data 
into easily understandable forms, enabling faster 
engagement with video data? We believe we have 
shown that it is possible to create an engaging and fun 
format for industrialists and researchers alike to engage 
with quite complex video segments of how humans 
organise spatial actions in a social context. From our 
experiences with a spread of contexts of human actions, 
we believe the method is generalizable beyond the 
analysis of forklift truck operation – although the toys 
naturally will need to be replaced with fitting ones. 

Can ownership of the material be shared among team 
members, turning analysis into an absorbing and 
effective activity that facilitates communication? We 
did see some very relevant discussions come out of the 
analysis sessions, even with some good ideas for future 
truck designs.  

This work is part of an endeavour to create a full 
programme of video analysis tools with the use of 
tangible materials that respond to Jordan and 
Henderson’s list of Foci for Analysis (1995), and thus 
more broadly support the use of video for designing 
new interaction concepts and the corresponding human 
skilled practices (Buur et al. 2013, 2014). 
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ABSTRACT 

New materials and technologies offer the potential 

for highly innovative systems. Yet also challenge 

us to expand how we design. ‘Post-disciplinary 

embodied ideation’ is an emerging approach to 

knowledge generation and exchange amongst 

designers, scientists and the public. Its purpose is 

to enrich the conception and design of innovative 

on-body systems, informed – yet unconstrained – 

by current knowledge. In this paper I describe 

three approaches to engaging the public in post-

disciplinary embodied ideation. In each case, the 

use of video, photography, audio, and other forms 

of documentation are carefully curated to support 

and fruitfully disrupt – rather than interfere with – 

the aesthetic experience. So, while micro-analysis 

of video and audio might promise deep insights, 

significant challenges remain if such approaches 

are to be effectively leveraged. By opening this 

work up to the research community I hope to 

launch a conversation about how post-disciplinary 

approaches to embodied ideation might evolve to 

support deeper analysis. In doing so, I contribute to 

the development of a theoretical lens for this 

emerging area of research. 

INTRODUCTION 
Designing material interactions requires a multifaceted 
understanding of numerous elements. Methods and 
approaches are still emerging, though reflective design 
and craft-based knowledge are recognised to be of value 
(Wiberg et al 2013), and a methodology for materiality 
drawing on a range of approaches was recently 
described by (Wiberg 2014). The research I discuss here 

expands these notions to include no-, known- and 
emerging- tech prototypes and provocations in reflexive 
embodied ideation processes. These prototypes and 
provocations are deployed in embodied interviews, 
workshop-style thinking-through-making circles, and 
Lab In The Wild cultural interventions. They use 
objects, artefacts, and frameworks-for-making, to 
support embodied-thinking and exchange. Their aim is 
to assist participants in imagining future material 
technologies, informed, yet unconstrained by current 
knowledge; to enable discussion of difficult to 
articulate, often partially formed concepts; and the 
ethical, social, cultural, political and personal 
implications of what life would be like if yet-to-be-
imagined technologies were real and readily available. 
Outcomes – in the form of engagement with emerging 
prototypes, dialogical exchange between researchers 
and participants, and hand-made proposals for future 
technologies – are used to inform and shape emerging 
scientific and design innovation, in an ongoing, 
reflexive process.  

To date, these methods have proven useful for designers 
and scientists working at the forefront of new materials 
and methods, but my belief is that with deeper analysis 
of participant engagement their value-add may be 
significantly enhanced. As is, they enable researchers 
and developers to remain in a fruitful state of 
unknowing for as long as possible; they bridge scientific 
innovation with public concerns and desires; and afford 
unexpected outcomes.  

This paper provides theoretical and practical context, as 
well as an overview of three approaches to post-
disciplinary embodied ideation. It includes case studies 
for each, points to initial findings, and raises a 
discussion of the challenges they present for analysis. 

Significantly, even as they continue to evolve, the 
approaches I describe here are facilitating rich exchange 
between scientists, designers and the public. These 
exchanges are expanding the research potential and 
supporting innovation (Wilde et al 2014). Enabling 
deeper analysis of emerging outcomes will enrich their 
value, and assist this research to further evolve. 

FOUNDATION & RELATED WORK  
The research described here takes its origin in a post-
disciplinary approach to crafting cultural probes, where 
the probes serve as placebo devices in participatory 
interviews and events. A post-disciplinary approach 
recognizes that in many contexts clear-cut categories 
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and separation of disciplines is no longer viable. 
Emerging areas of expertise often require deep 
knowledge and experience across more than one 
discipline. Many experts today are no longer tied more 
strongly to one discipline or another (Whitely 2008). 

The post-disciplinary approach described here combines 
methods and approaches from design, participatory 
innovation, art and craft, adapting them for use in on-
body and physically engaging interactive systems that 
use emerging and advanced technologies. In each case, 
prototypes are developed then tested with stakeholders 
and the public, in a reflexive process that results in the 
conceptualisation of novel material interactions. The 
purpose of prototypes is not specified in advance. 
Rather, these emerging prototypes are developed in 
varying ranges of resolution that suggest different 
research directions. The raw potential embodied in them 
is used to catalyse participants to develop complex 
ideation skills (Ingold 2006), build concepts, and 
articulate new ideas (Buur & Larsen 2010, Wilde & 
Andersen 2010, Wilde 2011, Wilde et al 2014). This 
process leads to outcomes that originate in new modes 
of thinking and acting, rather than accepted practices.  

In HCI, cultural probes are normally used to probe 
participants from a distance, to elicit playful, 
imaginative responses that can serve as inspiration for 
design (Gaver et al 2009). My adaptation puts 
participants and researchers in culturally framed, fruitful 
exchange in the moment – leveraging the social aspects 
of co-location; the inherent performativity of wearables; 
and their potential to support an embodied enquiry 
(Wilde & Andersen 2009, Wilde 2011). Crucially, the 
aim is not just to collect inspirational data, but rather in 
keeping with the methodologically subversive nature of 
the original probes (Boehner et al 2007), to allow 
collected data to guide the project.  

Prototypes developed within this process are designed 
to be worn on the body in such a way that they 
challenge the wearer and might provoke or support a 
strong emotional reaction. In this way, emerging 
prototypes, are used as placebo devices (Dunne & Raby, 
2002), to probe participants. Their functionality is 
evaluated through a range of fitting and interviewing 
processes designed to encourage and record elements of 
lateral thinking and subconscious associations, and 
support a shift in focus from internal responses through 
to shared reflections and outward representation.  

The different frameworks that make use of this 
approach afford highly empathetic and responsive 
exchange, balancing embodied thinking and discussion 
in different ways. Grounding each framework in an 
embodied approach enables researchers to engage 
participants in an embodied, as well discursively 
grounded interrogation. Doing so affords nuanced 
insight into how people imagine that on-body 
technologies might play out beyond current 
technological capability – across the whole-of-their-
lifecycle. It also uncovers potentially conflicting views 

on the personal, social, cultural, political and ethical 
implications of different propositions.  

Embodiment is central to this research. Maxine Sheets-
Johnson’s understanding of movement as not only 
extra-discursive, but as a precursor to language that 
underscores cognition (Sheets-Johnson 1998); Andy 
Clark’s research into how extending our capabilities 
through technologies might enhance thinking (Clark 
2010); and McCarthy and Wright’s research into 
technology’s role in meaning-making through felt 
experience (McCarthy & Wright 2007), together form 
the cornerstone for my understanding of embodiment as 
situated, cognitive and multidimensional: pivotal to 
extending our understanding of how to transform on-
body technologies into a responsive field, powerfully 
engaged with emerging science, stakeholder capability, 
and public desire. 

CRAFTING RESEARCH 
Crafting material interactions is not straightforward, 
though reflective design and craft-based knowledge are 
recognised to be of value (Bardzell et al 2012, Rosner et 
al 2010, Wiberg et al 2013, Wiberg 2014). Rosner has 
investigated how the inherent creative process of 
crafting affords novel ideation, applications, and 
adoption of new technologies (Rosner et al 2010). She 
found craft can serve as: a resource for understanding 
the ways materials, techniques and relationships are 
continually re-bound in a digital age; and that the act of 
making can enrich collaborative processes (Rosner & 
Taylor 2011). Vaughan has shown how embroidery can 
explore the lived relationship between artefact, user and 
the experience of design (Vaughan 2006). Fernaeus uses 
the textile craft of patchworking as a structural 
metaphor to assist children to code (Fernaeus 2007), and 
the model of the jacquard loom to identify patterns in 
the history of HCI (Fernaeus et al 2012). These 
researchers demonstrate that craft can serve as: the 
condition in which the inherent qualities and economies 
of the media are encouraged to shape both process and 
products (McCullough 1996).  

In similar ways, the approaches described here use 
textile crafts to guide the prototyping and participation 
processes, and shape the research structure. Emerging 
prototypes leverage the familiarity and social 
adhesiveness of craft to play with participant 
expectations and provide a point of entry to critical 
thinking. Just as craftspeople calibrate the motions of 
their work in direct response to the work just performed 
(Ravetz et al 2013), researchers need to be open to 
adjust direction based on emerging data and participant 
reactions.  

Crafting research combines an openness of enquiry with 
the materials and tools to think with. It leads 
researchers, and participants, to finding what it is they 
need to do. This way of working results in a: speculative 
and indeterminate progression (Bardzell et al 2012) 
reminiscent of what Tim Ingold terms: wayfinding in 
comparison to navigation: feeling one’s way rather than 
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using a map (Ingold 2006). It creates a continual 
feedback mechanism within the research structure that 
is open, flexible and responsive, and has so far led to 
potent outcomes (Wilde & Andersen 2010, Wilde 2011, 
Wilde et al 2014).  

Crafting materiality evolves a researcher’s material 
consciousness (Sennet 2009). It affords imaginative 
leaps and guides: towards what we sense is an unknown 
reality latent with possibility (Adamson 2007). An 
interwoven craft-based approach suggests alternative 
ways of working that are flexible in structure, yet robust 
enough to be trusted to lead to useful outcomes. The 
confidence this robustness engenders supports risk-
taking in researchers and participants (Wilde et al 
2014).  

Crucially, the strength of crafting research is its 
flexibility. This aspect of the approach also presents a 
great challenge in regard documentation and analysis, 
because the researchers and the research are in process 
with the public, often within the public sphere. It is 
difficult to envision how to document this process 
without disrupting the aesthetic experience of it.  

THREE APPROACHES TO EMBODIED 
MATERIAL IDEATION 
In this section I provide an overview of the three 
approaches. I include corresponding case studies to 
afford discussion of how video and interaction analysis 
might contribute to and shape this evolving approach to 
design research. The first two cases are from the OWL 
project, a collaboration with Kristina Andersen (Wilde 
& Andersen 2010, Andersen & Wilde 2012). The third 
is from PKI, The Poetic Kinaesthetic Interface project – 
a collaboration with Jenny Underwood and Rebecca 
Pohlner (Wilde et al 2014).  

THE FIRST CASE: EMBODIED INTERVIEWS 
Embodied Interviews is the first of three techniques 
described here. The interviews take place one-on-one, 
using bodyProps – design artefacts that are worn on the 
body – to elicit previously unarticulated opinions and 
desires. The bodyProps serve as a prompt for embodied 
discovery. They are intentionally designed with a slight 
strangeness, because: too weird and they are instantly 
dismissed, not strange enough and they’re absorbed 
into everyday reality (Dunne & Raby 2001, p.63) 

Neither video nor audio is recorded during embodied 
interviews. Documented outcomes include a business-
card-sized piece of paper that the participant writes on 
(see Fig. 2), and a self-styled photograph: a kind of self-
portrait for which the researcher serves as photographer 
(see Fig. 1). The following overview of the OWL 
interviews serves as a case for considering how micro-
analysis might be conducted without disrupting the 
aesthetics of the experience. Detailed information on the 
project can be found at http://www.daniellewilde.com/ 
swing-that-thing/the-owl-project/. Raw data can be 
accessed at: http://magictechnologies.blogspot.dk 

 
Figure 1: OWL self-styled interview portraits (with bodyProps) 

The OWL project engages participants in co-creation 
and collaborative imagining of that which does not yet 
exist. In the OWL interviews, a series of body props                         
that do not contain technology, are used to bring the 
wearer’s attention to the body in inhabitual ways. The 
devices are open and speculative, designed without a 
predefined function and tested as design probes to 
ascertain their functionality.  

As the interview progresses, each new device is 
incrementally stranger – the first two give and receive 
pressure, the next two destabilize by shifting the body 
off axis, and the third two are like mutations that extend 
out from the body in subtle but unusual ways. 
Interviewees are asked simple questions such as: How 
does it feel? What is it? What does it do? And if it 
contained some kind of technology that hasn’t been 
imagined before, that gave you magical powers, what 
kind of powers would they be? The aim is to create an 
emergent, imaginative space in which people might be 
able to conceptualise technologies that do not yet exist. 
The desire is to plumb people’s willingness to imagine 
through the body in movement; discover what might 
happen if we let people use their embodied experience 
and imagination to assist in the creation of unknown 
technologies; and bring wearers’ attention to their 
embodied(ness) to see if this brings them present to 
their inner state and encourages magical thinking.  

Interviews are formalised, yet open. The objects are 
evocative, and the interview format designed to slow  
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Figure 2: Two bodyProps with associated desire and description 

down the moment of perception, ‘making strange’ that 
moment of considering an object as a worn presence 
within personal space (Wilde & Andersen, 2009). 

The OWL interviews are a three-part process: First, 
participants are fitted with one of six custom bodyprops 
(Fig.1, and http://www.daniellewilde.com/swing-that-
thing/the-owl-interviews/), and are asked to reflect and 
discuss how it feels to wear this bodyprop. After ten to 
fifteen minutes of reflection, during which the 
researcher encourages them to articulate their thoughts 
and findings, participants are asked to write down – on a 
business-card sized piece of paper – what the bodyProp 
is called and what it enables them to do (Fig.2). This 
task destabilizes participants. They have been given as 
much time and encouragement as needed, to explore 
their answers to such questions, yet what we collect and 
collate as data is an extremely reduced summary.  

Second, drawing from research into needs and desires 
(Reiss 2000), participants are asked to match a desire 
with the device (Fig.2). This brings their focus into a 
relation with the external world. Then, finally, each 
participant sets up a self-portrait that formalises their 
relationship to the bodyprop and confronts the notion of 
an external gaze (c.f. Fig.1). 

The entire process is formalised to highlight the 
ambiguous nature of the devices, and what is being 
requested. At the same time it remains open, to shift in 
response to participants reactions and needs. The aim is 
to create an emergent, imaginative space where people 
will both discover and articulate what each body-device 
is. Many of the responses are fantastical and it’s 
difficult to know how to correlate the data into material 
that might be useful for design. A first pass at analysis 
can be found here (Wilde & Andersen 2010). 

THE SECOND CASE: THINKING-THROUGH-MAKING 
Thinking through making takes groups of participants 
through a carefully structured series of tasks that enable 
them to uncover unarticulated beliefs and desires 
through the act of making. This approach begins with 
language, and at its closure returns to language. The 
process between is embodied, non-lingual or mute. 
Excluding language from the central part of the 
structure allows a very intuitive and productive process 
to emerge. Outcomes of this approach include naive 
hand-made prototype proposals, built by participants; 
and short video interviews in which participants wear 
and describe the purpose of their prototypes. 

 
Figure 3: Embodied thinking-through-making: Circles in process. 

The OWL Circles serve as a case study of thinking-
through-making. To enable discussion, I provide an 
overview of the project. More detailed information is at 
(Andersen & Wilde 2012). Video and photographic 
outcomes from OWL Circles is at: 
http://www.daniellewilde.com/swing-that-thing/circles/ 

Asking someone to imagine yet-to-be-imagined 
technologies puts a strain on that person’s ability to 
bring ideas into being. What do you really want, if you 
could have anything? is an awful question to ask, and 
when you do ask it, you will mostly get simple, modest 
answers. The OWL Circles were created as an attempt 
to find a way to blot out the most immediate answers to 
such a question, so that we might access more 
instinctual—and perhaps less plausible—responses.  

OWL Circles are hosted in a neutral, utilitarian space 
containing a large, shared worktable with a selection of 
tools and various neatly organized recycled materials. 
Materials are chosen to afford a large range of structural 
possibilities and aesthetics, though colours remain 
neutral so that colour does not exert undue influence on 
participant choices. Rather they are guided by the touch, 
feel and behaviour of materials.  

A small area is also set up for video interviews, with a 
video camera on a tripod in front of a black wall. Videos 
are conducted individually with each participant, once 
their making session is complete. 

Circles are conducted with 12 participants and two 
facilitators. Their format evolved until it was reduced to 
the following strict sequence of conceptual shifts: 

• Introduction: Welcome and brief introduction, 
including reading aloud Arthur C. Clarke’s third law of 
technology prediction: any sufficiently advanced 
technology is indistinguishable from magic (Clarke 
1984), and Meno, from Plato’s Dialogue: How will you 
go about finding that thing the nature of which is totally 
unknown to you? (in Solnit 2005) 

• The desires: A list of common desires are read aloud 
and placed on the table in the form of index cards (Reiss 
2000). Participants are asked to choose one. 

• Transfer to body: Participants are asked to identify the 
body part in which their chosen desire resides. 

• The material switch: Participants choose materials 
they find appealing. 
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Figure 4: a selection of OWL Circle outcomes 

• Thinking with your hands: Without knowing what to 
do in advance, participants begin making. 

• Being done: When they recognize that they are done, 
each participant is led to the video interview corner. 

• Description: While being fitted with a microphone, 
participants are instructed to recount to the camera their 
name, their desire, what their object is called and what it 
does. The answers are filmed in one take. 

• Debrief: A short debrief is performed to complete the 
process. 

These tasks draw on theater and performance theory, 
game play, psychology, and other areas to enable 
formalized conceptual shifts. The result is a live, 
volatile process, understood in the sense of Dewey’s 
‘experience’ (1958). The Circles work with ideas, not 
just in the form of description where only language can 
become knowledge and meaning, but as a ‘process of 
becoming’. Without turning to either romanticism or 
mysticism, the process allows what may appear as chaos 
to create order and pattern through embodied 
experience.  

Judith Butler states that we are required to: risk 
ourselves precisely at moments of unknowingness, when 
what forms us diverges from what lies before us, when 
our willingness to become undone in relation to others 
constitutes our chance of becoming human (Butler 
2005). The OWL Circles are purposely built to facilitate 
this kind of risk taking, to provide a temporary space in 
which participants can ‘become’. The project confronts 
desires, bodies, and dreams about technology. It effects 
displacement of desires by naming them and giving 
them form. It affords giving account from the place 
Butler speaks of, the place where we become and 
remain human. The resulting objects serve as a kind of 
souvenir from the future.  

In her book On Longing, Susan Stewart (1993) proposes 
that souvenirs are objects of desire that assist in the 
formation of continuous personal narratives that connect 
the present with the past. OWL objects and devices 
connect participants through their imaginations and 
desires, as well as through the objects themselves, from 
the present to the future. They give form to and assist in 
the formation of continuous or ongoing personal 
narratives that support this connection.  

The structure of the making circles is crucial to their 
experience. The lack of documentation during the 
making session, and the highly formalized nature of 
documentation during the video sessions seem to 
contribute to their success. Some photographs have been 
taken during making. It is unclear if adding 
photographic or video capture will interfere with the 
relaxed, quiet, reflective space that currently exists, but 
this option may be experimented with further, as these 
methods evolve. 

THE THIRD CASE: A RESEARCH LAB IN THE WILD 
Prototyping in the wild can be understood as an 
evaluation set up where objects, artefacts, and other 
inventions are assembled and then tried out in the 
settings for which they are envisioned (Rogers, 2011). 
My adaptation of In the Wild Prototyping transplants 
the research in process – including the research and the 
researchers – into a public setting as a constantly 
evolving participatory exhibit. The intention is to 
fruitfully disrupt participant, as well as researcher 
expectations.  

This framing requires researchers to adapt responsively 
to emerging insights; to rapidly prototype and test ideas 
in situ; to openly and responsively craft the research, as 
well as the research structure. In this process, 
interaction with each participant is fluidly negotiated by 
the researchers, who gently follow and guide 
participants through a dynamic process of discovery and 
exchange, led by emergent curiosity and the range of 
prototypes on offer. The result is an interwoven 
exchange that is at once material, embodied and 
conversational. The Poetic Kinaesthetic Interface 
project (PKI) (Wilde et al 2014) serves as the case for 
study of a research lab in the wild. An overview of the 
project is at: http://www.daniellewilde.com/embodied-
futures/pki/ 

PKI aims to challenge and enrich the constrained norm 
of body-typical to include hypermobility, physical 
disability, and the evolving abilities of the mature or 
ageing body. It interweaves embodied creativity, 
choreography, motion capture, structured textile 
research, material and spatial explorations, garment and 
object construction, myotherapy and public engagement 
in an emergent co-design process.  In doing so, it seeks 
to understand how to give people the experience of 
being in someone else’s body, with different abilities 
and constraints.  
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Figure 5: Probing and weaving participants through the research 
concerns: PKI Lab in the Wild at Melbourne Now (LeAmon, 203-14) 

The project uses a range of design frameworks to 
provide access to alternate ways of connecting with the 
moving body, ability and disability (Fig.5, 6). Each 
framework disrupts, transgresses or destabilises social 
and cultural norms around movement and ability, 
including idiosyncratic notions around the idea of what 
may or may not be considered ‘normal’. The intention is 
to support ‘shared’ physical and sensorial experience, 
and encourage empathy. These ‘shared’ experiences are 
with another – absent, alternately-abled – person’s 
movement experience. Figure 5 and 6 show participants 
and researchers engaging through prototypes, crafting in 
situ, and weaving engagement. 

A research lab in the wild transplants the research in 
process – including the research and the researchers – 
into a public setting as a constantly evolving 
participatory exhibit that fruitfully disrupts participant, 
as well as researcher expectations.  

The PKI lab in the wild was set up as a metaphorical 
loom. This loom constituted our testing context. The 
prototypes served as the warp – the structural elements 
of our weave. Public engagement with the research 
ideas and emerging prototypes served as the weft – the 
diverse and nuanced threads of concern interwoven with 
and through the warp. The researchers played the role of 
weavers. This construct allowed us to weave our 
understanding of how to interlace the different elements, 
and engage in rich and fruitful reflection on content, as 
well as process, as the research unfolded. The weaving 
metaphor was not communicated to the public. Rather it 
stayed in the background, guiding the emergent decision 
making of the researchers within the unfolding 
participatory process.  

Conflating research in process and exhibit in this 
metaphorical loom structure enabled my collaborators 
and I to play with participant expectations. The Lab was 
an exhibit. The exhibit included the researchers, the 
methods in process, the ideas driving the investigation 
and the prototypes. The loom construct provided a 
structural guide for us to dynamically engage with 
participants and, with and through, the presentation 
structure. The whole enabled us to engage participants 
in the research in a way that freed them from the need to 
believe or behave in a particular manner. It allowed  

 
Figure 6: Crafting in situ, probing participants: PKI Lab in the Wild  

attendees to suspend disbelief and engage in our 
research “as if it were real”, and of course, it was. It also 
afforded discursive exchange that was free-flowing and 
authentic, and enabled the researchers to respond in a 
dynamically unfolding reflexive process, such that we 
could continually reflect creatively on our outcomes. 

Yet, despite providing a rich construct for engaging the 
public in our research, the lab in the wild has proven 
highly problematic to document. Professional 
photographers and videographers were hired to 
document the event. Yet, many aspects of the exchanges 
between researchers, researchers and participants, and 
amongst participants, seemed to elude capture. The 
intrusion of the act of documenting, when not 
sufficiently strictly framed and contained (as described 
in the OWL project cases), interfered with participants’ 
ability to remain in authentic exchange. 

A lab in the wild is a fecund event for capturing the 
views of a broad public. It is experientially emergent. It 
requires a clear spatially oriented structure and a 
responsive open-ness to how participation might unfold. 
Throughout the lab, we researchers continued to make 
material different design ideas and modifications 
inspired by participant engagement. We effectively 
crafted our participatory structure on the fly, in response 
to participant reflection and engagement. Importantly, 
testing a spectrum of prototypes in this construct 
provided multiple points of entry for participants to 
engage directly with our ideas. The openness of this 
spectrum gave participants permission to discover what 
each prototype might be, and to propose possible uses, 
while still connecting back to the research question.  

The entire construct proved fruitful. Participant 
responses were rich and diverse (see Wilde et al 2014 
for detail). The lab effectively leveraged new 
understandings of science, technology, the body, 
fashion and dress, and significantly expanded the 
research potential in terms of working with advanced 
scientific innovation (ibid.). Those promising outcomes 
underline the potential of this strategy. Yet, the 
challenge with collecting data that affords micro-
analysis, and the benefits that would come with such 
analysis, remain.  

DISCUSSION 
Each of these frameworks is an in-situ, emergent 
structure designed to elicit participant response through 
embodied probing. They each afford highly empathetic 
and responsive exchange with participants by balancing 
embodied thinking and discussion in different ways. 
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They foreground the body, rather than technologies, 
freeing participants from the requirement to be 
articulate and knowing. Instead, participants discover, 
explore, imagine, and share what emerges. The resulting 
exchanges are authentic; free from constraints that often 
underlie knowledge exchange. As a result, engagement 
and interaction with core research concerns is enriched; 
exchange among stakeholder groups is greatly 
enhanced; and the researchers’ vision of how to move 
forward is expanded. 

Probing, thus – in the moment – can enable subtly 
nuanced engagement with participants in very different 
ways to how probing typically takes place (Gaver et al 
1999; Boehner et al, 2007). Each context described here 
affords different qualities of response. The Interviews, 
for example, take place in participants’ homes or 
workplace, with no-one present aside from the 
researcher and the interviewee. The quiet complicity 
that this privacy affords in sharing is very different to 
when a probe is responded to with the designer or 
researcher in absentia. Similarly, in the interviews, the 
role of the researcher is crucial to the unfolding of the 
event, as well as the qualities of presence when 
documentation takes place. The researcher’s presence 
acts as a formalized, destabilizing influence, as well as a 
kind of guardian of the authenticity of the exchange – of 
what is eventually written down, photographed, 
recorded. This occurs as a direct result of the constructs 
and formal qualities of linguistic and embodied 
engagement that the embodied interview structure 
provides.  

The Circles support the embodied emergence of ideas in 
a group setting. Previously unconsidered and 
unarticulated ideas are generated through a grounded 
process of thinking-through-making and materiality. 
They are then brought into language: divulged and made 
real. Like the Interviews, the Circles leverage language 
as a performative act (Austin, 1962) – where saying 
something makes it so (as in when a bride or groom 
says: I do, or an employer says: you’re fired). 

According to Austin, for language to perform or ‘enact’ 
that, which is spoken, the circumstances under which an 
utterance takes place are important. The speaker or 
other persons should perform certain actions (whether 
‘physical’ or ‘mental’) or even the further uttering of 
words. The Interviews and Circles provide clearly 
structured frameworks to enable such enactment: 
circumstances in which participants explore and 
discover by thinking through the body, then bring the 
emerging ideas into language. They extend Austin’s 
ideas beyond the linguistic to allow for other forms of 
action and sources of agency. The embodied processes 
assist participants to discover, give form to and 
retrospectively name their ideas, and in the naming help 
us researchers move towards understanding. 

The Lab in the Wild extends these ideas through another 
perspective. The Lab is an exhibit. People come and go. 
The context is very public and the formal framework, 

hidden. The researchers respond to participant 
engagement on the fly – dynamically adjusting the 
hidden framework and guiding engagement as it 
unfolds. In doing so they weave participant experiences, 
and interweave intermediate outcomes that may later be 
metaphorically draped and folded to understand where 
to go to next.  

Probing in this way connects to the social potential of 
the original cultural probes, where participants can chat 
with each other, compare notes, reflect on their answers 
if they so desire. Yet, unlike cultural probes, Lab in the 
Wild participants do not have a choice about whether or 
not their engagement occurs in public. Additionally, the 
use of language in a Lab in the Wild is less formalized 
than in the Interviews and Circles. In contrast, the 
embodied engagement with participants – as the 
researchers dress them in the probes; provide the 
different structures for engagement; and craft on site – 
is highly formalized, ritualized. This formalisation of 
embodied engagement supports performative acts by 
bringing participant responses, through the body, into 
language. 

CONCLUSIONS 
As these frameworks and structures have evolved, the 
formalised nature of documentation has also evolved. 
Nonetheless, detailed analysis at times remains elusive. 
In earlier publications (c.f. Wilde 2011) I discuss why 
this is far from problematic. Nonetheless my interest 
now is to open the work to other forms of analysis, to 
understand what doing so might bring.  

With creative thinking, conversation analysis (CA) 
(Sidnell & Stivers 2014) might effectively extend the 
research in exciting ways that enrich analysis. Yet CA is 
a very time-consuming research method that involves 
micro-analysis of video and audio after the fact, and in 
CA, context is deemed unimportant (ibid.). In the 
experiments described here, video is used as a 
documentation tool only when its carefully curated use 
enriches experience; audio alone has not, so far, been 
captured; and context is crucial. For CA to be 
effectively leveraged, the research described here must 
evolve. The practice of CA might also need to shift, to 
ensure the requirements of its practice not compromise 
the aesthetic integrity of participant experiences.  

If conversation analysts were included as researchers 
operating in situ, would this enable an emerging micro-
analysis of unfolding events as they occur, as well as 
after the fact? Such an approach, while outside the 
tradition of CA, suggests a promising, if radical way 
forward. To succeed, the methods used to probe, as well 
as the methods used to analyse would need to evolve in 
ways that are coherent for the researchers, as well as for 
the interaction aesthetics of the probing frameworks. 
The conversation analysts may need to contribute in 
significant ways to the design research development, 
making them instrumental in shaping the frameworks 
that they analyse. Such an approach would also shift the 
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practice of CA in the cases in question. Just as the 
requirements of CA would shape the emerging research.  

To conclude, this article is intended as a conversation 
starter. Moving forward, the intention is to investigate 
the effectiveness of such an approach, as well as others 
that may be put forward. 

ACKNOWLEDGMENTS 
I thank my collaborators: Kristina Andersen; Jenny 
Underwood and Rebecca Pohlner; key funding agencies 
and supporting institutions: The University of Tokyo, 
CSIRO, Monash, RMIT and Deakin Universities, Arts 
Victoria, The Besen Family Foundation, The Sidney 
Myer Foundation, Australia; staff and volunteers at The 
National Gallery of Victoria; the curious and unfailingly 
generous participants; and Johannes Wagner of SDU for 
his thoughts on my proposal re CA. Sections of this 
work have been published elsewhere as cited.  

REFERENCES 
Adamson, G. Thinking through Craft, Berg 2007   

Andersen, K., Wilde, D. Circles and Props: making 
unknown technology. Interactions 19:3, 60-65, 2012 

Austin, J.L. Performative Utterances, in Philosophical 
Papers, OUP 233-252, 1970  

Bardzell, S., Rosner, D., Bardzell, J.  Crafting Quality in 
Design.  In Proc. DIS 2012, 11-20 

Boehner, K., Vertesi, J., Sengers, P., Dourish, P. How 
HCI Interprets the Probes. In Proc CHI2007, 1078-1086 

Butler, J.P. Giving an Account of Oneself. Fordham 
University Press, 2005 

Buur, J., Larsen, H. (2010) The Quality of Conversation 
in Participatory Innovation. CoDesign 6, 121–38. 

Clark, Andy. Supersizing the Mind. NY: OUP, 2010  

Clarke AC. Profiles of the future. Austin: Holt Rinehart 
Winston, 1984 

Dewey, J. Art as Experience. NY: Capricorn, 1958. 

Dunne, A., Raby, F. Design Noir: The Secret Life of 
Electronic Objects. Basel: Birkhäuser, 2001. 

Dunne, A., Raby,F. The Placebo Project. Proc. DIS2002  

Dunne, A., Raby, F. Speculative Everything. 
Cambridge: MIT Press. 2013 

Fernaeus, Y. Let’s Make a Digital Patchwork. PhD 
Diss. Stockholm University, 2007 

Fernaeus, Y., Jonsson, M., Tholander, J. Revisiting the 
jacquard loom. In Proc CHI’2012 1593-1602 

Gaver, W., Dunne, A., & Pacenti, E. Cultural Probes. 
Interactions, 6: 21–29, 1999 

Ingold, T. Walking the plank: meditations on a process 
of skill. In Defining technological literacy. NY: 
Palgrave Macmillan. 2006 

LeAmon, S. (curator). Melbourne Now NGVi. 2013-
2014: http://www.ngv.vic.gov.au/melbournenow 

McCarthy, J., Wright, P. Technology as Experience 
Cambridge, MA: MIT Press 2007  

McCullough, M. Abstracting Craft, The Practiced 
Digital Hand. Cambridge, MA: MIT Press 1996 

Ravetz, A. Kettle, A. Felcey, H. (ed.s) Collaboration 
through craft. Bloomsbury, London, UK 2013 

Reiss S. Who am I: the 16 basic desires that motivate 
our actions and define our personalities. New York: 
Tarcher/Putnam, 2000. 

Rogers, Y. Interaction design gone wild: striving for 
wild theory. Interactions, 18,4, 58-62, 2011 

Rosner, D., Beuchley, L., Blanchette, J. F., Dourish, P., 
Mazmanian, M. From Materials to Materiality. In Proc. 
TEI 2010, 2787-2789 

Rosner, D.K., Taylor, A.S: Antiquarian Answers. In 
Proc. CHI2011 

Sennett, R. The Craftsman, London: Penguin, 2009 

Sheets-Johnson, Maxine. The Primacy of Movement. 
Amsterdam: John Benjamins Publishing, 1998 

Solnit, R. A Field Guide to Getting Lost.  New York: 
Viking Penguin 2005, p.15. 

Sidnell, J., Stivers, T. (Ed.s) The Handbook of 
Conversation Analysis Blackwell Handbooks in 
Linguistics, 2014. 

Stewart, S. On Longing: Narratives of the Miniature, 
the Gigantic, the Souvenir, the Collection. DUP, 1993. 

Vaughan, L. Embodying Design. In Proc. PDC2006 

Whitely, N. Creativity in a Post-Disciplinary World. In 
Proc. Humanities 08. 2008 

Wiberg, M., Ishii, H., Dourish, P., Vallgårda, A., 
Kerridge, T., Sundström, P., Rosner, D., Rolston, M. 
Materiality Matters–Experience Materials. Interactions 
20:2, 54-57, 2013 

Wiberg, M. Methodology for Materiality: interaction 
design research through a material lens. Pers. & Ubiq. 
Computing Springer-Verlag 18:3, 625-636, 2014. 

Wilde, D. A New Performativity : Wearables and Body-
Devices, Proc. Re:live Media Art History 2009 

Wilde, D. Swing that thing : moving to move. PhD. 
Diss., Monash University and CSIRO, Australia, 2011 

Wilde D, Anderson K. Doing things backwards: the 
OWL project. In: OZCHI2009, 357-360 

Wilde, D., Andersen, K. Part Science Part Science Part 
Magic: Analysing the OWL Outcomes. In OZCHI2010 

Wilde, D., Underwood, J., Pohlner, R. Crafting Critical 
Design. In Proc. DIS 2014 ACM Press (2014) 365-374

393



Participatory Innovation Conference 2015, The Hague, The Netherlands    http://sites.thehagueuniversity.com/pinc2015/home 1 

A BOARD GAME FOR PARTICIPATORY 
INNOVATION: INSTRUCTIONS AS 
DESIGN MATERIAL 
DR SARAH EAGLE 
NTNU, TRONDHEIM, NORWAY 
SARAHEA@IDI.NTNU.NO 
 
 

SARA REINHOLTZ, JANE WEBB, 
MAHDIS ALIASGARI & MARCEL PENZ 
INTERACTIVE INSTITUTE SWEDISH ICT  
SARA.REINHOLTZ@TII.SE  

ABSTRACT 

Designers, users and stakeholders who work 

together in the pursuit of innovation often 

collaborate in workshop settings, facilitated by 

professionals. The focus of this paper is a ‘thing’ 

designed by the Stockholm studio of Interactive 

Institute for use in such workshop settings; it 

consists of a board game, together with a technique 

for use of video by the players of the game. What 

is not clear is the relation between the various 

elements of the design and the process through 

which ideas can unfold. The team responsible for 

the design worked with an academic researcher to 

analyse the ‘things’ in use; by taking an analytical 

stance to their own process of collaboration in the 

context of the board game, they were able to 

produce new ideas. The creative outcome is a 

series of theoretically informed questions on the 

role of instructions for use with ‘things’ designed 

to support participatory innovation, together with 

ideas for further studies. 

INTRODUCTION 
The joint work on which this paper took place arose 
from the pairing of maker and analyst partners by the 
organisers of the PIN-C 2015 conference track 
Designing Through Things. The makers had produced 
‘things’ for use in workshops involving groups of 
designers and innovators, whose purpose was to help 

teams collaborate effectively. We begin by introducing 
the makers and the two ‘things’ that are of interest; a 
board game and a technique for use of video before and 
following the playing of the game. 

THING 1: THE BOARD GAME 
The maker team consisted of a group of four colleagues 
from the Interactive Institute in Stockholm. Amongst 
other work, this team designs and facilitates workshops 
to help participants come up with new ideas and then 
explore one or more of them in depth. One tried-and-
tested approach involves running a compressed version 
of a design process, using a board game, designed to 
structure collaboration, on the basis that the board game 
is an object which invokes certain ways of behaving: it 
provides a play situation, which Huizinga describes as 
follows: play is not ‘ordinary’ or ‘real life’. It is 
stepping out of ‘real’ life into a temporary sphere of 
activity with a disposition all of its own (Huizinga 
1967:8). In entering into this situation we depart from 
the ‘here and now’; the game requires us to think, plan 
and interact in an imaginary landscape. A board game 
has its own rules. For example, players may be asked to 
do things in specific roles and in sequences of turn-
taking that they might not otherwise use. 

When used in a workshop, a board game is placed at the 
centre of a table at which a group of three to five 
participants work, equipped with instructions in the 
form of written prompts, to be used at specific steps of 
the game. Participants are asked to record short videos 
about their work before the workshop, and the game 
commences with players sharing this video with others 
in their group. The game then leads the players through 
a process of identifying challenges, of suggesting ideas 
of how to tackle them, and then further developing at 
least one of their ideas to pitch to others present at the 
workshop, again using video. The maker team 
considered the video to be a designed ‘thing’ worthy of 
analysis as the following sections will explain. 

THING 2: THE ONE-SHOT VIDEO 
The board game includes a final instruction to players to 
film a short video summarising the ideas they have 
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developed, using a smartphone. The one-shot video is a 
technique that the maker team routinely use to support 
their own work and have experience of sharing with 
others (Interactive Institute, 2014). As has been 
explained, participants had produced videos prior to the 
workshop, as material to work with while playing the 
game. The maker team considered that these could be 
regarded as ‘input videos’, and that the videos produced 
at the end of the activity could be seen as ‘output 
videos’. 

ANALYSIS 
The maker team reviewed videos produced by board 
game players during workshops at professional events 
in Stockholm, categorising them according to quality, 
based on a loosely defined mix of characteristics 
ranging from camera technique, verbal and visual 
communication skills, humour, and in how much 
teamwork was shown in the videos. The team observed 
that most videos had only one speaker, usually not 
shown on camera, following a well-rehearsed or well-
written script, and became curious about whether the 
board had helped structure the pitch videos, noticing 
that the camera often panned over the materials used or 
produced during the game, and there was sometimes no 
close connection between the idea that was being 
pitched and the objects on display.  

A pairing with an analyst through the conference track 
Designing Through Things seemed to offer a fresh take 
on what happened for participants during the games. 
The makers were particularly interested in 
understanding the relation between the input material 
and the output material. Would an analyst be able to say 
anything about the value of the games by looking at the 
video material? 

THE ANALYST’S APPROACH 
The academic researcher to whom the maker team was 
introduced studies the role of designed objects and 
environments in human activity in the interest of 
understanding how learning is or can be supported (see, 
for example, Eagle 2012). Pairing with a maker 
represented an opportunity to try out her own approach 
to analysis with a different group of people and different 
kinds of objects. The underlying expectation was that 
video for analysis would include sequences of video in 
which people collaborated around a board using 
associated objects such as dice, counters or tokens. The 
maker group supplied samples of ‘input’ and ‘output’ 
videos from the workshops they had run. As has been 
explained, these had been made to share the ideas that 
groups had come up with, and did not include sequences 
of interaction as it unfolded minute by minute in the 
context of the designed object. It was clear that in order 
to collaborate, the analyst would need to change her 
approach away from analysing the structuring of 
dialogue. Accordingly, the work of analysis began with 
a ‘blank page’ rather than an existing framework, 
requiring her to watch the videos and allow new 
questions to surface. 

In the course of email correspondence about the need to 
develop a new analytic approach it was agreed that the 
best way forward would be for the analyst, Sarah Eagle, 
to visit the maker team at their Stockholm office, to play 
a board game together. The email correspondence was 
treated as ‘input material’. The written observations that 
Sarah made after watching the videos, set out in the 
section below, were brought to the game and 
contributed in conversational form during the course of 
using the board game.  

On watching the video, her attention was drawn to the 
way that groups participating in the workshops had used 
models, images or physical objects when producing 
their pitch videos. There was a tendency to point at or 
refer to something and explain either what it was or 
what it denoted; and this was more pronounced in some 
videos than others (for example, the buildings in which 
people worked were represented and they were 
described as such; a narrator indicated a model of a 
ghost and explained that it represented a problem). One 
narrator of a video explicitly expressed her purpose as 
illustrating a rather abstract notion, of collaboration, to 
others; “what I wanted to tell you about in this video, or 
an example of how that collaboration could look”. If a 
response to instructions to make a video implicitly put 
the emphasis on visual depictions, did this necessarily 
restrict the range of matters that could easily be referred 
to, or could it impose an interesting or helpful 
challenge? Collaborating groups might already have 
been familiar with genres of expression for representing 
connections and more abstract concepts; for example, 
gestures, juxtapositions, lines and marks drawn on 
surfaces, icons, and so on; it is possible that as a means 
of expression, video may challenge groups to convey 
more conceptual matters.  

Without knowing how the participating groups went on 
to use the video that they had produced as an 
‘intermediary production’ (Béguin 2003) in subsequent 
activity away from the event, it is not possible to say 
whether a tendency to foreground the physical over the 
conceptual either aided or restricted groups in their own 
design work. Even in the absence of that knowledge, 
however, the question of potential relevance is: what 
instructions or support might have facilitated a group’s 
discussion, description and eventually, in the video, 
representation of the more conceptual aspects, such as a 
process, or connections between things?  

THE PROCESS OF MAKER/ANALYST 
COLLABORATION 
We have shown that the makers’ interest was in how 
people used the game to produce new ideas, and the 
analyst’s was on the support that was available to users 
for representing connections and conceptual relations 
when they produced shared output material. The 
expression of these interests, and the thinking that 
developed over initial rounds of email communication, 
became the ‘input material’ for a new round of the 
game, this time played by the maker and analyst 
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partners. In what follows we show how, out of the 
‘input material’ (ideas, questions, theories) that partners 
brought to the table, new ideas and questions grew; and 
we show how the board game was also used as material 
in the creative process. 

INSTRUCTIONS AS THE MATERIAL THROUGH WHICH 
WE DESIGN 
The early stages of the game involved turning over pairs 
of cards with terms or words printed on them. The terms 
had been derived by the maker team from the 
correspondence between the partners before meeting, 
and therefore represented some of the input material. 
During game play, the exposure of each pair of cards 
was followed by players writing down thoughts that the 
pairings stimulated, then sharing them and discussing 
ideas. The board was soon covered with pieces of paper. 
The subject of ‘following instructions’, when it came up 
as one of a pairing of two cards, was one that captured 
attention. Discussion led to the question: What happens 
when we think of instructions as the material through 
which we design? As the discussion unfolded, in ways 
that were structured by the game, the analyst introduced 
some ideas from theorists: instructions as enabling 
constraints which open possibilities by limiting choices 
(Davis, Sumara, & Luce-Kapler 2000); and instructions 
as signposts through a field of related practices. In a 
discussion of instructions, in which he uses a cookbook 
and a recipe as an example, the anthropologist Tim 
Ingold makes the point that instructions draw their 
meaning from their positioning within the familiar 
context of everyday, or familiar activities, or a field of 
related practices. 

No known cookbook comes with such precise 
instructions that its recipes could be converted into 
behaviour just like that. (…) The verbal commands 
of the recipe (…) draw their meaning not from their 
attachment to mental representations in my head, but 
from their positioning within the familiar context of 
my activity in the home. Like signposts in a 
landscape, they provide specific directions to 
practitioners as they make their way through a field 
of related practices - or what I have elsewhere called 
a ‘taskscape’. Each command is strategically located 
at a point which the original author of the recipe, 
looking back on previous experience of preparing 
the dish in question, considered to be a critical 
juncture in the total process. Between these points, 
however, the cook is expected to be able to find her 
way around, attentively and responsively, but 
without further recourse to explicit rules of 
procedure - or in a word, skilfully (Ingold 
2001:137). 

The ideas drawn from the theorists are, on the one hand, 
that instructions are something that open possibilities 
because they narrow down the range of choices of what 
is possible; and on the other, that instructions are 
something that might be perceived of as having some 
non-arbitrary meaning, but, in use, they are meaningful 

and capable of interpretation in their relation to what is 
familiar for the person or persons using them, and the 
skills and knowledge that they have already developed. 

Out of the newly established, and shared focus on 
instructions, and the theoretical ideas summarised 
above, came thoughts, ideas and questions about what 
goes on when we sit down to play a board game. Three 
themes, and the way collaborative thinking developed, 
are outlined below. 

TAKEN-FOR-GRANTEDS: THE ROLE OF IMPLICIT AND 
EXPLICIT INSTRUCTIONS 
Attention turned to the table, on which the board game 
had been laid out, by that time littered with the notes 
that had been written each time a new pair of cards had 
been upturned, and around which all participants were 
sitting. The board game was obscured, but the positions 
in which participants sat at the table, and the papers and 
pens which were being used to frame collaborative 
activity, were then recognised as a loose set of 
instructions, but one that all understood from prior 
experience of board games. This led to discussions how, 
when people come together to work, collaboration is 
already framed by already accepted and already shared 
assumptions about what is going on; that there are 
taken-for-granteds that are framing the activity (see e.g. 
Lantz-Andersson & Linderoth, 2011). In the layout of 
the room, the seating arrangements, the means by which 
we were introduced, the fact that we were assembled for 
a purpose, we had followed a set of instructions, albeit 
loosely specified ones; unstated, unspoken, but 
understood in relation to familiar practices. 

MULTIPLE INTERPRETATIONS 
On reading through the extract from Ingold the maker 
team commented that preparing for activities had indeed 
involved thinking through which instructions were 
necessary to guide the participants through a process, 
while also retaining room for multiple interpretations. 
The expectation was that during the game, participants 
themselves would together negotiate meaning in the 
instructions. What did the instructions mean? What did 
they ask of them? How should they approach this task? 
It seemed clear from some of the input and output video 
that groups had drawn on the familiar office genre of 
slide presentations. It seemed that these groups’ 
interpretations of instructions were made in relation to 
something that was familiar, or well known. Given the 
articulation of an interest in examining and 
understanding the role of instructions to game-players, 
further work on an analytical project might investigate 
how the instructions that groups were given functioned 
as signposts in Ingold’s sense, since a collaborating 
group might have multiple interpretation of those 
instructions; and whether the instructions themselves, 
and the conventions that participants drew on and the 
materials they used when representing concepts, people 
and things, functioned as enablers or constraints. Such a 
study could take place alongside some measure of the 
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eventual value of the game session for the collaborating 
group. 

THE TENSION BETWEEN ENABLING AND 
CONSTRAINING 
The maker team considered the notion of enabling 
constraints in relation to video produced at the end 
of workshop events. Recalling that the examples they 
had found most engaging were those that stood out 
because they were different, they suggested that 
instructions themselves have an inherent tension; a dual 
enabling and constraining character. Tight instructions 
could inhibit the diversity of response. Yet even with 
explicit instructions, groups had not seen the potential 
of the board game as an enabler, a structuring device for 
their pitch videos. 

DISCUSSION AND CONCLUSION 
The PIN-C track is about designing through things, and 
the bringing together of analysts with makers in the 
interest of exploring what analysts can offer makers and 
what ‘things’ mean to analysts. The focus of this paper 
has been tracking the generation of ideas between 
people in the course of using a ‘thing’ which is itself 
designed to structure collaboration and the generation of 
ideas, and to invoke a context of game play, in which 
people can step out of ‘real’ life into a temporary sphere 
of activity with a disposition all of its own.  

Two linked observations can now be made. First, 
tracing the way that ideas developed enables us to 
comment on how the use of the game for the process of 
analysis contributed to the development of ideas. 
Second, the collaboration produced innovative ideas 
concerning the design of ‘things’ to support 
participatory innovation, and ideas for further 
investigation.  

It was evident that development of ideas during the 
game arose out of the structuring materials; the activity 
of game playing plus the ‘homework’ that both partners 
had done, which became ‘input material’ for the game. 
The analytic work that took place therefore drew on the 
analysis of output of previous users of the ‘thing’ but 
also centred on the ‘thing’ in the course of its use by a 
group made up of the analyst and the makers. Logically 
speaking, this meant that we might have been looking at 
the capacity of the designed ‘thing’ to help us, the 
analyst and makers, come up with analytic ideas about 
the activity of analysing our own activity! However, 
rather than falling into an endless spiral, we kept the 
focus of our collaboration on the ideas that were 
brought to the game as ‘input’ material. The ideas that 
featured in our own ‘input’ material had arisen out of 
analytic thinking about the videos that previous groups 
had used during the game, and were rather conceptual in 
nature. In this case, the focus on instructions as design 
material that is an integral part of the ‘thing’ without 
being visual or tactile can be traced back to the 
involvement of an external analyst whose approach was 
inspired by theory. 

The creative idea that had emerged during early contact 
between the partners and which was further elaborated 
through and with reference to the board game was the 
notion of instructions as design material. Instructions 
are both explicit (e.g. written on cards, set out on a 
whiteboard and timer) and implicit (e.g. arrangements 
of things in the room), and it can be fruitful to think of 
them as simultaneously enabling and constraining. 
Users, or players of the game, can be thought of as 
interpreters of the instructions, and the diversity of 
interpretations as a potential driver for creativity.  

In interpreting, players draw on diverse previous 
experience, orientations and understandings, some of 
which is explicitly shared as ‘input material’. In acting 
on instructions, users make their interpretation of shared 
material visible. And, at the same time as making 
visible or materializing their interpretation, they 
produce an ‘enabling constraint’ – a shared 
understanding of what is being done or discussed which 
narrows down the possibilities for interpretation of 
material or ideas introduced in the course of interpreting 
and following the next instruction. The question that can 
be put forward for future investigation is whether an 
emphasis on representation of ideas through visual 
means assists with the generation of ideas, and how and 
whether representation and discussion of the more 
conceptual aspects, such as a process, or connections 
between things can (or should) be facilitated. 
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ABSTRACT 

This paper explores the categorisations of maker 

and analyst, designer and researcher, through the 

account of an ‘arranged marriage’ between a team 

of ‘makers’ and an ‘analyst’. We reflect on how 

the makers’ interest in meeting an analyst who 

would be interested in analysing video material 

recorded during two sessions of a game activity, 

led us as a maker-analyst couple and team of co-

authors, to re-create and play a third version of the 

game ourselves. In a spirit of participatory design, 

our express ambition was to welcome the 

perspectives that all co-authors bring, and to create 

not only a new paper but also a new team. 

INTRODUCTION 
The convenors of the PIN-C 2015 conference track 5 
Designing through things, invited makers and analysts 
to apply to be matched together to jointly work on 
analysis of objects in social interaction. Makers would 
“provide video footage of their (design) processes 
involving objects and be matched with an analyst who 
should work up a (sequential) analysis of whatever the 
two sides have agreed might be interesting”. Whilst 
entering this process, we found ourselves using the 
metaphor of an arranged marriage to understand our 
new roles and the relationship, and this paper is where 
we offer our reflections on what we learned from each 
other. A first crisis erupted as we realised early on that 
the maker teams’ data did not fit the analyst’s analytical 
framework as expressed in her abstract. Despite this 
mismatch, we decided we would try to work up a new 
focus for our partnership. To come together as a team, 

the makers welcomed the analyst to their office in 
Stockholm. The visit began with playing an adapted 
version of a board game activity, prepared by the maker 
team - an approach hoped to kick-start work on a joint 
paper. As track 5 set out, the maker team offered video 
material for analysis as the basis for the collaboration. 
The makers’ video material had been produced by 
participants using two earlier versions of the board 
game, and was now integrated as part of the third. 
Playing the game together was an experiment in 
supporting our dialogue and in help us get further, and 
more quickly, towards a shared vision for what our take 
on Designing through things would be, making use of 
the very same tool the maker team had hoped to 
analyse. 

As we trace the account of what happened next in the 
arranged marriage of this maker-analyst couple, this 
paper explores the steps we took to try to come together 
as a group, the struggle to define our roles and discover 
research questions of mutual interest. The experience of 
playing the board game at the makers’ office became 
central since it surfaced many of the questions we 
carried throughout the process and brought us together 
in time and space to negotiate their meaning.  

A companion paper explains how we became interested 
in the role of instructions in shaping a team’s work; this 
paper is about questioning the roles of 'maker' and 
'analyst' and making sense of our pairing through a 
playful frame. 

THE BACKGROUND: OUR STORIES 

THE MAKERS’ STORY 
The maker team consisted of a group of four colleagues 
at a research institute, with backgrounds in 
anthropology, architecture, experience design and 
interaction design. Amongst other work, our team 
designs and facilitates what we call ‘integrated 
workshops’ to support a participatory design process. 
Integrated workshops seek to activate the perspectives 
and expertise of the participants through pre-
engagement, strategically organising teams to work 
through a process of activities, as well as follow-up 
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opportunities for re-activating participants. Such 
integration work also involves bringing to life the way 
‘end users’ experience their world, as a basis for 
decision-making and design. One approach to 
organising an integrated workshop, involves running a 
compressed version of a design process, using the 
format of a board game. The purpose is to mediate a 
playful and semi-structured dialogue between the 
players, facilitating turn taking and progression of the 
groups’ collaborative process step by step. 

As a team of ‘makers’ we submitted an abstract to PIN-
C for the track Designing through things and 
volunteered for the matchmaking service pairing 
‘makers’ with ‘analysts’. In the role of makers, we were 
interested in sharing video footage with an analyst. The 
videos we had in mind had been made by participants of 
two different workshops in which the board game was 
used in adapted versions. Participants made videos prior 
to the activity that were used to begin the game and 
again as the last step of the game activity to conclude 
the process. We thought of these as “input” and 
“output” videos. 

As designers of these games, we were looking for an 
analyst to provide their take on what happened during 
the games. What role did the game and materials play in 
their process? How did the teams ‘design’ their ideas 
through these things? How did they seem to make sense 
of material? As facilitators we were particularly 
interested in understanding more of what relation the 
input material had to the output material. By comparing 
them, could we come closer to an understanding of what 
the game process added as value for the participants?   

THE ANALYST’S STORY 
I come from a research department in a university, and 
my main interest is in understanding how learning can 
be supported. This has led me to study the role of 
designed objects and environments in human activity. 
I’d anticipated that the partner with whom I would be 
paired would have produced a made, physical object. 
The abstract I received, which stood as an introduction 
to my new partner, offered some video which was 
produced at the end of an activity with an object, but 
rather than recording an object-in-use, it had been made 
to share the ideas that groups had come up with as a 
result of their activities around the it. 

Turning my attention to the potential of collaboration 
and co-production, and my thoughts to the whole idea of 
being paired up with a group of people I’d never met, I 
wondered what their own assumptions might be, and 
what the possibility of working with me might mean to 
them. What would they see in what I’d written about 
myself that might be meaningful or interesting to them? 
I emailed some questions to the maker team and 
received some back. I was interested in exploring 
expectations. I wanted to know what they hoped for 
from an analyst and I was curious about how they would 
have approached their video material if they had not 
been paired with me. The maker team expressed an 

interest in the meanings the terms ‘maker’ and ‘analyst’ 
had and in the information I might need to know about 
the contexts in which the videos had been produced. 
Through this early communication it became clear that 
although there was a mismatch, we both felt that there 
was space to reframe or re-invent what we did together, 
and therefore we might be a good pairing for an 
innovative collaboration. 

After this initial contact over e-mail, the first get-
together of us as maker-analyst couple was a Skype 
meeting. In this, we all agreed that we needed to ‘re-
invent’ the terms of the introduction in order to work 
together, and that our first piece of work would involve 
us refashioning our goals and establishing just what our 
collaboration might be about. 

THE MAKERS: PLANNING THE FIRST DATE 

DESIGNING THE GAME 
Straight after ending the first meeting on Skype with 
Sarah, we realised that we now entered a process similar 
to the ones for which we design ‘integrated workshops’, 
similar to the processes our game design was aiming at 
supporting. Our collaboration would not just be about 
Sarah analysing our data and us responding, but one of 
sharing ideas and perspectives. We needed to identify a 
topic relevant for all parties involved: makers, analyst, 
the conference track, as well as the conference audience.  

When discussing how we could do this, we realised that 
a fun way to begin her visit to Stockholm would be to 
play the game activity ourselves. In fact, by adapting the 
game to our context we would introduce Sarah to our 
method by letting her experience them herself, and we 
would become co-participants rather than facilitators, of 
the method we wanted to reflect upon.   

Similar to the previous versions, we sought to use the 
medium of the game to make tangible the ‘things’ we 
needed to work through and with in our process. For 
this we prepared the description of the conference track, 
the abstracts we had submitted and some of our initial 
questions regarding our collaboration. By working 
through the steps the game together, we hoped that the 
process would lead us to identify a focus for a joint 
paper, which could be summarized in a One-Shot video, 
exactly as our previous workshop participants had done. 

VIDEO WATCHING TO GENERATE INTERESTS AND 
TOPICS ‘THEME CARDS’  
During the initial email exchange, Sarah had asked: 
“What kind of approach would you take yourselves 
when you analyse your material?” and “What research 
questions would you have?” Through this conversation, 
we realised that the game needed to contain research 
interests and possible topics, also from our side, 
represented as playing cards. We decided to analyse the 
videos from the two workshops to identify themes and 
thus an answer to Sarah’s question. 
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When looking through the videos, many of them 
disappointed us in different ways. We felt their videos 
were weak, and therefore we got the feeling their work 
had not been rewarding, and thus the game not 
successful. We found ourselves searching for videos of 
‘good quality’, assessing videos according to, for 
example, camera technique, usage of both visual and 
verbal communication, signs of collaboration, humour, 
and strong ideas. When comparing videos of ‘better 
quality’ with those of ‘weaker quality’ it seemed that in 
the stronger ones groups had taken ownership of the 
format, and shown initiative in shaping and recording 
the video, and had communicated ideas. On the other 
hand the weaker ones seemed to struggle following the 
instructions the game provided for this part of the 
process (which had suggested structuring the video 
according to the materials the group had produced at 
each step of the game). We felt we could trace the 
quality of the videos according to how closely groups 
had actually followed our instructions, but that it was in 
the opposite direction of what we had expected. We 
asked ourselves what we could have done differently to 
support the participants in creating good videos. How 
could each step of the game, the board and the material, 
and the instruction better support the groups to make 
good videos? How could we design for ownership of 
their end results? These questions generated themes 
noted as keywords on playing cards for the new version 
of the game. 

OUR FIRST DATE: PLAYING THE 
MAKER+ANALYST GAME 

THE ANALYST: MEET THE MAKERS 
When we sat down to play together, we were grouped 
around a table, and another table behind us held paper 
copies of our abstracts and other material we’d shared, 
and the notebooks in which we had recorded ideas. In 
front of us was a printed board game, sets of pens, and 
there were small piles of coloured paper. On the wall 
was a whiteboard with a schedule for play, dividing our 
time that afternoon into specific activities. A timer had 
been set up to signal the start of each new activity. This 
was a setting that we all understood as a game, and we 
were readily able to turn rather playfully to thinking 
about what we had been asked to do. 

THE MAKERS: STEPPING INTO THE ROLE OF 
PARTICIPANT 
We suddenly found ourselves in the role of participants. 
In the game play, we were now following instructions 
we had prepared for ourselves. For each new step, we 
read the instruction and checked the timing to begin. 
But before we could take the step, a new, and, for us, 
unexpected conversation took place. When reading the 
instructions for the upcoming activity, and orienting 
towards the material it suggested we should use, we all 
began to share our interpretations of the instruction, 
negotiating its value and possible meaning in the 
process. For some steps, we decided to overrule the time 

limit since we needed more and sometimes less, time. 
This conversation felt necessary, and appropriate, but it 
also had us ask a set of questions: Was this game really 
a good idea to support our work? How did the game 
support us to share our individual perspectives while 
together, especially Sarah’s, since she was not part of 
the ‘maker’ team? How did it support us in co-creating a 
joint understanding? How did the material at hand guide 
and support our process? In this discussion, Sarah 
shared the notion of the game as a provider of 
‘liberating constraints’ (Davis, Sumara & Luce-Kapler 
2000), and while turning and discussing the pre-
prepared cards with themes, the cards presenting ‘role’ 
and ‘instructions’ seemed to speak to all of us, and we 
picked them out for further exploration. The questions 
we formed were ‘What role does instructions play to 
support collaboration?” and ‘What happens when we 
think of instructions as the material through which we 
design?’. 

HOW WAS IT FOR YOU? 

THE ANALYST’S REFLECTIONS 
I discovered that for the maker or designer team at 
Interactive Institute, the notion of ‘thing’ or ‘thingness’ 
was less of a physical object than a ‘material’ - a loosely 
structured entity around which social processes happen. 
As an analyst, I came to see that the expectation of these 
designers is that it’s through social processes that design 
takes place, and the skills of designers are co-ordination. 
The team is a group of craftspeople whose material is 
instruction and intervention. The skills of their work is 
in maintaining an awareness of what is going on, an 
ability to keep momentum going. They describe it as 
working with the pace, managing time constraints. To 
them their skills are a balancing act or of holding 
tension between traditional structure of discussion and a 
departure from traditions to do things that are less 
familiar, to offer the material of instructions through 
which groups and teams are able to put forward their 
differing interpretations and ideas, ‘making’ new ideas 
and relationship at one and the same time (Marjanović-
Shane & Beljanski-Ristić 2008). 

These designers, the Interactive Institute team, are the 
designers of experiences through which groups of 
designers can carry out design work. If the material of 
the Interactive Institute team is well placed and timely 
instructions go to groups of collaborators, then what is it 
that the groups that participate in those experiences 
design? This varies according to the nature of group 
work, its intentions and the premise underlying the 
gathering-together of people for the activity: in general, 
the underlying idea is one of innovation; so the answer 
would be ‘something new’, whether a new approach, a 
revision to existing procedures and processes, or a new 
idea for a product or service. If, as DePaula suggests, 
we consider design as a translation, or interpretative 
process (DePaula 2004) then working together through 
playing the board game in shared physical space has 
been a context for exploring multiple aspects of our 
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partnership, including our own interpretation of our 
roles, the translations of instructions by participant 
groups, our own translations of the instructions in the 
matchmaking process that have brought us together, and 
our perceptions and expectations of one another. 

Seen this way the questions ‘What did we design? What 
did we learn?’ shift closer to the questions ‘How and 
what did we transform, translate? What knowledge did 
we create?’ In working towards making or designing a 
collaborative paper, working with the ‘maker team’ 
shifted my role and relationship. Through the course of 
the board game and other activities in which we 
participated - email, Skype, face to face conversation - I 
became something more of an ‘analyst/designer’, but, 
importantly rather than as description of myself as an 
individual external and separable from the 
collaboration, in a sense that existed within and was 
meaningful within the work we did together. 

THE MAKERS’ REFLECTIONS 
Giving a group of four individuals with different 
background one title and identity, ‘makers’, has proven 
difficult to come to terms with. Not because we are not 
all makers, but because we are making in very different 
ways. Even at the point of submitting the abstract, 
members of our team began to question whether they 
identified with the title maker, and wondered about the 
distinction between a maker and an analyst. Further on 
in the process, while playing the game, we discussed 
what it is that actually makes up the design of the game, 
Who made it?. We realised that the game is also re-
designed when played, and therefore all the participants 
are in fact contributing to the made thing. 

More commonly we think of ourselves as design 
researchers. This identifier of design researcher seems 
to straddle both analyst and maker. The label of design 
researcher allows us to embrace a hybrid, group identity 
that for us contains both making and reflection in unity, 
quite similar to how Ingold asks: What then is the 
relationship between making and thinking? To this the 
theorist and the craftsman would give different answers. 
It is not that the former only thinks and the latter only 
makes, but that the one makes through thinking and the 
other thinks through making. The theorist does his 
thinking in his head, and only then applies the forms of 
thought to the substance of the material world. (Ingold 
2013:6)  

Playing the ‘Maker+Analyst Game’ helped us to step 
away from being either makers or analysts, and become 
team players. We were all making, reflecting on content 
together, exploring ideas together, and the game activity 
did produce ideas on what to write about together. In 
other words, playing the game created a third thing; us, 
the ‘couple’. 

By re-enacting a similar procedure that other groups of 
players had been through, the makers and analyst couple 
were narrating their experience at the same time as they 
were playing and experiencing the game. As an 

‘outsider’, Sarah provided a unique position to describe 
the made ‘thing’ through her choice of words and 
references, which were different than ours. By doing so, 
she placed our work in a bigger context, by making 
available her arsenal of references. In a sense, she 
performed her role as analyst, merely by sharing her 
process of understanding, but also did so in a fruitful 
way coming in with a different background. Her role 
allowed for her to speak for no one but herself, which 
has not been the case for us as a team. 

Therefore, in reflection on the process, we would also 
like to give credit to the role of the game, which, 
regardless of its various flaws, promoted turn taking 
between all five players, and not just the two entities 
‘makers’ and analyst’. It enabled all of us to take the 
role of both maker and analyst and brake down the 
suggested barriers between these ways of contributing. 

CONCLUSION 
We resist the strict dichotomies of maker/analyst, 
designer/researcher, and practitioner/theorist. If this 
track is about designing through things, isn’t it also 
about thinking through things? And thinking through 
designing? Thinking through making? This is perhaps 
the greatest learning from the process of being matched 
up as makers and analyst. In the game activity we tried 
to establish ourselves as a team, involved in what Ingold 
would call ‘the art of inquiry’ (Ingold, ibid). Instead of 
an analysis of the things of design, we were analysing 
with design, and re-designing with reflection and 
analysis. In this analysis, the board, the instructions, the 
game cards representing our previous questions, and the 
new materials produced during play, all shaped and 
guided the social activity of coming together to write a 
paper. This shared experience needed to be produced in 
order for us to perform analysis. 
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ABSTRACT 

In design and innovation processes, a difficulty is 

often to envision how new products and prototypes 

might be received when they are first 

“encountered” in real contexts of use. This paper 

reports on a case of prototype testing of a new 

dining tool, where people are asked to use a 

modified fork without any explanation about how 

to use it or the rationale for its design. Through 

detailed sequential analysis of video recordings, 

we will describe how participants explore the 

prototype together; testing the prototype in use; 

exploring the prototype’s different possible uses, 

and assessing the prototype. These results show 

how participants systematically and collaboratively 

explore new objects, in relation to existing 

activities and other objects in context, often in 

speculative and possibly (from a designer’s 

perspective) “disrespectful” ways.   

INTRODUCTION 
Within participatory design and innovation discourse, 
the role of the “user” is central for the development of 
new products, services or business models (Buur & 
Matthews 2008), and several methods have been 
explored in order to integrate the voice of the user in 
different stages of the design process. In the case of 
testing of new products of ideas, different traditions of 
design research have come up with different ways of 
introducing users to the designed artifacts, either in 
terms of lab experiments, exhibitions, workshops, or 
observations and testing in the “field”, each contributing 
differently to knowledge about design and its artifacts 
(Koskinen et al. 2011). In most of these approaches, 
testing happens either in controlled environments 
(workshops and exhibitions), or in the presence of the 
designer and design team, who introduce their ideas and 
prototypes to the users for evaluation. This paper looks 

at a case when the testing of a prototype is carried out 
without any instruction or facilitation by the designer or 
researcher. Particularly, it looks at how people in 
interaction treat and construct the situation they are in 
“as a test”, collaboratively exploring a product in its 
physical characteristics as well as in its relation to the 
natural context where the object might find its use, “in 
the wild” (Hutchins 1995, Crabtree 2004). 

THE DATA 
The data is collected as a part of an ongoing project 
undertaken by one of the authors, investigating how 
people “make sense” (Weick 1995) of unfamiliar 
objects, and how this sensemaking process is 
accomplished as a social activity. The project builds on 
considerations brought forward both by design 
researchers on how innovation might happen through 
use (Redström 2006), and from the field of interaction 
design and Human Computer Interaction on integrating 
more ethnomethodologically oriented approaches in the 
design process (Rogers 2011, Crabtree et al. 2013).  
Part of the project consists in the development and 
testing, in various settings and with different people, of 
objects whose properties have been modified in order to 
make them somewhat different, but still recognizable as 
a further developed version of the original object. The 
object at hand, in this case, is a fork whose handle has 
been substituted by a ring (fig. 1).  

 
Figure 1: The objects provided to participants for eating.  

With the intention to test these objects when they are 
first encountered, “users” receive them wrapped, as to 
not be seen in advance, and are asked to film themselves 
while opening the package and using the objects in a 
lunch setting. Participants are not in advance given any 
instructions on what to do with the object, apart from 
trying to “use it” at lunch or dinner in social occasions.  

ANALYSIS 
We analyzed the data using Conversation Analysis (CA) 
as an approach that would allow us to look at how the 
“testing” emerges in the details of participants talk, 
body movement, and in the unfolding of their 
interaction without preconceived theories about what 
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happens, but rather focusing on how people deal with 
the situation they are in. By means of transcription and 
sequential analysis of excerpts of data, CA focuses on 
exploring how participants collaboratively make sense 
of each other’s actions and the situation at hand, and 
how they make their local understandings visible 
through their conduct (Heritage 1994, Sacks 1992). 

TESTING AT LUNCHTIME 
For the purpose of this paper we have analyzed a video 
recording of a lunch between three colleagues, here gi–
ven the names ORA(nge), G(i)RL and BL(ac)K, refer–
ring to their appearance in the video/still photos. They 
work together in a small company owned by ORA. He 
has been given three wrapped packages each containing 
a “ring-fork”, and the instructions to try these objects 
together with whoever he chooses. In all the extracts 
shown we see the three participants having lunch 
together in their office where they usually lunch.  

ANALYSIS: PROTOTYPE TESTING 
As a result of our initial analysis of the video, we chose 
to develop two of our of observations into two separate 
papers. One of the observations is this: though not 
explicitly instructed to do so, participants visibly treated 
the lunch as a testing event where, with various means 
and in different stages, they collaborated on a common 
'project' of evaluating the new object. We identified four 
stages of this interactionally accomplished testing pro–
cess: 1) exploring the product; 2) testing the product in 
use; 3) exploring the product’s different possible uses, 
and 4) assessing the product. In this paper we will ex–
plore these phases in their embodied sequential context.  

EXPLORING THE PRODUCT 
In a first phase of testing that we might call exploration, 
interestingly participants do not start eating immediate–
ly, even though the food is ready in front of them. Be–
fore starting to get on with what they are there to do 
(eating), they engage instead with the tool both by look–
ing at it from different angles, testing the different fits 
on the fingers, 'playing' with the object on their fingers 
and using expressive movements, all of these have very 
little to do with eating itself, but instead are related to 
the “fitting” of the object to the body, wearing styles 
and general movements. For example, after a number of 
attempts to wear a too-big tool (for her hand), GRL 
settles on wearing it on the middle finger and closes her 
hand in a fist. When reaching this position she giggles 
(l. 3), looking at BLK while slightly raising her hand. 
While BLK does not seem to acknowledge her action. 
ORA instead comments (l. 4) on her physical movement 
with “it feels like you're trying to hurt me”. GRL picks 
up on this, first by giggling and raising her fist in his di–
rection, and then with a pretend “punch” to ORA. In this 
case the product is not explored for its supposed func–
tion (eating utensil) but for its form, relations to the bo–
dy (stressed by GRL's giggles), use as an extended body 
part (GRL’s “punch”), and for how its movements may 
be used to express aggressiveness (ORA’s comment). 

 

 
Fig 2: GRL holds up fist towards ORA and giggles 

(1) Fist 
01   (3.8) 
02 *ORA:((grabs oil bottle and turns the lid))  
03 *GRL: ((giggles and looks down on the object on her  
   finger, then looks at BLK  
   subsequently looks at ORA))   
04 *ORA: It feels like you're ↓trying to hurt me with  
   that 
05  (5.8) 
06 *GRL: ((holds up fist towards ORA and giggles)) 
07   ((pretends to “punch” ORA)) 

Transcript 1: Before eating, participants test ways of wearing the tool. 

TESTING THE PRODUCT 
After looking at the object as relating to their body, 
participants turn their attention to the object as a tool to 
“get eating done”, that is, for its (supposed) actual use. 
When the participants are testing the product for actual 
use, another important factor comes in play apart from 
fit and wearing: the type of food one is approaching 
(Transcript 2). In this example, two participants, ORA 
and BLK, happen to have very similar kinds of food: 
salad and rice, while GRL has a plate of spaghetti. That 
means that two of the participants adapt a use style of 
piercing/scooping which does not seem to apply to 
GRL’s food. When she uses the fork to bring the 
spaghetti to the mouth, they fall down due to the weight 
and their poor adherance to the object. So, while BLK 
and ORA have a conversation (not shown), GRL 
attempts to develop another 'technique' for eating 
spaghetti, where a regular fork comes in play as a 
support for rolling. In transcript 2 we can see when this 
technique is made relevant and visible by GRL, again 
by giggling, and how it prompts the reaction of her 
colleagues: BLK responds by proposing a better 
technique, which he demonstrates and verbalizes (l. 11). 
ORA, on the contrary, challenges the technique, thus 
prompting GRL to instead more strongly demonstrate 
its appropriateness (l. 10-14). The tool is here tested for 
the function it is supposed to accomplish, with more or 
less success. This test (l. 0 -15) brings in play other 
objects present in the scene, such as a normal fork, 
which is now reframed in its use from a piercing or 
scooping tool, as it is commonly used, to a “support” 
tool, like spoons are sometimes used when rolling 
spaghetti in other contexts. In this stage of the test 
situation, the new object is used (together with other 
objects) in order to maximize effective eating practices, 
exploring the tool's 'normal' use, the use that it is 
supposedly intended for by the designer. 
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1_4_RollingSpaghetti 
01 ((ORA and BLK look at GRL))    
02 *GRL: HHh [hehe] 
03 *ORA:    [wha↑t]  
04    (0.9)  
05 *ORA:what if (she needs to invent) [to:   ] 
06 *BLK:                                   [HaHahA]  
07     (0.8)  
10 *GRL: no: tha[t worked out           ] perfectly:  
11 *BLK:            [should do like this vzzz] 
12 *BLK: ((imitates rolling movement on one hand)) 
13 *ORB: ((removes oil from camera's line of sight)) 
14 *GRL: yeah- (.) see↑  
15 *GRL ((continues rolling)) 

 

EXPLORING USES OF THE PRODUCT 
In the third phase, the tool is again explored, but this 
time not in relation to eating practices, but to a wider 
spectrum of activities that might be made possible by 
the use of this particular object, along with activities 
that might be impaired.  

In the next extract GRL demonstrates a new idea she 
has got, “stealing”. She introduces a gesture which is 
repeated by her three times, and two times by BLK. 
This repetition seem to serve both as a demonstrative 
gesture, and affording “experiential reachability” 
(Nielsen and Caglio 2015). She initiates the sequence 
with a first act of verbalized embodied stealing (l. 2-4), 
which is accomplished so that she can actually eat one 
of BLK's potatoes (l. 6). When he responds with an 
embodied protest (l. 7), and creates an explanation slot 
(l. 8), she produces a laugh token (l. 9). After that is no 
uptake, nobody co-laughing in more than 1 sec. (cf. 
Jefferson 1983 on one second as a "standard maximum" 
silence before participants begin treating it as 
problematic). Then she produces an account for her 
action repeating the gesture in coordination with “just 
go”, acting as demonstrative of the ease of movement, 
enacting this point by speed of movement. She sticks to 
the testing agenda, does not produce a follow-up to 
BLK's focus on the appropriateness of stealing his food. 
This gesture does not reach – and is not directed 
anymore – to BLK's dish, but is rather a stretch and 
retraction of the arm in the centre of the table. Now 
BLK is laughing (l. 16) and she continues her account. 

1_10_StealFood 
01 *GRL:  ((looks at black's dish))  
02 *GRL:  and it makes it easier to [steal food   ]  
03 *GRL:                     [((takes a potato  
04              from BLK’s dish))] 
05      (2.3)  
06 *GRL:  ((eats the potato)) 
07 *BLK:  ((looks at GRL, makes a "what" gesture with  
    the left hand: palm rotating upwards)) 
08 *BLK:  wh[y 
09 *GRL:         [mhe     
10      (1.1)  
11 *GRL:  because you can [just go                    ] 
12 *GRL:           [imitates stealing  
13   movement, stretching arm and quickly  
14    retracting it]  
15      (0.3)    
16 *BLK:  ((laughing)) 
17 *GRL:  with the [fork you would                 ]= 
18 *BLK:            [((BLK rapidly makes stealing  
19   movement towards GRL's plate))]         
20 *GRL:  I would see the fork but this is like: 
21   [(.) hidden tschoonhh Hm ((Smiling)) ] 
22 *GRL:  [((hides fork behind her hand, then 
23    imitates stealing movement faster))]   
24   (0.3)  
25 *BLK:  ((laughing))           ] 
26 *BLK:  ((quickly imitates "stealing" movement of  
    GRL towards her plate)) 
27 *GRL:  hm.. ((smiles and nods  
    while looking a BLK)) 

Then BLK copies her action of  “stealing”, aiming it at 
her plate (l. 18-19), but does it in a subdued way, almost 
limited to his wrist and the finger wearing the fork. She 
responds to his action (l. 20) and explores further 
advantages of this particular use of the tool (l. 20-23). 
She embodies her account with another repetition of the 
movement, continuing to show how the tool can be 
“hidden” (covering the hand turning the wrist) and then 
quickly moving it towards the food. This movement is 
done very fast, and supported by a “Tscoon” describing 
its character. BLK acknowledges her actions by laugh–
ing (l. 25) and again copies her movements (l. 26). His 
action is then assessed by GRL with a smile and a nod.  

In this stage, other lines of use of the object are also ex-
plored (e.g. typing on computer while wearing fork, 
scratching head, eating with two forks at the same time).  

   
Fig. 3: Rolling spaghetti. (l. 10) 

 
Fig 4: the stealing gesture 
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ASSESSING THE PRODUCT 
In the final part of the lunch, participants engage again 
with the object as an eating tool, but now with their 
attention to evaluate it as an eating utensil.  

1_9_wristAngle 
01 *BLK: and (then) you can get like uhh: (.) it's difficult to  
   get an angle 
02 *BLK: ((repeatedly inclines his hand showing "angle"))  
03 *ORA:uuhh: >yeah<  
04    (0.4)  
05 *ORA:like if you have to: cut  
06     (0.5)  
07 *ORB: ((brings the object to the far edge of dish)) 
08 *ORA:if you are eating from- kind of from the  
   outside- 
09 *BLK: ((laughing))  
10 *ORA:you have to grab from (somewhere-) (.)  
   something from the middle it's 
11     more difficult  
12     (0.5)  
13 *ORA:if it was a spoon (.) it would not work- you  
   would get your  
14    [hand on all time] on the= 
15 *ORA [((twists wrist))] 
16 *BLK: =mmMM  
17    (0.6)  
18 *ORA:on the soup  

In this phase, they produce assessments: "difficult" or 
"more difficult" (l. 1, 11), exposed or embedded if-then 
constructions (l. 1, 5, 8-10, 13), they explore hypotheti–
cals (l. 1, 13-18) and they produce uptakes to show 
agreement or acknowledgement (l. 3, 9, 16). Parts of 
their evaluation focus on the experienced body position 
for the specific activity of eating, and they discuss pos–
sible implications of the extension of a similar design to 
other dining tools such as spoons. Their talk is now not 
just about this tool as used at this particular occasion, 
but hypothesizing and generalizing to patterns of eating, 
and with application to different kinds of food.  

DISRESPECTFUL TESTING 
Observing the participants’ behaviour in this setting, it 
is clear how their project is to test something new toget–
her, and everybody is aware of that purpose and colla–
borating on pursuing it. Even though this is a real situa–
tion of use, it is treated as a test setup, (perhaps visible 
in GRL’s “overriding” practices of proper manners, 
such as not stealing food, for the purpose of testing).  
Participants are ready and anticipating the test situation 

before they begin unwrapping the objects and their will 
to collaborate extends even to after they stop finding it 
interesting (not shown in this paper is how BLK returns 
to using a normal fork and then begins using the new 
fork again). Applying the tool to an authentic eating 
session where participants in fact empty their plates 
while not having members of the design team present 
might create a situation where the participants feel more 
free to use the object in a teasing and somewhat critical 
way, even if they have a videorecorder in front of them, 
and if they might infer that the designer will study the 
recordings afterwards. They do not seem to consider 
issues of saving face for the designer, they are on-and-
off collaborating on testing as the main activity to 
collaborate on, and they take the testing seriously while 
not being occupied with limitations to what could be 
tested. They take the initiative to use a normal fork in–
stead of the ring fork, or as a tool to enable certain new 
uses of the ring fork. Such actions show their 'disre–
spectful' use of the tool, thus imitating an authentic end 
user's actual use situation. It is our conviction that ex–
actly due to this disrespectful, and even critical, look at 
the prototype, designers can learn something more about 
the products they develop, by testing them “in the wild”.   

ACKNOWLEDGEMENTS 
We thank our participants for testing the tools. The 
study is part  of a bigger project funded by VELUX 
fonden, investigating objects in interaction. 

REFERENCES 
Crabtree, A. (2013). "Doing innovation in the 
wild." SIGCHI’13. ACM. 

Crabtree, A. (2004). Design in the absence of practice: 
breaching experiments. In DIS’04. ACM. 

Hutchins, E. (1995). Cognition in the wild. MIT press.  

Jefferson, G. (1983). Notes on a Possible Metric which 
Provides for a ‘Standard Maximum’ Silence of 
Approximately One Second in Conversation. Tilburg 
papers in language and literature 42, Tilburg. 

Nielsen, M.F. (2014). Sizing up 'the box' in order to fit 
in. CoDesign, 10(2): 112-134. 

Nielsen, M.F. (2013). Fitting the box: Orienting to 
appropriateness, sufficiency, image and professional 
quality. PIN-C Conference 2013, Lahti, Finland. 

Nielsen, M.F. (2012). Using artifacts in brainstorming 
sessions to secure participation and decouple 
sequentiality. Discourse Studies 14(1): 87-109.  

Nielsen, M.F., A. Caglio (forthc.). Copying when test–
ing together. PIN-C 2015, The Haag, The Netherlands. 

Rogers, Y. (2011) Interaction Design gone wild: 
striving for wild theory. In Interactions, 18.4:58-62 

Weick, K.E.(1995). Seven Properties of Sensemaking. 
Weick K.E.:Sensemaking in Organizations, Sage, 17-62. 

 
Fig 5: ORA and BLK test the wrist angle.  
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ABSTRACT 

In this paper we unfold the local achievement of 

co-created affordances of an object in a natural test 

situation. Based on video recordings of people 

testing together (in the wild) the functions and 

properties of a new object, we show how the 

participants use embodied strategies in copying the 

handling of the object and familiarizing themselves 

with it; how they negotiate the use of the object by 

means of repeating or modifying each other’s 

movements; how they treat a given use of the 

object as something to 'learn', how they strive to be 

considered first movers in a certain use of the 

object, treat each other as experts and novices in 

use of the object, take turns in taking the roles, and 

attribute status to the role of expert/first mover.  

INTRODUCTION 

We will study how participants testing in the wild treat 

each other as experts (first movers in a new use of the 

tool) and novices (copyist in a certain use of the tool); 

how they signal a will to learn and cooperate by 

copying; how they familiarize themselves with an action 

by means of copying it, their embodied strategies of 

selecting an action as noteworthy by copying it, thereby 

giving it attention and acknowledging it; and finally, 

how they negotiate use of the tool by means of copying 

and redrafting (using in a similar way but slightly 

differently). The case is three participants' first use of a 

modified piece of cutlery. 

From a designer’s point of view, one of the main points of 

reference when designing new artifacts is the concept of 

affordances. The term, coined by Gibson (1977) to de–

scribe the qualities of an object or environment that allows 

an individual to perform an action, was later introduced in 

the design discourse by Norman (1988), who reinterpreted 

it as guiding concept for user centered design. In Nor–

man’s sense, affordances referred to what people could 

perceive as possible spaces of action with an artifact.  

However, it is now acknowledged that affordances alone 

cannot explain, let alone constrain, how people understand 

a product and its use. As Norman himself has later 

recognized (2008), this process does not happen in a void. 

On the contrary, it is related to the specific circumstances 

and contexts in which we encounter products, and in the 

way other people might understand and use those products 

too. The definition of what objects  and their ‘functions’ 

are, is not a one-off process stopping in the design studio, 

nor is it a simple linear relationship between an actor and 

an environment. People continuously make sense of 

'things' as part of the social environment they belong to 

and the activities they are accomplishing, recruiting them 

as resources in and for interaction, using them in different 

ways, talking about them or referring to them. Through 

use, they display their understanding of what an object is, 

and what it is supposed to do.  

This paper explores how people make sense of a new 

object together, how they make their understandings of it 

visible to each other, and how they collaborate in reaching 

an agreement on what an object can be used for. We use 

data from an ongoing project exploring how people 

make sense, in interaction, of unfamiliar things, carried 

out by one of the authors. The project consists in the re-

design of common objects such as cutlery, so that they 

become somewhat estranged, and asking participants to 

test these objects in the context of their everyday 

activities while video recording themselves. Participants 

are not given any instructions as to why the objects are 

designed in a certain way, or how they are supposed to 

be used.  We focus on the role that copying or mirroring 

actions have when people use the new object and explore 

it in terms of its general use (such as handling) and its 

functions and, so to say, make the “emergence” of new 

affordances possible. 

STUDIES OF COPYING AND MIRRORING 

Studying prototype testing as an embodied practice en–

tailing copying of other participants' actions is a new 

endeavour. However, studies have been made of the use 

of echoing, mirroring and repeating in a range of other 

social situations. In order to copy, or repeat, there must 

be some prior action (Johnstone et al. 1994). Somebody 

has to produce a first action, be a first mover.  

 Repeating something puts it in brackets and selects 

it for further treatment (Jefferson 1972; Johnstone et al. 

1994), establishes something as 'new' or challenges the 
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first mover to elaborate on an aspect (Bean & Patthey-

Chavez 1994). Therapists may repeat (mirror) the client 

to elicit further talk on the theme (Ferrera 1994). Pa–

tients in therapeutic conversations may repeat (echo) the 

therapist at key points, thereby marking the prior as 

noteworthy and concise (Ferrera 1994). Novices echo 

and redraft expert versions in order to accept expert 

versions; and experts do it in order to confirm a novice 

action as correct (Bean & Patthey-Chavez 1994). 

 Learning something new entails repetition (Bean & 

Patthey-Chavez 1994). Repeating something gives it a 

sense of familiarity, cognitive accessibility and experi–

ential reachability (Merritt 1994: 33). Shadowing colle–

agues as an apprentice/novice is a key learning strategy 

(McDonald 2005). Copying/echoing demonstrates a will 

to cooperate, makes actions assessable by the more 

experienced, and makes it possible for novices to 

coordinate input and process information (Bean & 

Patthey-Chavez 1994). Learners may use repetition to 

attract attention and achieve control (Johnstone et al. 

1994; Merritt 1994). Other-repetition offers participants 

a resource for not only interpreting but also for enga–

ging with some learnable, analyzing it, and putting it to 

use in ways that enable players to display and develop 

their competence (Marsh and Tainio 2009). 

 Repetitions may be identical (allo-repetitions or 

copying) or redrafts/paraphrasing (Bean & Patthey-

Chavez 1994). Participants make use of reduction and 

expansion as well as identical repetitions when aquiring 

new knowledge (Bean & Patthey-Chavez 1994): 

Novices echo with reduction; expansions are used by 

experts to give the novice models for better versions, 

and redrafting (especially of own actions) is used by 

them to signal a will to collaborate; whereas self-repe–

tition and -redrafting appear in competitive situations. 

DATA AND RESULTS 

 This paper focuses on a case of a first encounter and 

use of a modified piece of cutlery, consisting of a fork 

whose end consists of a ring rather than a handle (fig.1).  

        

Fig. 1: The objects provided to participants for eating.  

The participants in the extract are three colleagues, 

ORA (left in the picture, fig. 2), GRL (centre) and BLK 

(right), working together in a small company owned by 

ORA, and having lunch together in their work break.  

DEMONSTRATING AND COPYING  

In the first extract, participants are getting ready to eat, 

with ORA dressing his salad and the other two 

participants studying the object (l. 02-05). BLK shifts 

his fork to the middle finger, raising the hand and the 

middle finger towards ORA (l.06). This gesture does not 

receive any response by his interlocutors, still engaged 

with their current activities. At this point BLK makes 

another attempt by bringing the hand down (l. 07), 

repositioning the object on the finger and repeating 

(redrafting) the gesture. This time he is verbalizing it as 

a thing for them to do: "we're doing like this" and 

holding it up for mutual inspection (l. 09-10).  

1_1_middle finger: 

01   (4.6) 

02 *GRL: [((looking intensely at her object,  

   touching it repeatedly))] 

03 *ORA:[((Opens a salt grinder))]  

04 *BLK: [((testing his object, initially by wiggling it  

   on his index finger 

05  then shifting it to the middle finger))] 

06 *BLK ((holds up his middle finger while looking at  

   ORA. 

07   Brings the hand down, adjusts the position of  

   the object on the finger)) 

08 *BLK: we're doing like this  

09  (2.6) 

10  [((holding up his middle finger))] 

11 *GRL: [((giggles))] 

12 *ORA:[((looks at BLK's finger, smiling))] 

13 *GRL: ((looks down and switches her object  

   from index to middle finger)) 

14 *ORA:So (apparently) you can do terrible stuff  

   with ↓them  

15  ((grinding salt over his food)) 

16 *BLK: ((laughs)) 

GRL giggles and copies his behavior by switching her 

own fork from index to middle finger (l. 09-11). ORA 

has been observing (l. 10) and is ready to evaluate (l. 

12). By these actions BLK constructs himself as a first 

mover, and GRL confirms that local identity by 

copying, following, his action.    

NEGOTIATING VERSIONS BY COPYING 

In the next example all the participants come up with an 

idea about how to use the object or wear it. First ORA 

introduces a use by asking “is this to grab like this” and 

demonstrates his suggestion (l. 02-04). GRL copies (l. 

05-10), while BLK acknowledges (l.06).  

                

               Fig 2: BLK showing “We’re doing like this” 
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 1_3_IThinkItsLikeThis 

01 *ORB:  ((looks at his object holding it in hand)) 

02 *ORA: I think it's- is this to grab like thi↑s  

03      (0.5)  

04 *ORB:  ((picks up salad from dish)) 

05 *GRL:  ((removes object from finger))  

06 *BLK:  mmM↑  

09        (1.4)  

10 *GRL:  ((grabs object like ORA)) 

12 *BLK:  nna:I think it's like this (raises his object) 

13      (1.6)  

14 *GRB:  ((looking at BLK, changes object position to  

    index finger)) 

16 *ORA: he↑h  

17      (0.5)  

18 *GRL:  ↑oh ye:ah  

19 *GRB:  ((picks up spaghetti with the tool on her  

    finger)) 

Then BLK, who has not changed his wearing position 

intervenes by proposing another version as a counter 

proposal "nna:I think it’s like this”, with the "nna" ser–

ving as a boundary marker and marking a mild protest. 

GRL again copies, from BLK this time, producing a 

change-of-state token (Heritage 1984), marking the new 

version as surprising to her and agreeing with him. She 

then continues to approach her food using the new me–

thod. Versions of using the tool are thus negotiated in 

terms of being 'the right' use of it. It is interesting how 

ORA and BLK both search for a 'right version' to use 

the tool, even if several ways of using it might be equal–

ly functional. They treat the search as something to 

identify and learn, not as yet another method of using it. 

IDENTICAL COPYING AND REDRAFTING 

In the following example GRL proposes a new use of 

the tool, an activity which can be carried out along with 

eating by proposing to “type on the computer at the 

same time” as eating (l. 08-10). She embodies typing by 

placing her fingers on the table, pretending it to be an 

invisible keyboard. This movement is copied both by 

ORA and BLK (l. 15) until BLK raises the problem of 

not being able to use the index finger (l. 16-18). ORA 

acts as the expert by proposing to use “the other fin–

gers” (l. 19-21) verbalizing a redraft of BLK's embodied 

redraft of GRL's proposed action.  

1_8_Type 

01     all keep eating 

02 *GRL: I like it 

03     (0.3)  

04 *GRL: ((slightly shakes fingers)) 

05 *GRL: it's kind of nice because you have  

   [your fans- hands free]  

06  [((gesturing with her  

07  hands in front of herself))] 

08     (.) if you wanna thyhHpe on the 

09     comp[uter at the same  time] you [can do] th↑at 

10 *GRB:          [((imitates typing on the table))] 

11 *BLK:               [hHehehe ] 

12 *ORA:                                [oh ri↑ght]  

13     (0.5)  

14 *ORA:true  

15  ((all "type" with their fingers on the table)) 

16 *BLK: no I-    (0.4)  I can't do it  

17    (1.5)  

18 *BLB: ((repeatedly hits the tip of the fork on the table)) 

19 *ORA:yeah but [you use the other fingers]  

20 *ORA:          [(("types" on table without  

21  using index finger))] 

Fig. 4: all participants pretend to “type” on the table 

ORA produces an identical copy of GRL's embodied 

suggestion of typing while using the tool. Like her, he 

uses both hands to type on the table surface, and he does 

it to the right of the plate, wearing the fork on his right 

index finger. 

CONCLUSION 

In this paper we have shown how participants use 

embodied strategies of selecting physical and verbal 

actions by copying them, thereby bracketing, giving 

attention to and acknowledging them as noteworthy.  

   

fig 3b: BLK demonstrates his hold (left) GRL copies and picks up 

food saying “oh yeah” (right) 

 

   

fig 3a: ORA asks “is this to grab like this?” (left). GRL copies hold 
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The participants treat each other as experts (achieving 

being copied) or learners (copying) in using the fork, 

not as equal participants proposing different or parallel 

uses. They do so by demonstrating and copying 

particular uses of the tool and/or by acknowledging or 

assessing demonstrated versions. However, they also 

negotiate use of the tool by means of copying and 

redrafting, and by redrafting redrafts.  

They together explore new ways of using the tool, in 

expected as well as unexpected ways, and they take 

turns in the roles of expert user and first mover, and of 

second mover copying a proposed action. 

They not only propose using the tool in a similar but 

slightly different way, but they also verbalize the 

suggestion as such. They collaborate to reach an 

understanding of what the object can be used for.  

Finally, participants signal a willingness to learn and 

cooperate by copying each other, repeating and 

verbalizing their efforts. In this respect, they familiarize 

themselves with proposed new actions by means of 

copying them. They are 'learning' to eat in new ways by 

means of the new eating tool they are testing, and they 

make visible to each other their growing understandings.  

DISCUSSION 

Participants testing not only make use of affordances in 

the test situation; they co-create affordances as they go 

through testing and making sense of the new object 

together. Affordances are thus not fixed, and not restricted 

to the relation between product and individual, but may be 

co-created as a group.  

The expert/learner roles are used to test a suggested type 

of use, and they are performed by actions of repeating or 

redrafting the actions of a first mover. The moves are not 

just tried out by means of copying; the participants 

acknowledge first mover actions, and strive to achieve a 

local identities of a first mover, thereby giving status to the 

role of being first mover.  

Studies of video recordings of testing in the wild of an 

object gives designers an opportunity to see how future 

users make sense of it while using it to co-create attractive 

local identities for each other. It invites designers to step 

away from a pre-allocated identity as author/first mover 

(by designing) and explore the co-created affordances of 

object use made available by users in interaction with 

other users while using the object. 
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ABSTRACT 

In many different ways a home can surprise and 

delight. In doing so it furnishes us with insights 

into how some objects within the home attract our 

attention. In this preliminary examination of 

narrated video from an over-night stay at a 

property we study how the participants display 

their noticing of things within the dwelling (i) in 

physical movements walking around the house, (ii) 

the artful coordination of their conversation with 

the movement of the recording device and (iii) how 

this commentary is done in the co-presence of a 

co-participant. This new insight opens up questions 

about how people make known what they notice 

and how the noticing and (aesthetic) assessment of 

objects plays a relevant part in their experience of 

the dwelling. More generally we suggest that 

tangible, lived and embodied interaction with a 

property, in a try-before-you-buy arrangement such 

as this, is important not only because it is 

intrinsically a novel participatory innovation in the 

property sector, but also in its under-explored 

potential to reveal experiential insights into 

interactions in a near-purchase situation. 

 

INTRODUCTION 
Buying a home is a major financial and personal 
investment. Routinely this decision is made with limited 
opportunity to appreciate the characteristics of a 
dwelling before moving in. In contrast we test-drive 
cars and for lesser value objects we engage more 
tangibly and might hold, wear, smell, manipulate, to 
aesthetically scrutinise and re-inspect things several 
times before we decide (not) to buy. But what if things 
were different? In this paper we examine an authentic 
situation where people inhabit a property, experience 
living in the space and interact with the designed 
environment in a try-before-you-buy arrangement. 
Studying this situation we are able to shed light on some 
of the things that people notice and choose to interact 
with when they see a property for the first time. 

The purpose of this paper is to draw attention to how a 
building, in this case a Solidspace dwelling, was 
experienced and talked about by potential buyers during 
their first visit in the dwelling. The potential buyers, a 
dad, his son and their dog walk around the house while 
the son is video recording the visit. The video recording 
is accompanied by his spoken aloud commentary, 
noticings and assessments of objects and features in and 
of the environment, and these noticings are the main 
focus of the paper. In particular, we investigate how 
such ‘online’ comments are embedded within (i) the 
boy’s physical movements as he walks around in the 
house, (ii) the manipulation of the recording device so 
as to zoom in on the objects he is commenting on, and 
(iii) how the recording and in particular the boy’s 
comments to a potential future viewer is done in the 
presence of a co-present co-participant, the boy’s dad, 
who might contribute to, comment on, or participate in 
the boy’s telling and recording activity. This exploratory 
study plays a small part in research that continues to 
question our relationship with buildings (Luck, 2014, 
2014b). In this preliminary examination it is what the 
inhabitants notice that focuses our attention on 
sequences to inspect more closely, to see just what is 
happening and how people interact with things at that 
moment in time.  
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DATA 
Our data comes from the hand-held video recordings 
made by a boy visiting this Solidspace dwelling with his 
father and dog Chiba in tow. The boy records the route 
he takes moving through different spaces in the property 
and whilst recording he speaks to an imaginary viewer, 
as well as to the man and dog. In this way he provides 
an emic, reflective account that narrates what he is 
looking at, as he moves and points the video camera at 
different features within the dwelling. In doing so he 
draws a viewer’s attention to his navigation through 
different spaces, as well as making available his 
assessments of aspects of the dwelling that we can see 
on the video.  

This method of data collection shares similarity with 
Pink’s (2012 p.43) interviews on the move through a 
dwelling, in the materials we examine the camera is 
under the direction of a participant. The video recording 
does act as a documentary. It also provides a creative 
purpose for the boy who performs to the camera, acting 
as the author for the resulting video artefact (Buur, 
Binder, & Brandt, 2000). This way of working is in 
keeping with conversation analysis and 
ethnomethodology’s concern with recovering the 
participant’s perspective, however, we note that “no 
matter how elaborate and sophisticated the recording 
setup is, the record will always be impoverished in some 
way or other, and it is important for the analyst to be 
aware of that” (Jordan & Henderson, 1995). 

Pointing a video camera in any direction provides a 
representation of action, that is, it is never atheoretical. 
In this recording there is selection in what the boy 
notices and films as he provides his lived-account and 
assessment of what he sees. Crucially, although any 
recording of events is partial, and there is only one 
camera view, it is the directedness of the boy’s attention 
that we tap into (Buur et al., 2000). The recorded 
actions are situated, in the moment, in a setting and in 
interaction with the father who only talks on occasion. 
Things also happen as they walk around and interact 
with the property that are recorded in these materials 
and are available for our inspection.  

 

 

Figure 1: The living and kitchen spaces in the dwelling. 

The dwelling that the father, dog and boy visit has a 
distinctive spatial configuration, where the kitchen, 
dining and living room areas are connected (Figure 1). 
Their movement between these spaces is written visibly 
into the recording and can be re-inspected (Buur, 
Caglio, & Jensen, 2014). It is the man and boy’s actions 
in response to features in the dwelling that we focus our 
attention on. 

We look at how participants orient and respond to each 
other, and to the things they interact with in the 
dwelling. In this routine practical reasoning (Pollner, 
1987) about the things within a house are brought to our 
attention and become of analytic interest. 

It is the participant’s interactions with and reactions to 
the objects in and features of the dwelling that we study 
– among other things, how doors are experienced in the 
dwelling. While the behaviours of doors have received 
notable attention (Latour, 1988; Norman, 1988) it is 
what is revealed through the performance of ‘doing 
being a door’ as an embodied experience (Mitchell & 
Raudaskoski, 2013) and the study of normative 
interactions with a table (Boer, Mitchell, Caglio, & 
Lucero, 2015) that resonate more closely with this 
research, as they similarly concern embodied, spatial 
qualities of movement within built environments.  

ANALYSIS – DOING NOTICINGS 
Walking around in a prospective (new) home together 
for the first time is deeply anchored in a first-hand 
experiencing, perceiving, observing and noticing 
features in and of the environment. This involves 
recognizing arrangements ‘for what they are’ (e.g. ‘this 
is the dining room’) and making assessments about 
them (e.g. ‘a nice fireplace over there’). In the data, the 
boy’s noticings are typically combined with assessments 
about what he notices as in extract 1. 

 

 (1) MDB/1:10 
01  Boy:  the camera the:re 
02     (0.6) 
03  Boy: #pai:ntings,  
              #fig.2 
04  Boy: nice paintings on the wa:ll 

 
Fig. 2 

 

Here the boy makes known his noticing of the paintings 
on the wall (line 3) and then makes an assessment 
(‘nice’) about them in line 4. Such noticings, 
observations, assessments and announcements are done 
on the fly as online comments in specific sequential 
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positions (Sacks, 1992, vol. II, pp. 87-97) while 
participants move around in the different rooms, 
sections and arrangements of the house. Noticings are 
thus tied to the mobility of the participants who 
experience the house in the sense that they are 
sequentially relevant at certain moments in time 
according to participants’ physical location, postural 
orientation and visual access to the objects and features 
of the environment to be noticed, commented on and 
assessed. Previous studies on car driving describe how 
noticings in the environment outside of the car are 
embedded within the interactional work of the 
participants inside the car (Keisanen, 2012). In this way, 
noticings of the outside environment are not only linked 
to the (fast) here-and-now visual access to the feature to 
be noticed – and hence a specific relevant sequentially 
placing of the noticing – but also to the social 
interactional work and, obviously, the driving itself 
inside the car. This finding relates to Schegloff’s 
description of noticings as making “relevant some 
feature(s) of the setting, including prior talk, which may 
not have been previously taken as relevant” (Schegloff, 
2007: 219). Interactionally, a noticing “works by 
mobilizing attention on the features which it formulates 
or registers, but it treats them as its source, while 
projecting the relevance of some further action in 
response to the act of noticing” (Schegloff, 2007: 219, 
emphasis in original), i.e. noticings make relevant a 
response from the co-participant(s): 

 

(2) MDB/12:00 
01   Boy: up some more sta:irs? 
02     (1.3) 
03   Boy: another (1.1) vie:w 
04   (1.0) 
05   Boy:  nice vie:w 
06   (2.1) 
07   Boy: into ano:ther bedroom, 
08   (0.2) 
09   Boy:  .hhh which looks like a head ma:ster’s bedroom 
10  (0.4) 
11   Dad:  ‘an why why [a head master’s bedroom? 
12   Boy:                        [the:re 
13  (0.4) 
14   Boy:  it j(h)ust does 
15  (0.7) 
16   Boy: cuz’ it’s like it’s all bi::g and ehrm (0.2) .tsk (0.3)  
17   Boy: ehrm (1.1) ba:throom (0.7) which has a view  
18   Boy: again 

 

Here the boy moves up the stairs – while explicitly 
saying that he does so – and moves into a room, which 
he announces as ‘another bedroom’ in line 7. He 
expands the turn by saying that it ‘looks like a head 
master’s bedroom’ (line 9). Dad challenges this 
description in line 11 thereby requesting an account 
from the boy. So here we see how a description of a 

room as a certain kind of room is picked up and 
challenged by a co-present co-participant, i.e. the 
assessment of the room and its ‘type’ makes a next-
action by the co-participant relevant. 

In extract 2 we see how the boy is experiencing the 
house and doing noticings as he walks through the 
house. In other words, the noticing is anchored in his 
experience of navigating his way through the house. In 
extract 3, the noticing is related to the dad’s action and 
involvement with the house – here a door. 

(3) MDB/1:52  
01   Boy: ‘kay so (.) we open the #door  
                                                      #fig.3 
 

  Fig.3 
02   (0.7)  
03   Boy: nice glass door  
04  (3.5) (Dad turns key in the lock with right hand and 
                lifts handle up with left hand) 
05   Dad: oh= 
   (head of door tilts inwards) 
06   Boy: =oh 
07   (1.2) 
08   Dad: the other way 
                 (right hand holds the door upright as left hand 
                  turns door handle downwards) 
09   (1.1) 
10   Boy: oh #WOW  
                     #fig.4 

 Fig.4 
11   (0.8)  
12   Boy: the door can actually just come down= 
13   Dad: =yes totally 
14   (0.2) 
15   Dad: swivel 

 

At the start of the sequence the dad approaches the door. 
The boy notices the dad’s movement and bodily 
orientation as the dad grabs the door handle and says, 
“so we’re opening the door”. His noticing is thus related 
to an action performed by his dad. The boy’s assessment 
of the ‘nice glass door’ is simultaneous with the dad 
turning the key in the lock with his right hand as he lifts 
the handle up with his left. As the head of door begins 
to tilt inwards both the dad and boy display their 
reaction of surprise ‘oh’. The dad reacts quickly to the 
movement of the door and uses his right hand to hold 
the door upright as he turns the door handle downwards 
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with his left and provides an account for these actions 
‘other way’. The boy reacts to what he is seeing, ‘oh 
wow’ and when the door is returned to its upright 
position the boy narrates the actions of the door ‘the 
door can actually just come down’. The dad 
acknowledgement ‘yes totally’ is expanded and 
provides an explanation for the door’s ‘swivel’ motion. 
In this way, the boy’s noticing is tied to his dad’s 
tangible experience with the door and his own visual 
experience of his dad’s engagement with the door, and 
provides a noticing about the dad’s action, and through 
their latched change of state tokens (Heritage, 1984) 
(lines 6 and 7) they display their surprise about the 
door’s functionality. 

The data we rely on in this paper are a boy’s hand-held 
video recording and online comments as he walks 
around the house. His comments, assessments and 
noticings are done as part of the video recording, i.e. 
they are to serve whoever is to watch the video at a later 
stage. As such, they are primarily done for a future 
viewer as the addressed participant and the father acts as 
a ratified overhearer (Goffman, 1981). In the next 
extract we see how the boy moves into the kitchen while 
commenting on what he sees as. His noticings are 
designed for the camera, i.e. they are designed for the 
video recording and the future viewers of the video 
recording. 

(4) MDB/1:20 
01  Boy:  yeah (.) oh (0.2) down the #stairs:, 
                                                         #fig.5 
02   (4.5) 
03  Boy:  nice little #ta:ble::, 
                              #fig.6 
 

       
Fig. 5                                       Fig.6 

 

The boy’s online commenting is done not only as he 
moves around the house, but also as the moves the 
camera around. Here we see how he comments on what 
the camera ‘sees’, and his noticings are therefore not 
only part of the video recording, but are to be seen (and 
heard) as accompanying the video recording – as 
comments for the future viewer of the recording. 
Positioning the camera in such a way that is focusing on 
the object or feature of the house that the noticing is 
‘about’ is finely coordinated with the speech that is the 
verbal noticing. The boy’s visual access to features of 
the environment is significantly larger than what the 
camera can access in a single shot, and this means that 
the boy sees things to be noticed and/or assessed prior to 
moving the camera into a position of focusing on the 
object. 

 

(5) MDB/1:35  
01  Boy:  #oh an’ (.) a nice f:ireplace as well if you (0.4)  
02  Boy:  >just come this wa:y< a:nd 
               #fig.7 
03  (3.4) 
04  Boy: #the:re? 
              #fig.8 
 

   
Fig. 7                                     Fig. 8 

 

The boy’s change of stake token (Heritage, 1984), ‘oh’, 
displays his noticing of an object – the fireplace. 
However, he is still standing in the kitchen with the 
camera focused on the kitchen table (fig.7). He then 
moves towards the fireplace with the camera while 
requesting that the viewer follow him (‘if you (0.4) 
>just come this wa:y<’). In this way, his noticing is 
done prior to turning the camera towards the noticed 
object, and his talk is organized in such a way as to 
prepare the viewer for a walk towards the noticed 
object. Often this is done in more implicit ways by 
modifying the verbal production so that the lexical 
affiliate (Schegloff, 1984) co-occurs with the object 
moving into the camera angle. 

 

(6) MDB/0:20  
01  Boy: and (0.6) it actually looks like (0.3) there is four  
02  Boy: houses 
03   (1.0) 
04  Boy: cause there is one door #there, (0.6) o:ne door 
                                                    #fig.9                            
05  Boy: #there (4.8) o:ne door th:#ere, (0.6) 
               #fig.10                              #fig.11                                                        
06  Boy: and one door (0.7) (right up) #there 
                                                             #fig.12 
 

    
Fig. 9                                      Fig. 10 

   
Fig. 11                                    Fig. 12 
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Here the boy is approaching the building and notices 
that there appear to be ‘four houses’ (line 1). He then 
accounts for his noticing by turning the camera towards 
one of the doors. The camera reaches the door as the 
boy produces the deitic term ‘there’, which is produced 
with a continuing intonation. He thereby projects a list 
construction (Jefferson, 1990) in which the other doors 
are projected to be shown as well. After showing the 
first door he turns the camera towards the second door 
while maintaining his physical position. The second 
door comes into position in overlap with his prolonged 
‘o:ne’ and comes to a steady position in overlap with 
‘there’ (fig.10). In the following pause, the boy (and the 
camera) moves to the right, and again the door comes 
into the camera’s view in overlap with ‘o:ne’ and the 
camera comes to a hold in overlap with the stressed 
syllable of the deitic ‘th:ere’ (line 4). The first vowel in 
the deitic term ‘there’ is prolonged so as the stopping of 
the moving camera co-occurs with the stressed syllable. 
And finally he moves the camera towards the fourth 
door and again the camera comes to a hold in overlap 
with the deitic term. We thus see how the boy’s 
publically available noticings are finely co-organized 
with the movement of the camera, and the talk is 
prolonged and paused so as to allow the boy to 
physically move to the next door and move the camera 
as well. The hold of the moving camera co-occurs with 
the deitic term reference to the placement door. Co-
ordinating talk and movement in such a way is done for 
a benefit of the future viewer. It allows the viewer to 
‘see’ the object being noticed and assessed as it is being 
assessed by the boy during the recording. 

Although his noticings and assessments are done for the 
video recording it occurs in a social environment in 
which the dad is present. This means that dad is able to 
(over)hear the boy’s noticings to the camera and 
respond to them as we saw in extract (6) above. And 
dad, as a co-participant in the social arrangement, can 
change his participation status to that of a co-teller as in 
extract 7. 

 

(7) MDB/4:30  
01  Boy:  oh (.) got some plugs 
02     (1.4) 
03  Boy:  nice: (0.2) #ni:ce 
                                #fig.13 
04   +(0.5) 
       +Dad points to oven 
05  Dad:  .hh +we notice t- (0.3) that it’s Fisher and Paykel 
                      +Dad leans towards camera Fig. 14 
06  (1.9) 
07  Dad: that’s a New Zealand mark 
 

   
Fig. 13                                     Fig.14 

 

In extract 7, the boy is turning the camera towards the 
oven and projects an assessment about it in line 3. After 
a restart, dad points towards the brand label on the oven. 
The pointing gesture not only makes relevant the object 
he is pointing at, but it also projects a turn-at-talk 
(Mondada, 2007). The boy doesn’t continue his 
assessment; instead, dad launches into the turn he has 
been projecting. His turn is clearly directed to the 
camera and not to the boy: He leans towards the camera 
and initiates the turn with ‘we notice’ thereby framing 
the noticing ‘that it’s Fisher and Paykel’ as a collective 
one between dad and the boy. In this way, although the 
boy is holding the camera and does the narration for the 
camera it occurs in a social environment, in which the 
co-participant, the dad, can join in and thereby co-
construct the narrative. 

DISCUSSION 
To conclude, we observe that the boy’s noticings are 
designerly done for the camera. His talk, i.e. the 
noticings and assessments about the objects being 
noticed, are finely co-ordinated with his walking around 
in the house and the movement of the camera. The talk 
is designed, delivered and timely co-ordinated so that 
the noticing is produced as the object being talked about 
is visible on the camera. Despite the fact that the boy’s 
talk is ‘for’ the camera it occurs in the presence of a 
ratified overhearer, the dad, who may respond to the 
noticings or even participate in the noticing.  

This account of what people notice during their first 
experience of a (new) dwelling is not proposed as 
revolutionary, it is a preliminary account of how people 
experience and navigate their way around buildings 
through focusing their attention on the objects, brands 
and permanent features such as doors within a property. 
In this we do gain situated insight into what people 
notice in their exploration of a property in a near-
purchase situation, and in particular in how a ‘talk 
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aloud’ is organized with participants’ mobility in and as 
a social and interactional environment. 

This exercise does point up the value of more sustained 
interaction with a dwelling, as part of the home buying 
experience, to more tangibly experience whether you 
would like to live here. 

These materials also suggest a methodological route to 
study how people experience buildings that is founded 
on the observation of people’s lived-embodied 
interactions with buildings.  
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ABSTRACT 

This study focuses on how connected objects could 

influence social encounters in a mingling event. 

Therefore a user study was conducted with Pop 

Glass; an interactive glass that uses coloured lights 

to reveal and shape social relations. 29 students 

participated in a staged mingling event where they 

were asked to use this object. Two analyses were 

done; one interaction analysis with an 

ethnomethodological perspective and one 

quantitative analysis that was based on annotations 

of the groups in space and gathered proximity data. 

The former revealed that even if the lights were 

off, the glass was used as a topic of talk, ‘toasting 

device’ and boundary object, making relevant a 

social past. With the lights on Pop Glass proved to 

be a talkable, a ‘super networker’ and it triggered a 

collective sense making process about the 

experiment itself. The quantitative analysis showed 

that glass’ lights motivated people to switch groups 

and act in bigger groups. This verified that in 

search for meaning people tend to mingle more, 

which on itself is an interesting starting point for 

design implications. 

INTRODUCTION 
Almost every mundane activity in which we engage 
during the day (e.g., walking, running, meeting other 
people etc.) leaves a trace in the form of data that can be 
collected, measured and shared as input to shape 
individual and social interactions. This data can be 
referred to as ‘activity traces’ (Dong 2014). The number 
of connected products that make use of activity traces is 
growing. Due to their interconnectedness, these 
products have the possibility to collect and share this 
kind of information. Therefore they serve all kinds of 
purposes. Current developments in information 
technology are creating opportunities for a new 
generation of connected objects, integrated intimately 
into the everyday fabric of our lives. Supporting ‘social 
sensing’—that is, the ability to be aware of someone 
else’s activity in a social context—is a nascent 
application domain and research area. These objects 
have the potential to be socially meaningful by the 
information they carry out. This study explores the 
influence of such an object and how it could shape and 
impact social encounters. 

The impact of connected objects on social practices has 
not been studied extensively. Several studies state that 
an object’s meaning only arises by how it is used 
(Brewer 2007, Weilenmann et al. 2014). Brewer (2007) 
observed this in a study about connected objects that 
were used as stimuli for social cohesion. She concluded 
that equally distributed twigs of jasmine blossom in a 
company could serve the same purpose as long as 
people used them as such. This verifies that an artefact 
will only be interpreted as a social object if it is used or 
perceived in that way. To say that an artefact figures as 
a social object means that in and through their practical 
use in interaction, social relations may be constituted 
and maintained.  

Over the years researchers have been proposing 
different approaches to design for intelligible products 
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that cue specific behaviour. Norman (2008) mentions 
that including ‘social signifiers’ in design—that are the 
perceivable parts of an affordance— can guide people 
towards social actions. In addition to that Hornecker 
(2005) addresses the theme ‘embodied facilitation’ in 
her framework on designing for tangible interactions. 
Embodied facilitation focuses on steering user 
behaviour by limiting and guiding their actions.  To do 
so she proposes the concepts of embodied constraints, 
multiple access points and tailored representations. 
Horn’s theory (2013) builds on these ideas and 
emphasizes the value of designing for cultural forms, 
which are existing patterns of social activity. 

Pop Glass is an example of how connected objects 
could potentially influence social interactions in a 
mingling event. This glass vessel visualizes social 
activity traces in a crowd by giving people who clink 
their glasses the same coloured light. Every new social 
engagement preceded by a clink will create a new 
coloured group. This could give attendants the 
possibility to sense the social structure in space and 
guide them towards a more relevant conversation. 
Besides that, in order to change their colour they have to 
clink with other coloured glasses. This could give users 
a trigger to get out of their comfort zones and approach 
others. 

Pop Glass’ embodiment in an otherwise mundane 
artefact seems to address social practices that have been 
established culturally. In that perspective if users 
recognize the object as an ordinary drinking vessel it is 
a social object already. Therefore a focus lies on finding 
out how Pop Glass’ extraordinary features affect the 
social behaviour of the crowd and in what way it adds 
meaning to the experience. In other words it will be 
about how people use this artefact; if they will use the 
lights to reveal and shape social relations or if it is only 
about the glasses themselves. The aim here was to 
retrieve insights for further research and implications to 
design for social encounters. 

APPROACH 
This study uses data collected at a user study with Pop 
Glass.  A group of 29 industrial design students 
participated in a staged mingling event. Most attendants 
knew each other on forehand. In exchange for their time 
they received free drinks during the event. In this 
experiment the colours of the glasses were programmed 
to change randomly with an ever-changing time 
intervals. However the participant’s task was to enjoy 
himself or herself while having a drink with a ‘Smart 
Glass’, which suggested it to be an intelligent object. 
Our intention here was to find out how they would give 
meaning to an evolving structure of colours and how 
they would use it in interpersonal communication. Some 
participants were familiar with the initial concept of Pop 
Glass. The recordings contained both networking 
behaviour while the Pop Glass’ interactive functionality 
and lights are switched off, and later while its full 
functionality is enabled. 

INTERACTION ANALYSIS 
The experiment was video recorded. Microphones 
recorded speech and a personal body worn sensor 
measured acceleration and proximity for every 
participant. In addition Pop Glass held track of 
acceleration of the glass itself.  All participants were 
asked to fill in a questionnaire before and after the 
event. Afterwards 10 students were interviewed 
following a semi-structured approach. Based on this 
data two analyses were done. First, an interaction 
analysis was conducted based on the analysis of video 
footage and microphone recordings. Second, a 
quantitative analysis was done that studied annotations 
of the event and data collected by the sensors. 

Methodological background 
Interaction analysis in this study is pursued from within 
the tradition of Ethnomethodology whose objects of 
inquiry are the ’ethnomethods’ of social life, or the 
methods through which people create a sense of the 
social world as patterned and factual. 
Ethnomethodology studies generally include a variety of 
methods of inquiry; ethnomethodological ethnography 
(eg. Weider 1974), conversation analysis (eg. Psathas 
1995), self-observation (eg. Rodriguez and Ryave 
2002)  and membership categorisation analysis (eg. 
Hester & Eglin 1997). The present study uses 
conversation analysis as an analytic technique for 
demonstrating the sequential orderliness of and 
demonstrable sense-making in talk-in-interaction. Our 
focus on ’pop glass’ relies additionally on recent 
developments within conversation analysis which have 
brought to bear the the wealth of semiotic resources in 
interaction other than language (eg. Day & Wagner 
2014; Goodwin, LeBaron & Streeck 2011). 

Within studies of design, ethnomethodology was 
influential in the pioneering work at Xerox's Palo Alto 
Research Center by Lucy Suchman and her colleagues. 
(see for example Suchman, 1987). To a great extent, 
Ethnomethodology’s influence in design in these early 
days dealt with what Garfinkel (2002) has called the 
‘shop floor problem’, encouraging us to notice the 
systematic and mundane orderliness of any setting for 
its own sake, rather than merely scanning that setting for 
evidence for theorizing, or ‘formal analysis’. Dourish & 
Button have been influential in encouraging 
ethnomethodological insights into the role of 
ethnography in design (eg. Dourish & Button 1998), 
while Andy Crabtree has argued for  

'the constructive involvement of ethnomethodology in 
processes of innovation in design, the results of which 
may subsequently be subject to the rationalities and 
constraints of product development.' (Crabtree 2002:1) 

Our ambition here lies closer to Crabtree’s ’constructive 
involvement such that the analyses below are meant to 
be part and parcel of an on-going, iterative design 
process. 

The activity and its recognisability 
As noted above our data consist of a staged mingling 
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event. Although participants were not instructed to 
mingle, the event was self-organized as such by them. 
Mingling as a communicative event, though very 
common, has not been extensively studied as such. 
There is however a research core found in the work of 
scholars such as Erving Goffman, Adam Kendon and 
Harvey Sacks which informs most work on how people 
manage to initiate and maintain, both physically and 
socially, what Kendon (1990) has termed ‘focused 
encounters’. Mingling then is a form of focused 
encounter which from a social and communicative 
perspective can be intuitively characterized in the 
following way: 

1) Mingling is normatively about creating relatively 
informal speaking engagements with people we don’t 
know, or don’t know very well such that some sort of 
initial contact with others is accomplished. These 
engagements are made easier through mingling. 

2) It follows from 1) that just going up to someone, 
briefly introducing yourself and beginning to talk about 
something is OK in this situation. 

3) What to talk about is not straightforward as there is 
no pre-ordained topic, however, one can always try 
gambits such as ’have you ever been here before’, ’ 
what about this the weather’ and so forth. 

4) Being informal and somewhat superficial, entering 
and leaving engagements is easier than, for example, 
coming late to or leaving a lecture early. 

 
In the analyses below we focus on the role of the Pop 
Glass in such encounters while at the same time 
indirectly demonstrating some grounds for our intuitions 
regarding mingling. 

QUANTITATIVE ANALYSIS 
In the quantitative analysis we will focus on interpreting 
data collected by the proximity sensor and an annotation 
of F-formation of the event. The proximity sensor 
registers how many people are in front of the wearer in 
a range from 2 till 3 meters. It does not measure the 
distance. It only tells whether persons are in or out of 
range. Next to that F-formations in space were 
annotated to create a clear view on how social 
encounters evolve over time. The term F-formations is 
referring to when two or more people share a spatial and 
orientational relationship (Kendon, 1990). This does not 
necessarily mean they talk, but they are socially 
engaged on a very minimal level. The annotations of the 
event were made with a 30 second window. After 
reviewing the footage from the top view cameras this 
interval seemed appropriate to capture most of the 
interactions over time. Every 30 seconds a still was 
taken from the video and this image was 
analysed. People that interacted with each other without 
forming an F-formation were not taken into account in 
the annotation. 

 

RESULTS 

INTERACTION ANALYSIS 
We demonstrate here 3 very basic ways in which the 
glasses figure as social objects in the gathering; as a 
topic of talk, as a ’toasting device’ and as a boundary 
object (Star & Griesemer 1989) making relevant a social 
past. We hope to demonstrate more generally below that 
the glasses were used interpersonally to strengthen 
social relations. 

First, in what are the most common phenomena in our 
data, the glass is a topic of conversation. As noted 
above, one bit of work for co-participants in a mingle is 
to engage in talk and to do so necessitates initiating a 
topic for that talk. The glasses achieve this status by 
way of having noticeable features beyond their use as a 
drinking vessel. In the excerpt below, you will see first 
that the glasses are used to toast by tapping them 
together. 

[comm: p15 & P9 glasses tapped together 
          [ 
1. P9:    cheers 
2. P15:   it sounds like glass 
                             [ 
[comm: glasses tapped together again 
3. P9:      did you see it already↑ 

Excerpt 11 

We will return to this later but here it suffices to say that 
toasting with glasses intuitively does something social. 
After the toast, participant 15 (Line 2) offers an 
assessment (Pomerantz 1984) that they ’sound like 
glass’ which queues us to something out of the ordinary 
about the glasses, minimally that they aren’t necessarily 
what they seem. This is confirmed by participant 9 in 
his response (Line 3): ’ Did you see it already’, 

                                                             
 
1 Trasncript notation based on Jefferson (2004): ‘[‘ 
overlap onset, ‘(.)’ micropause (under .1 second), (1) 
pause in seconds,‘comm’ comment with [ indicating 
onset, ‘↑’ rising intonation, ‘↓’ falling intonation, ‘=’ 
latching (fast speaker change), ‘:’ elongation of sound 

Figure 1: Excerpt 1, glasses are used to toast 
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suggesting that there is indeed something historically 
special about the glasses. We know from our post-event 
questionnaire that P9 does know of a previous 
experiment with the glasses.  

The glasses are now then the topic of conversation. That 
the glasses have a history which is relevant to the 
current business - as an explication of their noticeable 
features - demonstrates that the glasses are a sort of 
boundary object such that their relevance in a former 
activity has relevance here. And, we will see below that 
that relevancy has to do with the glasses being used to 
establish social relations in the previous activity. 

4. P15: no↓ (.) what is the 
                                 [ 
5. P9:                         it was an ITD project like two were 

ITD do you now ITD the course= 
6. P15:     =oh wait (.) did samuel uh yea:: OK 
7. P9:  it is that project and XX I think he’s  
   graduating I’ not sure what he’s doing now 
    with 
8. P15:     what is what is like the function (.) what is the 
    purpose of this like what does it (.) track  
                                                                        [ 
9. P9:                                                               yea (.) 2  
years ago (.) it was like there was a light in it↑ (.) and if 
you cheers cheered  
                 [ 
[comm: attempt then success in tapping  glasses together 
   then the same light would go on 

Excerpt 1: continued 

Participant 9 offers an historical account of the glasses 
(Lines 5, 7 & 9), where they come from and how they 
were used. There was a light in them and when one 
toasted, the lights of the two glasses turned on. We can 
readily hear as well as see through the demonstrative 
tapping of the glasses, that the glasses historically were 
used as toasting devices, which did something extra - 
they lit up. That people toast by clicking their glasses is 
of course already indicative of a particular social 
relation, ie. a ’toaster-toaster’ relation if nothing else. 
The lighting of the glass, in addition to the actual sound 
of glass tapping, makes this all the more salient through 
an enhancement of the semiotic field at hand. 

We turn again to the toast, the tapping together of 
glasses, to explore how this seemingly simple act gains 
quite some social complexity when paired with the 
special glasses of our data. In Excerpt 1 above, the first 
toast, carried out after P15 had brought himself and P9 a 
drink in the glass, initiated topical talk about the glass 
and the toast itself, the tapping of the glasses, was seen 
as establishing some sort a social relation between P15 
and P9. Now, toasting with more mundane glasses than 
ours occurs quite regularly at festive occasions and the 
purpose of a toast is often to constitute some sort of 
celebratory act directed toward one or more of the 
toasters, ’here’s to your health, good fortune, new job, 
our victory etc.’ This sort of toasting does not appear in 
our data, rather our toastings are clearly artefact 

induced. A most obvious example of this ’non-
celebratory’ toasting can be seen below. 

1. P9: analyze it all (1) and now I have to uhh:: 
                                                                 [   [ 
comm: P16 has moved behind P9, stops between P9 & P15 
and clicks P15’s glass, then P9’s 
   and now I have to 
comm: ca. 1 minute deleted segment where P15 & P9 
continue talking 
2. P9:  should be something really: 
3. P15 ok and then you’re done 
(2) 
4. P9:  no and then I have I have to make a prototype 
5. P15: ahh ok (1) a really expensive prototype 
6. P9:  yea 
7. P15: you have to choose the idea thats the most  
   expensive right 
8. P16:  you gotta make ... 

Excerpt 2 

As can be seen and heard, P15 and P9 are engaged in 
conversation when P16 positions himself between them 
and initiates a toast This is none almost perfunctorily - 
there’s no hesitation and it is quickly accomplished. 
And, nothing is said. P16 then stands silently while P9 
and P15 continue their conversation. At line 7, there is 
what is known as a turn-transition-relevance-point 
(Sacks et. al 1974)- where semiotic resources are so 
aligned as to allow a change of speaker. P16 takes this 
opportunity and engages in the on-going conversation. 

From this brief stretch of interaction we conjecture that 
the glass and its use in toasting is seemingly stripped of 
its celebratory propensity and instead used as a means 
for the participants to establish that P16 is part of the 
on-going engagement. His initiation of the toast and the 
responses it receives ratifies this positioning of him as 
an available conversant. The successful toasting 
establishes these three as a group mutually committed to 
social engagement and thereby upholding a set of social 
relations amongst them. 

Of course, any glass could do in this scenario. 
Moreover, none of the glasses here are lit up. What is 
perhaps unusual though is that what the action 
accomplished does not seem to be something one 

Figure 2: Excerpt 2, Non-celebratory toasting	  
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normally accomplishes with a toast. We witness this 
particular use of the toast throughout our data - one-way 
to enter into a mingle engagement is to begin with a 
toast. To the best of our knowledge, this is a not a 
customary purpose to which toasting is put. We believe, 
however, what, for this activity, seems to be a very 
conventional practice has arisen because of the special 
properties of the glass as a boundary object with a 
special history. Recall the history of Pop Glass - in a 
previous experiment it lit up in particular ways when 
used in a toast such that those toasting shared a colour, 
and recall also that this history, as shown in excerpt 1, 
was oriented to by mingle participants who either knew 
of it or even had experienced it themselves. Thus, 
toasting as a predecessor to engagement has a 
precedent, and this is carried over into the new 
experiment. This particular sort of glass has an 
historical trail which when followed by participants 
gives rise to a new practice for creating and maintaining 
legitimate co-participation in an engagement and the 
social relations it engenders. 

Making sense of the event 
Another understanding of the toast and its historical 
precedent is its usefulness in an overriding sense 
making of the event by participants - why are we here 
with these strange glasses? What’s the catch? 
Participants are fully aware they are part of an 
experiment, although the activity as such comes off as a 
sort of common mingle activity. 

 
1. P3:  whuuu 
(1) 
2. P6:  the cola makes it look weird 
                         [ 
3. P3:               yea 
    oh ni::ce 
                     [ 
comm: P6 & P3 tap their glasses, P6 then turns to his right 
and toasts with another person. P25 moves closer to P3 

Excerpt 3 

 
Figure 3: Excerpt 3, 

4. P25:  [cheers 
comm: P25 & P3 tap their glasses 
(1) 
5. P3:   huuhuhuh 
6. P25: no it doesn’t work (.) it doesn’t work yet 
7. P3:  but we’re already blue maybe 
comm: P6 & P3 tap their glasses, immediately afterwards 
P3’ glass turns red 
   so then we have to 
8. P25: oh well 
9. P3:  say cheers oh and if you do this 
comm: P3 moves glass away from and towards her body 3 
times 
10. P25: I have no clue 
comm: P3’s glass now changes back to blue 
    have no clue what it’s supposed to do 

Excerpt 3 continued 

In this excerpt there are two distinctly different ways of 
tapping glasses together where two tappings are proper 
toasts, the one at the beginning of the excerpt and at line 
4. The other tapping occasions tests to see what will 
happen with the glass if one were to toast. Moreover, 
this ‘test tapping’ can create social relations, however of 
a different sort from the toast proper. 

As noted, the first tapping is a toast proper between P6 
and P3. At line 2 P6 topicalizes the glass by assessing 
his glass as looking weird because it’s filled with cola, 
though it is lit with the same blue light as P3’s. P3 
concurs with his assessment at line 3 and offers her own 
assessment that it looks nice. Another tapping of their 
glasses overlaps her assessment. P6 then turns to tap the 
glass of someone to his right, as if he had expected 
something to happen with his glass when tapping P3’s. 
Like P9 in excerpt one, P6 has said in our post-event 
interview that he knew of the previous experiment with 
the glasses. After tapping his glass with the other 
person, the glass does not change colour. Thereafter, he 
stares at his glass for a moment and then joins his new 
group in conversation. Neither of P6’s glass tappings 
seem to be toasts. They both seem to be test tappings. In 
the first instance the test tapping seemingly enables his 
dis-engagement with P3 - the tap failing to change the 
colour of the glass - and motivates his moving to the 
group behind him and test tapping again. This tapping 

Figure 4: Excerpt 3, 
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seems to fail as well, but P6 opts to follow the test 
tapping with engagement with this new group, in spite 
of it not being a toast proper. 

Noteworthy here is that test tapping can enable 
engagements just as toasts, and also dis-engagements. 
On this last point, recall that a characteristic of mingling 
is easily moving in and out of engagements. Vis a vis 
proper toasts test tapping may seem contradictory since 
they enable dis-engagement, however, not if we can 
understand test tapping as a way to make sense of the 
event as such. Test tapping is about finding out what 
makes the glasses light up and whether one can change 
the colour of a lit glass by tapping. In this way, one can 
make sense of why a glass might light up, i.e. by 
tapping it with another glass, and the significance of the 
colour of the light, for example if one’s glass lights with 
the same colour as one’s tapping partner or, if already 
lit, changes to that colour. Sorting out these two 
phenomena, what lights the glass and what is the 
significance of its colour would go a long way toward a 
candidate understanding of why they are doing the 
mingle. 

That test tapping has to do with sense-making generally 
is further motivated in lines 4-10 in excerpt 3. Here, 
after the engagement initial proper toast at line 4, the 
glass is again topicalized, this time by P25 at line 6 
where he notes the glass does not work. But what does 
this mean - what is not working about the glass? 
Although we know that P25 & P3 report later that they 
know of the previous experiment with the glasses, we 
can not know this is what they may be orienting to until 
they, following line 6, go on to some test tapping. P3’s 
glass does change colour, contrary to her accounts at 
lines 7 & 9 that one must do a ‘say cheers’, i.e. tap the 
glasses, or move them in a certain way. P25 then 
seemingly gives up at line 10, noting he has ‘no clue 
what they’re supposed to do’. Whatever is not working 
about the glasses, and by extension what the event is all 
about, is not resolved but, importantly, social 
engagement is achieved. 

To sum up, close interaction analysis reveals participant 
orientation to three 'mingling guises' of the glasses, 
which help accomplish mingling as a social activity. 
First, it is a ’talkable’, a readily available topic for talk 
and thus engagement between at least two people. It is 
also a ’super networker’. As an artefact with exceptional 
properties, together with the practice of tapping other’s 
glasses, it makes possible more engagements than 
would otherwise be the case, for example quick dis- and 
re-engagement simply to test tap. Finally, there is its 
role in solving the ’experiment puzzle’. It’s physical 
properties and social past enhance engagement through 
social convention, eg. various types of tapping, and 
allows for real-time investigation of what the 
experiment is all about. Participants seek an account of 
why the glasses are lighting up and what their lighted 
colour might have for significance, which, in turn, will 
provide an account of event as such. The glass, to put it 
simply, has a very handy design for mingling. 

QUANTITATIVE ANALYSIS 
Our aim was to get insights on how groups evolve over 
time and how the lights of the glasses have an effect on 
the crowd. To do so the annotated f-formations were 
mapped over time; see Figure 5. This graph presents the 
amount of groups and their size over time. Individuals 
in this graph are participants who do not form an f-
formation at that point in time.  The lights in the Pop 
Glasses started to go on at the 12-minute interval and all 
the glasses were on at 21 minutes.  

As can be seen in Figure 5 groups with a larger number 
of people seem to arise briefly after the first Pop Glass 
goes on. From that time on until the 27 minute mark 
three peaks of large groups evolve: 14 minutes (two 
groups of 7-9 people), minute 18 (three groups of 5-6 
people) and minute 20 (two groups of 7-9 people). After 
these peaks the amount of groups per size seems to stay 
equal until the 41th minute. The video revealed that a 
group of six people split up in three groups of two.  

Figure 5: F-formation amounts per size over time 
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Figure 6: Cumulative probability of neighbourhood size after 

 
Figure 7: Amount of participants changing groups over time in an 
average of 9 intervals 

Additionally the proximity data from the worn sensors 
was analysed. Readings from 20 minutes before and 
after the glasses went on, were compared. The people 
that the proximity data registers are called neighbours. 
A total of people in one reading are called a 
neighbourhood. These neighbourhoods were computed 
with a sliding window of 3 seconds. A cumulative 
probability distribution of neighbourhood sizes was plot 
before and after the lights were on. In the outcomes we 
can see a difference in the probability to have a higher 
number of neighbours. When the Pop Glasses were on 
the probability to have more neighbours is slightly 
higher; see Figure 6. 
 
Switching groups 
We used the annotations of f-formations over time to 
calculate the amount of people that switched groups 
over time. Every person that talked to new people after 
one interval of 30 seconds was taken into account. 
Figure 7 shows the average of group switches that 
happened in 2 minutes around 1 interval (average of 9 
intervals). This creates a clear picture on changes over 
time. Figure 7 shows that there are more group switches 
between the 13th and the 29th minute in comparison to 
periods before or after. There is also a peak in the 
beginning of the event.  

 

DISCUSSION 
The extraordinary behaviour of the glass seems to affect 
the way people use the glass and also how they 
mingle.  The glasses have proved to be a topic of talk, a 
‘toasting device’ and a boundary object even without 
the interactive lights inside the glass being on. We 
noticed that these functionalities do not only arise 
because of Pop Glass’ embodiment in an ordinary glass. 
Probably its history as a previously interactive object or 
the idea of interacting with a ‘smart’ system impacts 
how people perceive and act with these objects. 

When the Pop Glass turned on, new interactions seem to 
occur. When finding meaning behind the ever-changing 
lights, Pop Glass was a perfect ‘talkable’ for the 
participants. Besides, it did evoke people to tap their 
glasses with others, which seemed the key to make 
quick dis- or re-engagements. They both played a role in 
solving the ‘experiment puzzle’ to answer the reason for 
their participation. Part of this ‘puzzle’ evokes a quest to 
find meaning in the product itself. This experiment 
would have had two instigators; one about why and how 
the lights in the glasses turn on and a second about why 
the glasses show and switch colours. In both scenarios 
the act of making sense seemed to draw people into 
interacting with others. Therefore this can be seen as a 
successful mingling activity. 

When comparing the outcomes of the interaction with 
the quantitative analysis we seem to find results that 
verify our previous story. The participants will most 
likely have tried to get an understanding about the glass 
throughout the event. However, their mingling activity 
only seems to be impacted by sense making when the 
first glasses turns on. The quantitative results indicate 
that as soon as some of the glasses light people have the 
tendency to switch groups, see Figure 7. This could be 
accounted to their urge to understand why they are there 
and to see if their action could affect the glass. Next to 
that participants seem to interact in larger groups while 
doing so. The only time when similar size formations 
occur is in the very beginning of the experiment. The 
amount of people that switch groups also has a peak in 
those intervals. It can be postulated that these outcomes 
have similar groundings, but a follow up study should 
point that out. 

Another interesting outcome from the quantitative data 
is that the effect of the glasses on people’s mingling 
activity seems limited. It takes about 20 minutes after 
the first light goes on until the amount of people 
switching groups or the amount of large groups 
stagnates. People seem to have found an acceptable 
answer to their questions. 

Explicit implications for design cannot be determined 
after having reviewed both analyses. Nevertheless 
outcomes from this study do imply some interesting 
directions in the field of giving meaning and mingling. 
The process of making sense of an artefact, seems to 
affect social encounters provided that the object is 
expected to be responsive to interaction with others. 
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When designing for social activity guiding people in a 
sense making process could be beneficial. Nevertheless 
its effects seem limited. In this case maintaining interest 
while keeping the user questioning a product’s 
functionality seems quintessential, yet 
paradoxical.  However, finding a balance between 
making sense and not making sense might just do as a 
design challenge.  
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ABSTRACT 
Digital interactive devices pervade everyday life, 

introducing new forms and meanings beyond 

desktop computers. Motivated by design theory 

and emerging ideas of material agency we regard 

digital artifacts as a design material and HCI 

research as an emerging design field. In this paper 

we employ a methodological approach, artifact 

approach, with the aim to explore material 

qualities of engagement in digital design. We 

report on a study of engagement in different 

cookware. In our study, we identify three 

principles, purpose, character and intention. These 

principles support the framing of artifact 

characteristics as well as the types of engagements 

that particular artifacts afford. The contribution of 

our work is a modest attempt to describe how 

qualities of artifacts can be analyzed beyond user-

centered and functional approaches. We conclude 

the paper by suggesting a tentative framework for 

artifact analysis of engagement. 

INTRODUCTION 
As computational technology becomes more and more 
tangible it pervades everyday life in various forms such 
as wearable sensors, programmable materials and 
interactive textiles. Given the complexities tangible 

digital materials convey substantial research effort is 
presently developing in both HCI and other related 
fields. But as computational technology no longer is 
constrained to particular types of digital devices, digital 
materials need to be considered as a material for design 
(Zimmerman et. al 2007, Heekyoung & Stolterman 
2011 and Stolterman & Janlert 2014). 

Accordingly, it seems as if design oriented approaches 
are called upon in order to explore how to combine 
physical and digital qualities, what constitutes 
compositional qualities, and what potential alternative 
strategies can be yielded. In our study we have 
examined artifacts made for cooking food and analyzed 
how well these artifacts contributes to different kinds of 
engagement. In this context the notion of artifacts 
simply mean human-made objects, that is, objects that 
are imagined, designed, developed and produced by 
humans. 

The artifact approach that we have employed in our 
study can roughly be understood as a way to develop a 
repertoire of potential qualities in existing artifacts. We 
like to think that repertoires like the one’s offered by 
our study expand the scope of design in HCI and make 
us attend to design things differently (Nelson & 
Stolterman 2012; Bindern et al. 2011, Haraway 2007, 
Barad 2003). The artifact approach employed in this 
paper is as such an approach to establish and frame a 
number of artifacts and systematically reason and 
imagine about their properties and qualities. The reason 
for doing this is thus to develop a repertoire of potential 
qualities that any new design can be given. 

The paper begins with a description of artifact approach 
where we briefly explains why we think such an 
approach might be rewarding for HCI in its’ emerging 
design orientation. Thereafter we provide a brief 
analysis of the concept of engagement, contrasting 
traditional held views within HCI with features that we 
find intrinsic to a digital material as design materials. 
Next, we detail the data and method employed for this 
particular study, describing what artifacts we have 
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studied and how we have distinguished particular 
engagement qualities, their relationships and tradeoffs. 
We conclude the paper by a suggesting a tentative 
framework for future analyses of engagement through 
artifacts. 

ARTEFACT APPROACH & ANALYSIS 
The field of HCI is today already familiar with 
approaches aimed at exploring the role of artifacts, what 
they convey, represent and signify in different situations 
and contexts. But so far, the most dominating view is to 
regard digital artifacts, as tools available to facilitate 
human skills. Roughly, such a view does not attribute 
any agency to the tool, but focuses on the tool’s 
capacities to perform the way people want them to. As 
such agency is placed with users, who craft materials 
according to their desire and anticipated actions.  

The artifact approach and related material knowledge is 
however quite well established in other design fields 
such as for instance architecture, art and archeology. In 
architecture, for instance, analyses and studies of 
buildings and their intrinsic qualities (shape, walls, 
windows, doors, lighting etc.) are quite common. Such 
studies are often conducted in order to enhance the 
architect’s ability to evaluate and judge qualities of form 
and character (Goldberger 2011). Similarly, the fields of 
art and archeology also study artifacts based on their 
physical and functional properties trying to learn about 
what such properties conveys.  

Our motivation for using an artifact approach in this 
study is based on contemporary developments of 
physical and digital qualities in everyday life. We think 
that this development indicates almost unlimited and 
undefined design potentials. We think that these new 
complex compositions of physical and digital qualities 
and characteristics will significantly affect how digital 
artifacts are designed and experienced. As such we 
argue that we need to experience and analyze a wide 
range of artifacts in order to broadening our repertoire 
and material knowledge in interaction design.  

The artifact approach is an approach that is based on the 
understanding that every artifact is designed with some 
intention. The intentional characteristic of artifacts is 
not only important to consider in an actual design 
process, but can also be studied in order improve the 
designer’s ability to make judgments. By examining 
previously designed artifacts and queering about the 
nature of intention it is, according to this approach, 
possible to dwell upon how certain compositions of 
properties, material qualities and functions unfolds.  

Analyzing artifacts can thus provide us with an 
alternative approach to evaluate intention, character and 
purpose in order to develop judgmental abilities. We 
like to think that we through existing designs can 
explore and provide opportunities for materials to talk 
back and as such open up for reflexive conversations 
with designed things (Schøn 1983).  

In this study we are using the artifact approach in order 
to analyze cookware. We like to explore how different 
properties and functionalities in the artifacts that we 
studied influence people’s possible engagements. The 
overall idea of employing this approach is thus not to 
develop a final comprehensive description of the artifact 
analysis approach, but to explore what could be gained 
in terms aiming for a more artifact oriented analysis of 
digital materials.  

TARGETING ENGAGEMENT BEYOND THE 
TOOL AND USER VIEW 
For this study we also chose engagement as a focal 
concern. In the field of HCI engagement is normally 
understood as a temporary or sustained and emotional 
involvement between particular users and artifacts in a 
given situation (Caroll & Lewis 2013, McCarthy & 
Wright 2004).  

As HCI also moved from usability to user experience 
the concept of engagement also gained importance and 
focus. This has among other things resulted in increased 
examinations of the nature of interactions between 
artifacts, humans, and environments detailing out 
aspects of engagement as a quality interaction. Thus, so 
far, engagement is considered to be an aspect of user 
experience (Sutcliffe 2009) and as such relational in its’ 
character. That is, engagement is a quality of the 
interaction between a user and an artifact (and the 
environment/context). 

As such HCI research targeting engagement has 
examined this relational process and its’ various phases 
like start, continuity, end and re-engagement (Sidner et 
al. 2005, O’Brien & Toms 2008). The factors that are 
considered important for engaging experiences are for 
instance aesthetics (Jennings 2000) first impression 
(Quesenbery 2003) interest, curiosity (Chapman 1997) 
and/or particular goals (Said 2004). The continuity 
and/or sustainability of interaction based on how 
engaging the interaction is as such related to how well 
users maintain interest during the interaction. It can for 
instance be, by keeping the interaction challenging 
(Czsikszentmihalyi 2008), informative (Skelly et al. 
1994) and/or pleasurable (Douglas & Haragon 2000). 
The reasons for disengagement are often explained by 
the same factors. User stops interacting with the artifact 
when lost interest, challenge and pleasure in the 
interaction (O’Brien & Toms 2008). 

As our study aims at moving the analysis beyond 
traditional tool and user views, we also experienced a 
need to advance a different frame of engagement. 
According to Borgmann (1995, p.16ff) if we are 
concerned to revive engagement, we must try to recover 
the depth of design and constitute a common memory of 
practices of engagement. He writes “Things that invite 
engagement are distinguished not only by the wealth of 
their experiential properties but also by the disclosing 
power of those properties.” (ibid, p. 19) . 
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Supported by Borgmann (ibid.) and other scholars we 
formulated three thoughts on engagement that might 
improve an examination of what digital materials do in 
everyday life. Common for the three thoughts is that 
engagement is advanced as a unifying characteristic for 
artifact’s quality for the world to be present in its own 
right. 

FIRST THOUGHT: ARTIFACTS BEYOND SERVICE 
Instead of considering technological artifacts as tools, 
Verbeek (2005) proposes that the mediating role of 
artifacts is considered. Physical input and display 
devices that are connected, for instance, can enable 
mediated perception of happenings that may be distant 
in time and/or space. The character of particular digital 
material configuration determines the precise ways in 
which activities are made visible.  

If, now digital materials, have such capabilities there is 
of course a great risk for misconceptions regarding the 
relationship between humans and artifacts. What 
determines who, when? Despite such risks most new 
roles that have emerged have actually improved the 
status (power) of artifacts, by reducing some burden 
from humans. Providing a detachment from the things 
that demand attention and care. The sense of human 
mastery is still perhaps still there. But, the difference is 
that now one has a device that can do stuff in/for which 
he/she does not have interest/time.  

With this role of digital materials in mind, design efforts 
have so far had a strong focus on make dealings 
between humans and devices easy and convenient for.  
Recently, emotional comfort is added on top of this 
because just ease and convenience are not enough?! Or 
as Suchman (2006) writes: “The litmus test of a good 
agent is the agent’s capacity to be autonomous, on the 
one hand, and just what we want, on the other. We want 
to be surprised by our machine servants, in sum, but not 
displeased”.  

No doubt, advancement in this direction has sorted out 
many issues and constraints such as speed, efficiency, 
perfection, accuracy, stress and panic and many others 
like these. But with other, more complex challenges like 
sustainability, climate change, pollution, health etc. it 
seems as if we also need to rectify people’s behavior 
with the help of a new layer of digital materials and 
artifacts. Materials that will guide people in selecting 
best (fresh, bacteria and chemical free, full of nutrition) 
food, remind people that it’s time to eat or not to eat and 
what to eat or not to eat, or motivate them to stop 
wasting food or sharing leftover with less privileged 
one.  

Its not that we are against such new layers of 
complexity but we believe that instead of just 
introducing artifacts and counter artifacts we should 
rethink about the role of digital materials altogether. As 
noted by Haraway (2007) “technologies are not 
mediations, something in between us and another bit of 
the world. Rather, technologies are organs, full 

partners.” perhaps such a stance considering artifacts to 
be full partners can support a view beyond ‘at your 
service’?   

We believe such change in perception might open up for 
new insights for design. In rethinking artifacts as full 
partners we might reconsider the replacement of people 
with artifact in every day activities. Designers might 
instead carefully balance activities between people and 
artifact in order to get best from both of them. Most 
importantly it makes designer realize that agency 
becomes inscribed into artifacts due to the assumptions 
regarding the relationship between artifacts and use that 
designer’s have. 

SECOND THOUGHT: COMPOSITION BEFORE 
INTERACTION 
Our second though consider how to attend to artifacts as 
full partners instead of tools that we can pick up and 
discard at our convenience. If artifacts are considered 
full partners, we, as designers have to be careful when 
we design such partnerships. It is also important to 
explore possible ways for engagements. We like to 
think these considerations as part of a composition, 
rather than focusing on interactions. The idea is to 
elaborate and sketch possible compositional outcomes.  

Thinking about composition thus invites us to a more 
responsible attitude when attending to details of 
artifacts. Such attention is also within a compositional 
attitude different from normally observing and attending 
to a design situation. It is, as describe by Nelson and 
Stolterman (2012), an unbiased, complete and 
uncompromising noticing to details and patterns of 
connection. It is an attitude in which invisible 
connections, relationships, and interdependencies are 
allowed to surface rather than detaching, separating or 
restricting such connections from other. It is an attitude 
that attends to and respect diversity as well as aim for 
creating balance by keeping tensions alive.  

Focusing on composition, with the intention of keeping 
connections and interdependencies alive, can build a 
way towards alternatives. 

THIRD THOUGHT: CARE INSTEAD OF COMFORT 
Our third thought raises the question regarding which 
values and concerns should be the focus of design for 
everyday life. In focusing on engagement with full 
partners we thought it needed to move beyond 
instrumental values when considering what matters of 
concerns to attend to. 

Supported by feminist thinking we were able to envision 
care as an outcome of human –artifact composition. 
Care in general sense fosters strong attachment and 
commitment with others and forces one to get involve in 
practical doings. It ensures continuity in relationships 
irrespective of all troubles and/or incompatible interest 
involved. However, feminist thinking has improved this 
general concept of care by pointing out those “tasks that 
make living better in interdependence, but which are 
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often considered petty and unimportant, however vital 
they are for livable relations” (Puig de Bellacasa 2011). 
For instance, cooking, now as we know is considered as 
unnecessary engagement that keeps one away from 
other more important tasks. However, for her  “domestic 
labors are labors of care … productive doings that 
support livable relationalities” (ibid, p. x).  

This perspective of care also avoids application of 
universal norms to all situations and contexts. Every 
situation needs different type of caring, as care for one 
might be dangerous for other. So proper care involves 
curiosity about others, about their needs and this 
knowledge can build a strong and close relationship 
between them. More importantly, it ensures one that 
these activities of care are not small but the sites of 
world making (Haraway 2007). 

DATA AND METHODS 
We began our analysis by expanding our understanding 
of the notion of engagement as described above. We 
also selected five traditional artifacts that are commonly 
part of everyday cooking. These selected artifacts are 
knife, pot, kettle, toaster and oven. We also explored the 
more advanced and digital forms of these artifacts, i.e. 
artifacts that aspire to accomplish similar task in 
preparing meals but also had some additional qualities 
added to them. Overall, we examined around 40 
artifacts that at the time of our study, were either 
available commercially, soon to be launched, or 
mentioned as future concept designs. For each artifact, 
we collected photograph, specifications and descriptions 
from manufacturers, retailers and/or designers’ 
websites. 

For each artifact in the collection, we identified three 
aspects: purpose, character and intention and developed 
a table of characteristics for all of them (an example can 
be found in Figure 1).  

• Purpose: represents the basic function for which 
artifact is created. For instance knife is to cut food or 
kettle is to boil water. 

• Character: is used as a qualifier of attributes, where 
attribute is to be understood in a very wide sense as 
including many kinds of specification of an object 
(Janlert & Stolterman 1997). In our analysis we divided 
the overall characteristics into three traits; main material 
used, manufacturing technology used and other 
interpretative properties like complexity, cognitive 
handling, shape and style.  

• Intention: represents the possible aim of the artifact 
as it might have been intended. It represents an 
elaboration of the anticipated whole of the artifact, the 
intention.  
 

Purpose Character Intention 

Cut 
Vegetable 

• Manual 

• Simple: 
understandable, 
human 
dependent,  

• Sharpness, 
water resistant 

Allows the 
preparation of 
various kind of 
food material 
according to 
the individual 
preferences.  

(Craft and skill) 

Cut 
Vegetable 

• Mechanical 

• Complex: 
space, capacity, 
cognitive 
handling  

• Aesthetic, 
convenience 

Provide 
perfectly 
chopped, sliced 
or diced 
vegetable in 
swift motion 
without any 
mess.  

(Quick, easy 
and perfect 
form)  

Cut 
Vegetable 

• Digital 

• Complex: 
visual and 
cognitive 
handling, safety 
measures, 
external 
dependency 

• Visual and 
audio 
appropriation 

Provide basic 
information on 
freshness, 
bacteria 
infection and 
nutrients at a 
glance. 

(Quick and 
perfect 
judgment) 

Figure 1: Example of analysis of knives in accordance with purpose, 
character and intention 

After we detailed out the characteristics, intentions and 
purposes for the collected artifacts, we went through the 
schemas in more details in order to group artifacts with 
similar characteristics, purposes and intentions together. 
We ended up with three groups representing the artifacts 
we have in our collection. These groups are: 

• Basic, representing all artifacts that are manual, 
simple and intended to work for skill and craftsmanship 
with respect to cooking and food preparation activities. 

• Modern, representing those artifacts that are using 
modern technology (most of the time electricity and 
manufacturing techniques sprung out of other designs), 
devising complex design and indented to quick, easy 
and perfect forms of commodities. 

• Smart, representing those artifacts that are 
interactive, responsive and intended to work 
independently and/or to guide in making ’informed’ 
choices. 
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Basic Modern Smart 

Iron Kettle E-Kettle I-Kettle 

Griddle Pan Toaster Scan Toaster 

 

Dutch Oven 
Pot 

 

Crock Pot 

 

Smart Crock 
Pot 

Knife Chopper Smart Knife 

Figure 2. Basic, Modern and Smart artifacts 

Finally, we analyzed the contribution of each group of 
artifacts with respect to the three thoughts expanding 
our understanding of engagement beyond tool and user 
view (see previous section) considering engagement to 
matters of concern, composition and care. This part of 
our analysis is further detailed in the next section.  

ANALYSIS 
According to our analysis, each group of artifacts 
reveals different aspects of engagement and lead to 
different relationships with the environment. Details of 
how we so far understand the different aspects for the 
analyzed artifacts are provided below. 

BASIC ARTIFACTS: DESIGNING FOR ACTIVITY 

Almost all artifacts in Basic group are traditional 
cooking tools that have been used for a long time when 
making food. Of the distinguishing attributes of such 
artifacts are simplicity and openness. According to our 
analysis Basic artifacts are simple in form and seldom 
demands extra effort for understanding features and 
functionalities. Also, Basic artifacts are quite flexible 
and open to be used in a way people want and prefer. 
For instance, knives are traditionally very simple in 
shape and design, affording almost anyone how to hold 
and cut. Basic artifacts can also often be used in 
multiple ways like slicing, chopping, and dicing. These 
features were found in all Basic artifacts that we 
analyzed, such as knives, pots, kettles, ovens in their 
traditional design. There are some variations in Basic 
artifacts with time either in material like iron, 
aluminum, ceramic etc., or in shape or size. However, 
these variations do not have any significant influence on 
the contribution of and character of interaction in terms 
of engagement.  

Focusing on engagement qualities of interacting with 
Basic artifacts we find them to be designed with the 
intention to keep people involved with and attentive to 
how food should be handled and prepared instead of just 
picking a meal and eat it to fulfill their need. This makes 
us realize that intensity and effectiveness of an artifact’s 
qualities has a unique bond with the level of the user’s 
skill. An individual with more advanced skill can 
perform better outcomes of the interaction. In this way, 
an individual spend time and put effort on the means, 
which in this case is a close working relation with food 
material, in order to accomplish the end that is ‘ready to 
eat’ food. Consequently, one may have engaged more in 
activity than anything else while using basic artifacts as 
compared to modern and smart artifacts. 

In sum, we find that Basic artifacts are attended to in 
cooking activities with a specific nearness to food 
preparation such as cutting, slicing pealing etc. We have 
therefore tentatively concluded such interaction 
qualities as activity engagement. 

MODERN ARTIFACTS: DESIGNING FOR INTERACTION 

In contrast to Basic artifacts we found a group of 
artifacts that reveal quite divergent qualities that we 
refer to as Modern artifacts. We found this group of 
artifacts to be designed with the intention to interaction 
with the artifact as well as with food. We also found 
these artifacts to be deigned to make cooking an activity 
that is easy, effortless, carefree and effective. Modern 
artifacts aim to achieve perfect outcomes at the same 
time promising less attention and care with food 
preparation. For instance, in order to get perfect dices of 
vegetable from a chopper in almost no time and with 
fraction of effort, vegetables should not be bigger than a 
certain size or not in odd shapes.  

Modern artifacts reveal a rather complex form with 
hidden mechanism and functions. Consequently, for 
smooth working these artifacts demand special attention 
and knowledge about the inner (hidden) workings. For 
instance, a bread maker requires correct placement of its 
parts as well as exact quantity and type of ingredients. 
In this way, Modern artifacts demands that people are 
involved with putting together parts of artifacts 
according with an intended procedure before the artifact 
can function in a proper way. As such there is also 
assumed that there is a correct and incorrect way of 
dealing with the artifact. Now in presence of such 
demands, we label the character of engagement, 
interaction engagement.  

But since Modern artifact also seems to intend a 
particular (pre-planned) outcome of the engagement, we 
also find that these artifacts reveal characterizations of 
commodity engagement as well. That is, because the 
output produced these artifacts usually produces an 
outcome that is perfect in size and shape. It provides an 
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easy way of maintaining a certain standard in prepared 
meal that leads to a different sense of achievement. 
Accordingly the prepared food is considered to be a 
product, commodity and output of a standardized 
process. 

With Modern artifacts the nature of cooking activities 
changes. A preparation of meal is, compared with Basic 
artifacts, more like a supervision and coordination task 
than a process of skill, technique and attention. As such 
the relationship between Modern artifacts and the 
activity engagement is quite low as compared to 
interaction and commodity engagement. Similarly, less 
need of traditional cooking skills are needed while using 
these  

Modern artifacts also decrease demands to connect and 
interaction with other people. Since preparation of food 
is understood to be a standardized procedure, there is no 
point to learn personalized tips and tricks from others. 
For example, the ability of Rotimakers to provide 
traditional Indian bread in one minute at dining table 
makes the activity of preparing bread collectively 
invisible. 

SMART ARTIFACTS: DESIGNING FOR INDEPENDENCE 

Smart artifacts are being introduced in the domain of 
cooking with three different qualities that are adding a 
difference between them and their predecessors. These 
qualities are connect-ability, response-ability and 
independency. Smart artifacts are designed with the 
intention to establish a connection with other 
artifacts/networks. With these artifacts the engagement 
is with other things, in order to fetch/deliver required 
information, report their progress and perform their task 
independently. For example, iKettle works 
independently by boiling water on a scheduled time, 
uses connect-ability to inform another device about 
current status. Smart Knife uses these interaction 
qualities differently. The Smart Knife does not work 
independently but it uses connect-ability to bring 
nutrition value of food being cut by it.  Similarly, Scan 
Toaster also uses connect-ability in order to fetch 
interesting information from social media or news sites 
and displays on bread. Depending on the task at hand, 
presence and usage of these properties varies from 
artifact to artifact. 

With these distinct properties and their various 
combinations, Smart artifacts have quite unique ways of 
contributing in to the qualities of engagement. Smart 
artifacts, are intended to work independently with 
abilities to connect and respond to other artifacts in a 
network. Engagement is therefore in our analysis 
understood as a commodity engagement, since the 
outcome of interaction is intended to provide ready to 
eat food with minimum effort. In this way, Smart 
artifacts free humans from the exertions of making food. 

As such Smart artifacts make people very distant from 
activity engagement, food preparations and making. 

Some Smart artifacts seem to intend the need for new 
and often detailed related information. In most cases 
this information is either to guide people in making 
better and more informed choices or to intended to 
provide instance information when needed. However, 
whatever the information flow, we consider this 
characterization to divert attention from activity and/or 
food to that particular information. In this way, 
information in these situations should also be treated as 
outcome of Smart artifacts. Therefore, involvement in 
outcome instead of activity or food itself is also another 
sort of commodity engagement. 

Overall it seems that Smart artifacts are intending to 
replace human either physically by reducing the need of 
their presence on site or virtually by reducing the need 
of their attention for food while it is being prepared or 
cooked. 

DISCUSSION 

We entered this study with a vague assumption that 
different cookware are designed with different qualities 
of engagement in mind. Based on our analysis we also 
find that almost all Modern and Smart artifacts analyzed 
are intended to provide ease, perfection and less time 
consuming ways of preparing meals. That is, these 
artifacts seem to intend that other qualities then activity 
engagement are desired.  

Our analysis also suggest that the activity engagement 
afforded by Basic artifacts allow people to actually 
touch, feel, see and pay attention to food, process and 
other people around them.  

According to our study, the move from Basic artifacts to 
Smart artifacts is, as such, reshaping the quality of 
engagement. So what should be the next move of 
designers in order to select a better way forward? As 
noted by Stolterman (2008) design is about intentionally 
shaping a desired reality. Based on our artifact analysis 
we have experienced that the analyze of previously 
intentions cannot be reduced to exact and precise 
procedure. Yet, we find that through an artifact analysis 
as the one we have attempted to describe in this paper, 
designers can be prepared for careful and responsible 
judgments based on existing designs.  

Based on this study, we are also proposing a framework 
for the analysis of engagement through artifact. The 
framework distinguishes and defines: 

• Activity Engagement: the engagement with the 
activity of making food by connecting means with end. 
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• Interaction Engagement: the engagement due to 
interaction with artifacts used in making food.   

• Commodity Engagement: the engagement with the 
product produced by artifact without actually getting 
involved in the whole process. This engagement 
involves consumption of ready to eat food items.   

Based on this framework we can continue to analyze 
engagement in presence of any artifact based on its own 
characteristics and abilities. Subsequently, it would 
guide us in envisioning future role of artifacts 
characteristics beyond conventional tool and user views.  
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ABSTRACT 

This paper describes an expressive artefact - a 

tablecloth that responds to sounds in its surrounds -

by a complicated pattern of movements.  The cloth 

has been exposed to users in two different settings 

and different types of user responses were 

observed. Some users were mainly interested in the 

technical setup. Others responded interactively to 

the movements of the cloth.   The paper 

investigates whether and how users appreciated the 

complex behaviour of the cloth and the conditions 

under which expressive artefacts are responded to. 
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INTRODUCTION 
In this paper we describe how users treat a mundane, 
usually stationary object that has been equipped with the 
ability to move.  The movement is triggered by 
incoming sound from the object’s surroundings.  We 
expect that the movement of the object will provoke the 
users to reflect about the conditions that make the object 
move.  

We are not interested in just any kind of incoming 
noise, but focus on human interaction. Our goal is to 
make an object move in various ways, depending on the 

verbal interaction around it and hereby visualize 
features of the interaction. In our considerations we 
follow Hummels, Overbeeke and Klooster (2006) who 
argue that adding the ability of movement to an ordinary 
object will create new user experiences and provide rich 
data to explore and study interactions among users.  

As our point of departure we needed to choose an 
ordinary object that by definition sits square in the 
middle of interactions between people, so we would be 
certain that movements are triggered by voices and not 
by ambient noises in the surrounds. Conversations often 
happen around a table, and dinner table conversations 
have been a field of study in interaction research (c.f. 
Blum-Kulka 1997). Dinner conversations come in 
different forms: they might happen as part of a formal or 
informal dinner, a get-together or a casual talk. A part of 
the material environment for dinners - that is for the rich 
variety of social activities happening throughout dinners 
- are plates, cutlery and tablecloths.  This makes them 
suitable objects for our purpose 

We decided to create an expressive tablecloth that in its 
movement responds to and represents features of a 
conversation around the table. Our aim was to provoke 
the participants to reflect on their behaviour and on the 
dynamics of the conversation. We did only modify the 
inner part of the table since we had to avoid that 
participants would put heavy objects in the middle of 
the table which would have jeopardized our setup.  

By adding movement as a layer of expression to a 
tablecloth, we expect to change the users’ experience of 
what a tablecloth is and does. Gaver et.al. refer to 
ambiguity, understood as something that "can be 
frustrating, but it can also be intriguing, mysterious, and 
delightful" (Gaver, Beaver and Benford, 2003).  

For this paper we have analysed how people respond to 
the modified tablecloth and the meanings they might 
ascribe to its movements. We explore how users 
experience, interact with and accept the tablecloth in 
different settings. (McCathy and Wright 2004).  
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This paper will start by explaining the design process 
and the set-up of the expressive tablecloth. In the 
analysis of user responses we will discuss five 
transcribed extracts from the interactions. The analysis 
of the data led to the conclusion that participants treated 
the expressive tablecloth in two different ways. In the 
first approach they aimed at understanding the technical 
aspects of the artefact by creating hypotheses and 
testing them out.  In the other approach, participants 
gave the artefact a personality, when trying to 
understand what was going on.  

THE SETUP 
The Expressive Tablecloth is an interactive cloth that 
responds to audio frequencies from two sides of the 
table. The input from the audio sensors triggers four 
servomotors that translate the input into movement 
patterns. The movement patterns depend on the strength 
of the sound signal that the sensors pick up.   

RELATED TABLECLOTHS 
Some earlier studies of experience designers have 
modified tablecloths and reported their findings. This 
work adds technological features to a tablecloth as a 
mean to change everyday life experiences with it. The 
History Tablecloth, for instance, creates light traces of 
objects that had been placed on the table over some 
time. It is a provocation for interpretative reflection 
about technology and serves according to Gaver et al., 
(2006) as an “asset for social interaction.”  The same 
goal has The Ambient Tablecloth. It uses non-emissive 
display technology to “display different patterns 
triggered by the messages from the interaction process” 
(Wei J. et al., 2011). The technology produces visual 
feedback to shape new experiences in a dinner 
environment. In our project the tablecloth represents the 
loudness in the social interaction through movement. 
Giving the tablecloth the ability to move gave us the 
possibility to play with a broad range of variables, such 
as speed, direction, delays, and composition.   

FORM EXPLORATION AND PROTOTYPE 
We investigated a wide range of textiles and technical 
solutions in order to determine which one would 
provide us with the most feasible implementation. We 
were looking for a solution that would allow us to 
manipulate movements in quite diverse forms. We tried 
to keep the appearance of the tablecloth as close to 
ordinary tablecloths as possible to draw attention only to 
the expressive movements of the cloth. For this reason, 
we did experiments with flexible textiles that would 
provide us with opportunities to generate a rich array of 
movements. After an evaluation of several mock-ups, 
we decided to use a nylon thread and soft white fabric 
attached to a piece of aluminium foil. The foil helped to 
reinforce the strength of movements and guaranteed a 
quality that was needed to create clear distinctions 
between different movements.  

To create the functionality of the tablecloth, we built the 
contractible part of the tablecloth in the centre of the 

table and independently from its outer part. In the centre 
of the tablecloth, a 25 by 25 cm piece of fabric and 
aluminium foil contracts and expands. We used four 
servomotors to pull and push four pieces of transparent 
nylon thread. The four pieces of thread were connected 
to each extreme of the square, having as a result 8 points 
to manipulate in order to create the different movements 
(c.f. Figure 1). 

 

Figure 1. The tablecloth’s system 

By connecting four points in the central piece, we were 
able to contract and expand the aluminium foil into 15 
different expressions based on the audio input from the 
sensors. We decided to focus on the interaction between 
two people. For that reason we placed two audio sensors 
at each end of the table to capture the audio signal from 
each participant. After studying the average sound 
levels of a prototypical environment, we defined 6 
levels of loudness. The tablecloth’s system takes the 
input from the two audio sensors and translates the 
differences of loudness into movement. A new 
movement is generated every 3 seconds, since the 
sensors capture the audio input in a time lapse of 3 
seconds and then, the servo-motors generate the 
corresponding movement. A shorter timespan would not 
be sufficient for the servomotors in order to create the 
full contracting and expanding movement.  

DYNAMICS OF CONVERSATION 
Our original intention with the modification of the 
tablecloth was to give feedback to the participant about 
their interaction and to provoke them to reflect about 
their own interactional behaviour and about the 
conversation they are part of. The engagement of 
participants will often vary during the course of the 
interaction and for example, people may speak more 
loudly or more softly. Our expressive artefact should 
give visual feedback to the participants about their way 
of talking with respect to the loudness of their talk.  

We assume that speakers align to each other in the 
increase or decrease of loudness, for example when 
laughing together (loud) or exchanging sensitive and 
delicate issues (soft). In other situations speakers may 
align to each other in inverse proportion such that one 
speaker speaks loudly while the other speaker is rather 
quiet. This happens for example in situations where one 
speaker engages in story telling interspersed with 
laughter while the other speaker in recipient position 
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provides minimal responses to keep the story going. Or 
it could be one speaker shouting at the other and the 
other getting more and more silent. 

With this in mind, we developed a pattern of expressive 
movements assigned to different sound levels in a 
conversation. We intended to let the cloth respond in a 
complex, non-obvious pattern that would not be easy to 
decode hoping that this would make the response 
interesting for the participants. To create the pattern, 
three situations were thought through: 

-    When one participant speaks very loudly and the 
other one is quiet, the tablecloth crumbles to the centre 
as a suggestion that something might not be in balance. 

- When participants use the same level of loudness or 
quietness, the tablecloth creates a “star”, a visually 
appealing shape. As both participants get louder and 
louder, the “star” shapes becomes more evident. 

- When both participants are very quiet, the tablecloth 
makes small contractions in a steady pace, resembling a 
soft and calm breathing. 

Based on this, we mapped alternatives to other possible 
situations depending on the level of loudness of each 
participant. (Figure 2).  

 
Figure 2. Pattern of movements 

TWO TYPES OF USER TESTS 
As part of the development process we facilitated user 
tests in two different settings with different user 
profiles: dinner table conversations and the exhibition of 
the table at two conferences. 

In the conversational settings we created scenarios in 
which we invited people with different relationships to 
participate: colleagues, friends, strangers and family 
members. We did not tell the participants about the 
functioning of the tablecloth to encourage them to have 
a regular conversation around the table. In total, we 
conducted four user tests where two people in each 
scenario were sitting around the table drinking coffee 
and eating cake.  The table was placed in the coffee 
room of the department. After each test the participants 
recorded a two minutes video clip in which they told us 

about their experiences with the tablecloth, a so-called 
experience clip (Isomursu, Kuutti and Väinämö, 2004).  

In one of the conference situations we placed the table 
with the expressive tablecloth as part of an exhibition 
where we, as the designers, explained how the object 
worked and invited people to explore its use. In the 
second case we placed the table outside of a conference 
room. In the breaks, conference participants were 
invited to approach the table and explore how it worked.  

All tests were videorecorded which allowed us to 
analyse in detail people’s responses to the expressive 
object. Both, the experience clips and semi-structured 
interview afterwards, gave input to the analysis.  

RESPONSES TO THE EXPRESSIVE 
TABLECLOTH 
The user tests gave us an interesting variety of 
responses. In one rather extreme case in the 
conversational setting, the users only responded 
minimally to the movements of the cloth.  At the first 
instance where the cloth moved, both users started to 
laugh and one of them pointed with a finger towards the 
cloth.   

 
Figure 3. Participants pointing at the moving tablecloth  

In the subsequent conversation, however, both 
participants occasionally glanced towards the moving 
cloth, but neither referred to the cloth in any way 
verbally nor talked about its movement or the principles 
behind it. 

Two other ways of responding will be described in more 
detail below. The first one could be characterized as the 
investigative approach (How does it work?). We found 
this approach in the conference and in the 
conversational setting, but the participants behaved 
differently in each setting. The conference participants 
were mainly interested in understanding how the 
movements of the cloth were triggered and achieved. 
When they thought that they had understood the 
technical principle they were often quite content. In the 
conversational setting, the participants sometimes 
engaged in investigative talk about the workings of the 
cloth. However, the participants in the dinner 
conversation setting responded sometimes, but not 
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always, to the cloth as if it were a participating entity. 
We refer to this as the interactive approach. 

THE INVESTIGATIVE APPROACH: TESTING 
HYPOTHESES 
In the conference situation, users followed a simple 
principle to test the cloth, but used various stimuli to 
make the tablecloth move. They created a stimulus and 
observed whether the cloth responded.  If it did, the 
users were content.  If it didn’t, they used a different 
stimulus. They touched the cloth, knocked on the table 
and used loud and soft voice. When the cloth eventually 
moved, the participants went on to the technical details 
and tried to get a closer look at the technical setup.  

    

   

Figure 4. Participants exploring the tablecloth during an exhibition  

We noted that in their investigationns, conference 
participants were content when they thought they had 
understood the technical setup. But they did not 
discover at all that the cloth created different shapes 
depending on different sound input levels.  In this way, 
they missed the very point of expressive tablecloth. We 
will not discuss any further how conference participants 
investigated the tablecloth since it rarely lead to longer 
interactions. The conference setting was not a good 
environment for users interacting with the installation.  

In the conversational setting, however, things run off 
differently, partly because the participants did spend 
more time with the artefact sitting at the table and 
having their coffee and cake. In the course of this 
enjoyable activity, the cloth started moving and the 
participants responded in various ways.  A number of 
participants engaged in very systematic procedures to 
understand how it worked, however without sticking 
their head under the table to understand the mechanics. 
In all cases they were not in doubt that their 
conversational activities triggered the movements of the 
cloth but none of them fully appreciated the complex 
movement pattern of the cloth. 

We will discuss in some detail how two participants, 
Kristine and Cho, proceeded. They went systematically 
through several possibilities to explain the movements 
of the cloth. At the beginning of the recording, Kristine 
wondered how the cloth ‘is working’ since she had 
noticed that it showed different patterns. Cho, who had 

been sitting with her hands in her lap, now leaned with 
both hands on the table. Immediately after her touching 
the table, the cloth moved strongly and Cho retracted 
her hands as if she had touched something hot or 
dangerous. Her response indicated that she took the 
movement of the cloth as occasioned by her own 
touching of the table and responded by removing her 
hands - and therefore the reason to further movements 
of the cloth. Cho hereafter touches the table carefully 
while visually scrutinizing it for response. At this point 
Kristine formulates her understanding of Cho’s 
activities as the first part of a hypothesis Every time we 
touch it (c.f. Extract 1, line 1), while she herself and 
Cho are touching the table.   

 
Extract 1. Participants test touch 

In line 1, Kristine projects a second part of her 
hypothesis as for example then the cloth moves, but this 
second part is never delivered, possibly because the 
cloth is not showing another response to the touch. Cho 
indicates in line 3 that she agrees with the hypothesis 
and keeps touching the cloth carefully. However, the 
cloth does not respond to her touch.  

In line 4, Kristine starts on another parallel formulation 
of a possible hypothesis, this time more hedged than in 
line 1 (maybe). But she abandons her turn at talk and 
observes Cho doing more testing. Cho places very 
controlled and deliberately both her palms on the table. 
This is done differently from her touching the table in 
line 1. Now she is not only touching the table, indicated 
by her controlled movements she is displaying to her 
participant that she is testing. However, the cloth does 
not move and Kristine marks her unsaid hypothesis – 
and Cho’s activities - as not appropriate at the end of 
line 5 (no) to which Cho agrees (line 6). We see both 
participants very deliberately testing hypotheses about 
the working of the cloth.  Compared to the conference 
setting, they do this not only manually but share the 
labour of testing. They cooperate in the talk and the 
activity, they formulate joint hypotheses, and they do in 
their talk joint evaluations of what they find.  

When the first hypothesis - according to which the cloth 
would respond to touch - is not confirmed, they venture 
to another one and start testing sounds. This is shown in 
Extract 2. 
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Extract 2. Participants test sound 

Again, the participants cooperate closely in their 
procedure: Even the formulation of the hypothesis is 
shared by both speakers as Kristine says Ah you think 
it's not about touching it's about and stops before 
finishing the construction which is finished by Cho with 
the word sound (lines 4-6). Lerner (1993) has described 
the high degree of cooperation necessary to produce one 
turn by two speakers as it happens in this case. The 
second speaker, Cho, starts with little delay, that means 
she must have projected the form of Kristine’s incoming 
turn, and she times her own talk in such a way that she 
herself can produce the final word at the right time and 
in the right pace. This collaborative completion 
illustrates beautifully for the close cooperation of 
Kristine and Cho in solving the puzzle before them. 

In Extract 2, Cho is moving towards a different 
explanation (sound) while Kristine still tests the cloth’s 
response to touch. Kristine touches the cloth (line 7) and 
waits (line 8). Cho is clapping her hands five times, 
waits, claps five times again and waits again. In none of 
these cases is the cloth moving - but it does a little later 
when Cho in a high-pitched voice directly addresses the 
cloth in line 15 oy don’t move. Both participants now 
respond with laughter (not shown in the transcript). 
Have they been tricked by the cloth that did not respond 
when they tested it, but mocked them by moving when 
they asked it not to move? 

The relation between the testing activity and the 
response is sequential. Sequential means more than that 
one activity just follows another activity.  It is the 
quality of the relation between both activities that is 
crucial. The motion of the cloth is understood as being 
occasioned by an earlier action of one of the participants 
(poking, clapping, touching). Kristine and Cho try to 
specify this relation, to understand if and why the cloth 
moves. Building this qualified chain of action and 
response is the base for forming and testing hypotheses.  
But Kristine and Cho do not succeed in understanding 
the mechanism of the cloth fully which has to do with 
the time delay, as we will argue later.  In the next 

paragraphs we will illustrate the work participants do 
when they take an interactional approach to the artefact. 

THE INTERACTIVE APPROACH: TREATING THE 
CLOTH AS A PARTICIPANT 
In the introduction to Extract 1 we reported that Cho 
reacts frightened when the cloth moves shortly after she 
had placed both hands on the table. In her action, Cho 
demonstrates for us that she has understood the 
movement of the cloth as a response to her own action 
of leaning on the table. Withdrawing her hands is a 
reflex to avoid further unexpected activities of the cloth. 

In Extract 3, Suz talks about a summer party. The cloth 
moves during her talk and immediately after she has 
finished her turn. In line 4 she takes the cloth movement 
as a comment to the topic of her turn, as if the cloth 
would be excited about an upcoming party.   

 
Extract 3.  Participants ascribe sense to the movement of the cloth  

Suz’ contribution in line 4 is again a notable sequential 
achievement.  It illustrates nicely one of the key 
findings of Conversation Analysis: human actions are 
sequentially organized in the way that a specific action 
is followed by a specific next (or second) action: 
questions are followed by answers, displays of 
understanding follow explanations, and a second story 
follows a preceding story (Levinson 2013, Stivers 
2013). Cho had taken the movement of the tablecloth as 
a response to her leaning down on the table; Suz takes 
the activity of the cloth in line 2 and 3 as a comment to 
her previous turn. 

However, actions cannot follow a previous action at any 
point in time. Timing is a central issue here as CA has 
demonstrated with respect to turn taking. Sacks, 
Schegloff & Jefferson (1974) argue that any turn will 
reach a point where the unit is finished. This is called 
the transition relevance place. Turn-units – roughly 
equivalent to sentences in written language - are created 
according to the grammar of the language. Sentences 
and turn units have a beginning and an end and both are 
conventionally regulated by syntax. Due to their 
knowledge of syntax, participants in a conversation are 
able to monitor an ongoing turn and are able to project 
when the turn will reach its end. The further a turn unit 
has progressed, the better can be projected what kind of 
element would create its end.   

If no other rules for turn-taking are in place, for 
example if the conversation is not regulated by a 
moderator, any other speakers may start to talk at a 
transition relevant place and routinely, the next 
speaker’s talk will be understood in relation to the 
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preceding turn unit. These transitions are usually fluent 
and follow what Schegloff (1987:75) has called the 
principle of ‘no-gap no-overlap.’ Levinson (2013: 103) 
sums up the research when he writes “on average the 
gaps between turns are around 200 ms, depending a bit 
on the language.” The standard delay of 0.2 seconds 
becomes a resource for the participants to deviate from 
by starting their turn onset earlier or later. Variation in 
time becomes hereby a resource that the other 
participants can use as a meaning making device. 

The basic rules of turn taking affords Suz to treat the 
motion of the cloth as a relevant response to her own 
turn. In her response in line 5 she gives it meaning. She 
actually treats the cloth as a social agent –one who is 
incompetent in terms of language, but less so in terms of 
sequential action. 

Another way how Suz and Bettina give the movements 
of the cloth meaning is illustrated in Extract 4. 

 
Extract 4.  Participants ascribe sense to the movement of the cloth 

The cloth may move erratically and accidentally at a 
transition relevant position in the talk. This creates a 
potential for ascribing meaning. Suz and Bettina use the 
movement to ascribe sense to the cloth’ behaviour. They 
both are eating while the cloth is becoming very active. 
In combining the two activities, their own eating and the 
cloth’ high activity, they treat the cloth as something 
with an intention, in this case the intention to eat cake. 

Especially Suz’ ways of ascribing sense to the cloth’s 
activity reminds of the ways in which parents respond to 
very small children by normalizing and making 
interactional sense of what could be erratic behaviour of 
the infant. Activities of children are sequentially 
normalized.  Extract 3 could happen between two 
mothers and a baby.  In our final extract we show a 
similar piece. Suz and Bettina have been talking about 
their work as secretaries when the tablecloth becomes 
quite active at the end of Suz’ turn in line 2. Although it 
turns out that Suz has more to say (line 3), she could 
have ended her turn after saying who use Mac in line 1, 
so the cloth moves actually when her turn reaches a 
transition relevant place. As we mentioned above, 
starting the next turn precisely at or even before the 

previous turn end is a resource which human 
participants may use to secure their speaking right or to 
show eagerness. When Suz has finished for good, the 
cloth moves again and Suz treats this (line 7) in a 
jokingly way as if the cloth wanted to participate in the 
talk without making clear what it wants to contribute 
with. We note that she is actually addressing the cloth 
directly which is more than what she did in extracts 3 
and 4. 

 
Extract 5.  Participants ascribe sense to the movement of the cloth 

Those participants who take the interactive approach 
understand the workings of the cloth as little as those 
who followed the investigative approach. We will 
discuss possible reasons for this in the next chapter. But 
we can notice that participants with an interactive 
approach engage with the cloth more seriously.  They 
even ascribe intentional behaviour to it. We can 
conclude that the conversational setting in the coffee 
room at the department worked far better as the 
conference setting where people did not take the time to 
engage properly with the expressive objects.  They did 
not take the time to explore the table fully before they 
ran away. But the real puzzle for us was why the 
intricate setup with a larger number of possible 
reactions of the cloth to sounds in its environment did 
not work out. 

DISCUSSION 
During the user tests, the participants sometimes 
produce emotional evaluations of the cloth. Kristine 
says that the cloth is scary, Suz talks about its soul: ‘det 
er et bord med en sjæl’ it is a table with a soul. 

What makes the cloth mystic and scary and gives it a 
soul?  We see these assessments as an outcome of the 
users never understanding the working of the cloth. 
However, Suz and Bettina were never in doubt that the 
cloth responded to their talk. Kristine and Cho reached 
evidence for their hypothesis that was there was a sound 
based sensor system ‘of some kind’ which provided the 
cloth with input. Neither of the two groups, however, 
came close to an understanding how exactly the 
movements of the cloth were achieved. 

The reason why the participants in the user test never 
reached full understanding of the cloth’s mechanics and 

437



 

Participatory Innovation Conference 2015, The Hague, The Netherlands    http://sites.thehagueuniversity.com/pinc2015/home 7 

none of them understood why the cloth formed different 
patterns has to do with timing. Jefferson (1989) has in a 
paper described timing in interaction. She analysed her 
large corpus of transcriptions and found that there was a 
‘standard maximum silence’ in talk that stretched up to 
about a full second. If silence has reached one second, 
usually one of the speakers would start talking again. 
Jefferson’s work has laid the foundations for the 
understanding of timing in conversation. 

Now, Jefferson and the early CA literature did nearly 
exclusively work on recordings of phone calls where 
sound is the only channel between the speakers. In face-
to-face interactions this is different. Although a 
participant may not talk, he or she might be visibly 
engaged in other activities. A silence of more than one 
second may be unproblematic in face-to-face interaction 
since the participants may just be busy with activities 
that do not involve talk. Still, there is little tolerance for 
long delays where nothings happens as we see in Cho 
and Kristine’s treatment of the cloth’s response in 
Extract 2. 

The tablecloth is obviously not talking and has no other 
resources than moving in mysterious ways. As we 
noticed, the movement of the cloth in transition relevant 
spaces affords for the participants to ascribe meaningful 
action to it because it seems to be (visibly) responsive to 
the talk. As we have shown in Extract 3 and 5, the cloth 
moves in overlap with Suz’ turn and directly after she 
has finished her turn. This affords Suz to treat the cloth 
as an eager participant who responds in overlap and 
then again with proper timing for a next turn. In this 
case Suz treats the cloth as a non-talking participant 
whose actions can be given sense by the talk of the 
others.   

The cloth rarely moves in precise relation to 
conversational actions. As we have said earlier, the 
timing is set to be delayed about 3 seconds. Possibly 
because the sensors do not always pick up a sound 
signal, the delay between a noise and the cloth’ 
movement is in several instances much longer. In 
Extract 2, Cho is clapping her hands several times. This 
is apparently not registered by the system because the 
cloth first moves 9 seconds after.   

The delay of the possible response makes it obviously 
impossible for the participants to understand the relation 
between their actions and the movement of the 
tablecloth. The huge delay of the responding movement 
seems to be the reason why the participants never 
happen to get a sufficient understanding of this relation 
that therefore becomes ‘scary’ and ‘magic.’  

As a secondary effect, the participants never understand 
the intricacies of the response patterns (c.f. Figure 2, 
above) i.e. the meaning of the different shapes that the 
cloth is able to form. When the relation to the input is 
lost, qualifications in the response are equally lost. So 
neither Cho, Bettina nor Suz came any further than 
observing the different shapes of the cloth. 

Our earlier expressed hope that the complex pattern of 
the cloth’s movement would be interesting to the 
participants and open for interpretation did not pay off. 
The participants did not understand the complex 
movement well enough to speculate about the basic 
principle behind the different patterns although some of 
them perceived that the cloth responded with different 
movements. But our user tests gave us something else. 
It showed us a way in which an expressive artefact 
could become so interesting for users that they may 
address it as a participant of the interaction. Obviously, 
if the response of the expressive artefact to signals from 
its environment could be timed more precisely, it could 
create an even more intriguing object for users to play 
around with and to and to explore aspects of their 
conversation.  

CONCLUSION 
In our concluding remarks we will point what can be 
learned from our experiments with the expressive 
tablecloth. The first point is about the difference 
between the two settings. In the conference setting, 
bypassers didn’t really engage with the table and did not 
notice its complex response pattern. In the conversation 
setting, people were placed around the table and did 
what people do at tables with tablecloths: they were 
having coffee and cake. In these circumstances most of 
them engaged with the table.  Obviously, the best 
environment to study interactions around an expressive 
artefact is to use it in the environment where it has been 
found as an ordinary object. 

The second point is about timing. All participants 
discovered – or took for granted - that the movement of 
the table were responding to something they themselves 
did – but this revelation took a long time and 
consequently they never understood the complex 
response pattern.  The reason seems to be the extreme 
delay between the actions of the users and the responses 
of the participant.  This made it so difficult just to 
understand the response relation that the response 
pattern never came into focus. Obviously, expressive 
artefacts need to be very careful with respect to the 
timing of the response or otherwise the stimulus-
response relation will get lost. 

The final point is about the stimulus to the expressive 
device. Sound is not a very good indicator of what is 
going on in a conversation. Our aim that users should 
reflect on the dynamics of conversation has been 
hampered by the huge delay in the response of the 
system. But even if the delay had been shorter, we could 
not have expected that the users would be be able to 
reflect on anything but loudness. 
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TRANCRIPTION CONVENTIONS 
�→�   Rising, level and falling intonation contour 

(.) (0.4)  Pauses 

hva-   Cut off (glottal stop) 

wo:rd   Lengthening 

High pitched voice 

word     Pitch 

.h     Inbreath 

hhe   Laughter syllable 

xx    Unclear talk 

�word� Overlapping parts of speech 

�word� 
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ABSTRACT 

This paper discusses social implications of Google 

Glass use in multi-party and multi-activity 

participation frameworks in different Danish settings. 

As opposed to the often-employed HCI approach to 

computer and smart glass use, this paper addresses 

Glass through Conversation Analysis (CA). On the 

basis of quasi-experimental breaching experiments, 

the paper shows three interrelated social implications 

in interaction that may cause problems on the turn-

taking level: 1) difficulties determining what the next 

relevant action is, 2) overlap, repair and the problem 

of intended, simultaneous talk and 3) participants' lack 

of understanding and the production of epistemic 

discrepancies. The paper ends by concluding that, if 

smart glasses continue to be controlled by verbal and 

gestural input in public, new communicational 

practices may need to be employed by participants. 

This has consequences for the future design.  

INTRODUCTION 
There are many different types of smart glasses on the 
market or in the pipeline today. To mention a few: 
Optinvent, Epson Moverio, Atheer One, Recon Jet, Vuzix, 
Meta spaceglasses, Weon Glasses, Chipsip, Laforge 
Optical, Epiphany Eyewear, Kopin, Sony smart glass, Glass 
Up, Lumus DK40, Lenovo smart glass, Xoeye 
Technologies, Innovega iOptik and 4iii SportIIII. Microsoft 
and Apple have also patented smart glass technology. 
However, Google Glass (Glass, in short) has taken the 
market lead and brought about the hype. The prototype 
version 1 is not on sale to consumers but used in enterprise. 
A new version of Glass will probably be on the market 

during 2015. Google Glass is a minicomputer attached to a 
frame, which is worn like ordinary spectacles. They project 
a screen in front of the user 
with information from Internet 
searches, calendar, time, 
weather, maps, news or 
whatever app is installed on the 
computer. In addition, Glass 
can take pictures and record 
video. In sum, it is like a smart-
phone worn on the head: a wearable heads-up display 
computer. It is managed through talk and the touchpad on 
the side.  

This paper does not provide a test of the technology. 
Neither is it a reflection on whether the apps, camera or 
interface is working well or whether privacy issues are at 
stake, etc. Nor is it theoretically framed within Human 
Computer Interaction (HCI), User Experience or Interaction 
Design disciplines. Instead, Conversation Analysis (CA) is 
applied to explore the social organisation of talk and bodily 
conduct when using Glass.  

Using wearables such as Glass when alone is different from 
using it in a social setting. Gesturing and talking to Glass 
when alone requires an intuitive and comprehensive 
interaction design (Rogers, Sharp & Preece 2011). Using 
Glass in a social setting requires - in addition to the useful 
UX - a coordination of relevant actions at relevant times 
that is meaningful to co-participants on a turn-by-turn level. 
This has been observed from almost the beginning of the 
development of wearables (Starner 1996; Starner et al. 
1999). However, no systematic empirical studies of this 
phenomenon have been conducted.  

Many of the social implications of Glass derive from its use 
of voice and gesture control and, hence, visible and audible 
actions in social interaction. This implies that there is no 
common or shared practice for how to behave in response 
to this kind of Glass use. This is not a surprise, since the 
technology is very new to people and behavioural systems 
and social scripts are often lacking behind the launch of 
new products (Schank & Abelson 1977; Norman 1983). 
This is, of course, also a question of the user's knowledge 
and practical experience with the technology as well as the 
co-participant's use of and practical experience with 
interaction with Glass-users. That is, the implications of 
using Glass in social interaction are relative to the 

Figure 1. Google 
Glass, explorer edition. 
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participant’s epistemic stance with respect to the 
technology. At the moment, Glass is only shipped with 
English as the default language and with only some of its 
functionality working. Use in a Danish setting is, thus, 
restricted, and the users – at least, in my data – are novices 
with very limited experience with the technology.  

Becoming socialised into the use of the technology and 
behaving accordingly takes time and demands, among other 
things, a broad distribution of the technology throughout 
society. Use among skilled experts and co-participants with 
symmetric epistemic stances will, naturally, be a different 
kind of situation than use among novices. However, at the 
moment, almost everyone using Glass and engaging in 
Glass-use interaction are novices. 

METHOD AND THEORETICAL APPROACH 
This paper takes as its departure a broad phenomenological 
and holistic sense of the human being-in-the-world 
(Merleau-Ponty 2002), which takes into consideration the 
uniqueness of each and every situation as a specific 
constitution of participants who use different modalities in 
semiotic ecologies. As has been stated within the 
Conversation Analytical (CA) and Ethnomethodological 
(EM) community, participants in talk-in-interaction are 
oriented towards previous turns and actions as relevant 
contexts for their contributions, when talking (or acting) 
participants project relevant next speakers and types of 
actions (Sacks, Schegloff & Jefferson 1974). For instance, 
when a speaker asks, “What time is it?”, he projects the 
next relevant action to be an answer, such as: “It is 2 a.m.”. 
But, in a Glass context, the big issue is: who or what is 
projected to do what in the next relevant position? This is 
particular an interesting question since Glass itself may also 
be defined as a non-human participant in the interaction – 
which will be shown in the analysis. Therefore, the use of 
smart glasses needs to be incorporated in one way or 
another into the “normal” organisation of turn-taking. This 
will be discussed throughout the paper.   

So far, research on technology use has primarily been done 
from a HCI standpoint (Card et al., 1980). This research 
tradition has contributed many valuable insights. However, 
the approach naturally takes the computer as a starting 
point; and, when the human is incorporated, it is often done 
from a psychological or cognitive point of departure. HCI 
is, of course, a broad research tradition that encompasses 
different perspectives. It is often regarded as the 
intersection of computer science, behavioural sciences, and 
design. HCI involves the study, planning, and design of the 
interaction between people and technology (Jacko 2012). 
Attention to human-machine interaction is important 
because poorly designed human-machine interfaces can 
lead to many unexpected problems. But a more detailed 
method is also needed to understand how computers are 
used in social interaction (Hornecker & Buur 2006). 
Therefore, this paper will argue that a multimodal 
conversation analysis is needed to expand the range of HCI.  

Multimodal CA is concerned with how people build actions 
by combining resources with diverse properties (e.g., 

modality of talking, gazing, touching, using gestures, and 
artefacts), which expands the repertoire of possible action 
available to participants (Streeck, Goodwin & LeBaron 
2011). And CA-oriented work has provided a better 
understanding of the whole user situation in which the 
technology is embedded (e.g. Heath & Luff 1992; Heath, 
Luff & Sellen 1995; Hindmarsh et al. 1998; Fraser et al. 
2000; Luff et al. 2003). 

Every kind of multimodal action (e.g., talking, gesturing, 
moving around, gazing, and handling artefacts) is 
performed in time and space, thus occupying a slot in 
interaction at particular sequential moments. Thus, this 
paper builds on the sequential turn-taking-system (Sacks, 
Schegloff & Jefferson 1974) as a starting point. The 
sequential organization includes not only speech actions but 
also e.g. gesture-actions (Kendon 2005). And actions are 
embedded within a semiotic ecology of signs with relevant 
meanings relative to the amount of attention and orientation 
that participants give the action or artefact. Actions are also 
considered to be recipient designed. Hence, the meaning of 
an utterance is co-constructed by the response (Goodwin 
1979). This is a fundamentally intersubjective architecture 
of interaction. Basically, everything about this turn-taking 
system and its description of how participants orient 
towards interaction as “normal” or “un-normal” is 
challenged when one is using Glass – at the moment. Thus, 
a deeper understanding of how Glass is actually used in 
conversation may help future product design.  

DATA AND CONTEXT 
It is difficult to collect naturally-occurring interactions with 
people wearing smart glasses, since very few people 
actually wear them at the moment. As an alternative, I have 
used quasi-experimental ethnomethodological methods 
with colleagues and students in order to construct situations 
that simulate naturally-occurring interactions and situations. 
They are quasi-experimental in the sense that they do not 
follow standard experimental design regulations with 
efforts to control causalities, possible sources of clinical 
bias, contamination, spurious inferences, etc., but simply 
invite participants to be at specific locations at specific 
times. And they are breaching (Garfinkel 1967) 
experiments in the sense that the very use of Glass during 
conversation seems to challenge the moral and social order, 
thus making the shared methods that participants use to 
construct the meaningful orderliness of social situations 
accountable and visible in interaction. I have collected data 
in three different settings in Denmark, and the participants 
are speaking Danish. However, I have translated the data 
transcriptions into English.  

Case 1 is an experiment with students wearing Glass while 
interacting and talking about schoolwork and routine 
matters. This is a mundane, everyday type of interaction 
between four students who are specifically talking about an 
exhibition they went to see.  

Case 2 is also with students. This was set up in an 
experimental lab with four cameras running from different 
angles. Again, the students were not told to do anything 
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specific but to talk about whatever they felt like - in this 
case, the completed study tour of one of the students. Use 
of Glass in these student-situations was embedded in the 
interaction as a resource for conducting searches on the 
Internet, note-taking, taking pictures, etc.  

Case 3 is from an institutional setting in which participants 
(paramedics) use Glass during a simulated emergency at a 
hospital lab. This event was organised by a large Danish 
company in order to run a test case with possible 
implementation perspectives. In this situation, there are also 
four participants of whom two are paramedics and one of 
them is wearing Glass. Then, there is the patient, 
represented by a female doll, and another participant who 
acts as the patient’s husband. The Glass-wearing paramedic 
uses a prototype medicine scan app - developed by two 
master's-level students (Kenny & Mathias) - as he enters 
the scene in order to determine what kind of medicine the 
patient has taken and what the implications might be. In this 
setting, there are several procedures and, thus, types of turn 
design that the paramedics are supposed to follow, e.g., 
examining and stabilising the patient (Nielsen et al. 2012). 
Thus, this kind of situation is somewhat more 
institutionalised with some kind of “turn-type 
preallocation” (Atkinson & Drew 1979) in which the 
activities of asking and answering (or responding to) 
questions are pre-allocated to the roles of being a paramedic 
(professional) versus being a patient (non-professional). In 
this situation, Glass is still a resource but in a different 
manner: the aim is to use a particular app for a particular 
purpose. However, the aim of this paper is not to point to 
differences between the data corpuses but to identify the 
overall social implications that cross the activity types. 

RESULTS: THE SOCIAL IMPLICATIONS OF 
USING GOOGLE GLASS 
Going through the video recordings over and over again, I 
have identified several different social implications of using 
Glass. Each type of social implication is comprehensive, 
and there are many examples in my data corpus of different 
situations of every type. However, the examples provided 
in this paper are based on single-case analyses (Schegloff 
1988). This paper deals with progressivity (difficulties 
determining what the next relevant action is), multiactivity 
(overlap and repair in interaction and the problem of 
intended simultaneously talk), and epistemics (participants’ 
lack of understanding and epistemic incongruities). I will 
go through the examples one by one, providing a 
descriptive analysis of the social interaction. In the 
discussion section, I shall discuss design implications.  

PROGRESSIVITY: DIFFICULTIES DETERMINING WHAT 
THE NEXT RELEVANT ACTION IS  
Why that now? Why do people do what they do at the exact 
time they do it? If participants depart from “normal actions” 
in any particular given situation, they are typically 
accounted for in various ways (Schegloff & Sacks 1973). 
The following example is from the institutional setting 
(case 3) in which the paramedic uses Glass to scan a 
medicine box. In this situation, the two paramedics are 

examining and stabilising the patient while, at the same 
time, reassuring the husband about the situation. There are, 
of course, many things going on in the situation, but we 
shall focus on lines 5 and 6. 

  

   

In lines 1-4, Bo gives a command to Glass and then waits 
silently while engaging in several embodied actions: gazing 
at the Glass optics/screen and swiping the touchpad. Thus, 
the silence in line 4 is not a pause in the interaction but 
filled with embodied and virtual actions. However, the 
silence is long and beyond the normal one-second standard 
maximum of silence before it is treated as an interactional 
problem – as registered in mundane interactions (Jefferson 
1983). Hence, the co-participant (the husband (Ib)) treats 
the verbal silence as a transition and takes a turn in line 5. 
The husband does not treat the use of Glass as a legitimate 
turn in the sequential organisation of turn-takings but as a 
slot for something else to happen. Thus, he self-selects, 
which causes an overlap.  

Normally, utterances create an interpretive environment 
that will be used by participants to analyse the interaction 
(Schegloff 1968). But this implies that participants know 
what is going on and show an understanding of the 
situation. When a user is wearing Glass (at the moment), 
co-participants do not seem to know how interaction with 
Glass fits into the turn-taking system, as shown in the 
example; and, consequently, they do not know what a 
relevant next action is on a simple turn-by-turn basis, e.g., 
how to treat silence and pauses. Thus, a lot of repair and 
overlap is also produced, which indicates interactional 
problems. This will be investigated in more detail below.    

Transcript (ex.1): Silence is treated as a transition relevant place. 
Overlap occurs. Transcript is from case 3 
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MULTIACTIVITY: OVERLAP AND REPAIR IN 
INTERACTION AND THE PROBLEM OF INTENDED 
SIMULTANEOUS TALK  
The orderly distribution of opportunities to participate in 
social interaction is one of the most fundamental 
preconditions for viable social organisation. The most 
common default of speakership in interaction is the rule: 
one party at a time speaks (Sacks, Schegloff & Jefferson 
1974). However, this is also one of the things that is 
challenged in conversation with a Glass-user. Simultaneous 
talk comes into being in different ways, e.g., by 
simultaneous beginnings or by treatment of silence as a 
transition relevant place. Participants are normally oriented 
towards an organised set of practices through which overlap 
is managed. But both the production and management of 
overlap are different when interacting with a Glass-user, 
because the interaction is not between a speaker and his co-
speakers but among the speaker, the Glass, and the co-
speakers.  

Thus, participation is a key concept that needs to be taken 
into consideration by participants, because the Glass seems 
to function as a participant in interaction - not only through 
an orientation to the Glass as a thing or “dead” artefact but 
as a comprehensive participant with status and the 
possibility of affecting interactions. Thus, Glass can be seen 
as a non-human actant, meaning it can act in the world 
(Latour 1994). In this way, Glass is a kind of artificial 
intelligence, which can provide the user with feedback. 
Thus, Glass is a participant that can also produce actions 
that overlap with whatever is going on.  

Now, take a look at transcript 1 again: Human overlap is 
produced in lines 5 and 6 in what seems to be a transition 
relevant place, but the speaker (Bo) does not treat it this 
way, and he continues his turn. Human overlap is, thus, a 
consequence of the co-participants’ lack of orientation to 
the “correct” transition relevant place. Throughout the 
excerpt, Bo is performing a multiunit turn, which has no 
publicly displayed projections of next (human) speaker or 
possible completion points. The primary activity and 
projection of the next relevant thing are not towards the co-
participants but towards the nonhuman participant (Glass). 
Thus, overlap is actually produced by Ib when he takes the 
turn in line 5, because he talks while the machine is giving 
feedback, thus stressing the Glass-user's cognitive system 
(Oulasvirta et al. 2005). This can consequently be framed as 
a non-human overlap. Non-human overlaps make the 
following question regarding participation status highly 
relevant: who produces the overlap and consequently 
should withdraw and do repair? I suggest that non-human 
overlaps can be produced in three ways:  

1) A human co-participant acts in overlap with the 
(unrecognized) feedback from Glass to the user (ex. 1).  

2) A human participant gives Glass a command in overlap 
with on-going talk as “non-human side sequences” (ex. 2). 

3) A non-human participant provides information that 
affects social interaction because the Glass-user (suddenly) 
takes a turn with Glass-provided information (ex. 3).  

Having analysed ex. 1, let us now turn to ex. 2 and 3.     

 
Transcript (ex. 2): A human participant gives Glass a command in overlap 
with ongoing talk. The transcript is from case 1.   

In example 2, we see commands given to Glass as 
responses to ongoing “non-human side sequences” (the 
user's interaction with a running app) but in overlap with 
social interaction, e.g., line 24, which is remedied with a 
smiling repair (line 25). Sus, one of the students, projects 
herself as next speaker by lifting her index finger, and Ida 
(the Glass-user) responds by pointing quickly and 
indicating the same. Then, in line 30, another command to 
Glass is given as a response to a “non-human side 
sequence” - still in overlap with social interaction but 
quickly produced. Sus responds with embodied withdrawal, 
and Ida responds quickly with a projection of Sus as the 
relevant speaker. Thus, it seems that a human participant 
gives Glass a command in overlap with on-going talk.  

In example 3, a non-human participant (Glass) provides 
information that affects social interaction because the 
Glass-user (suddenly) takes a turn with the Glass-provided 
information. 
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Transcript (ex. 3): A non-human participant (Glass) provides information 
that affects social interaction because the Glass-user (suddenly) takes a 
turn with the Glass-provided information. The transcript is from case 2.  

The students are talking about who one of them will have as 
supervisor. In line 4, there is a pause and the production of 
self-initiated repair indicators, as Kim (the student) seeks 
the supervisor's name (line 5). However, Tom (the Glass-
user) takes a turn in overlap, thus treating the pause and 
hesitation or name search as a transition relevant place. In 
response, they gaze at Tom whose response in lines 6 and 7 
is to private Glass information, as a “non-human side 
sequence”. Before the closing “well”, Kim starts producing 
the second pair part in line 8 (answer to Tim’s initial 
question (not in transcript)), thereby treating Tom’s actions 
as out of context and related to something unknowable. 
Thus, a non-human participant (Glass) provides information 
that affects social interaction because the Glass-user 
(suddenly) takes a turn with the Glass-provided 
information.     

Glass interaction occupies a slot in conversation. This may 
be why overlap is produced in different ways and also why 
it is – at the moment – difficult for participants to interact 
pursuant to the “normal” rules of the turn-taking system. 
Non-human overlaps are difficult for (non-Glass-wearing) 
human participants to understand and project since they 
have no knowledge of the information provided by Glass. 

Participants use several embodied markers to compensate 
for the lack of a verbally-produced context. The gaze of the 
Glass-user is awkward or, at least, unusual as he / she at 
times stares out into the open space in front of him / her. 
Co-participants may interpret these embodied semiotic 
systems (gazing and gesturing in specific ways) as actions 
oriented towards Glass as a non-human participant, but they 
are nevertheless – for the moment – not fully incorporated 
in the recipient design and production of relevant next 
actions. Hence, co-participants do not treat the silent Glass 
interaction as something that is sequentially relevant. This 
may produce confusion and a lack of understanding of the 
situation, which will be further discussed below.     

 

EPISTEMICS: PARTICIPANT’S LACK OF 
UNDERSTANDING AND EPISTEMIC INCONGRUENCES    
Constructing mutual understanding is often a complicated 
matter for participants in social interaction. The capacity for 
understanding the intentional, goal-directed behaviour of 
others is a fundamentally interactional process, one that 
cannot be extricated from the ongoing flow of social 
activity (Kidwell & Zimmerman 2007). Participants 
normally display their understanding of relevant objects, 
things, issues, etc., in the situation (Hindmarsh & Heath 
2000). Research on objects in workplace settings has 
largely focused on the publicly available design of things 
such as computers, office items, screens, etc. (e.g., 
Goodwin & Goodwin 1996). However, Glass is a different 
kind of object - in part, because it can be seen, as stated 
before, as more than an object but also as a non-human 
participant and, in part, because the information, which is 
accessed during social interaction, is not socially displayed 
or publicly available (like, e.g., a common observable 
computer screen is) but a private experience for the Glass-
user. Similarly, emotions or other kinds of experiences such 
as, for instance, tasting are private experiences that can be 
made public by displaying or producing accounts (Streeck 
1996). The following example shows how the interaction 
between non-human and human participants is embedded in 
a social context of ambiguity. In this example from case 3, 
the paramedic (Bo) is trying to scan an object with Glass 
while interacting with the ill woman’s husband (Ib).      

 
Transcript 4. Difficulties in understanding the situation. The transcript is 
from case 3.   

Bo has asked Ib which pills his wife has taken, and Ib 
answers this question in line 1. In line 3, Bo produces a 
question to which Ib responds in line 4 with a preferred 
second pair part. Both parties treat these adjacency pairs as 
common institutional interaction formats. However, Bo 
seems not only engaged in the conversation but also with 
actions oriented towards Glass. So far, no one has 
accounted for the fact that Bo is wearing Glass, although 
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Bo' interactions with Glass have been visible and audible 
with his actions (touching the frame) and the gaze (looking 
with Glass at the box). After the response in line 4 in what 
has so far been a question-answer sequence, Bo quickly 
looks down at the medicine box and gives Glass a 
command: “okay, Glass (0.8), recognize this”, which may 
be seen as preclosing the question-answer sequence. 
However, Ib responds in the next slot, which he treats as a 
transition relevant place with an open question marker and 
intonation going up: “what↑”, which produces a gap of 1.2 
seconds.  

It is clear from this short example that, at first, the two 
human participants are engaged in a familiar question-
answer sequence structure. But suddenly and without any 
context markers that otherwise might have projected a 
change of recipient design, Bo orients towards the non-
human participant (Glass), thus producing interactional 
uncertainty. And the response from Ib is a repair initiator: 
“what↑”. A regular sequence structure is turned into an 
ambiguous one.  

Orientation is generally evident when speakers abort and 
restart units of talk in specific circumstances (cf. Maynard 
& Clayman 2003). Goodwin (1979), for instance, has 
shown that, when a speaker notices a recipient’s gaze begin 
to wander, he will frequently make a cut off and restart the 
turn. Understanding or lack of understanding is, thus, 
displayed in interaction – just as Ib is displaying a lack of 
understanding in the situation by the “what↑” particle, due 
to 1) the sudden establishment of Glass as a relevant non-
human participant and 2) the lack of any verbal context 
markers or the invocation of procedures (Nielsen et al. 
2012) that might otherwise project Glass as a next relevant 
participant. The recipient could do a no-knowledge account 
towards the Glass interaction, but does not, which may be 
due to the general “norm”: display of no-knowledge as a 
significant face-threatening social issue (Keevallik 2011). 
However, epistemic incongruence (Mondada 2011) is 
prevalent: When Ib responds with the “what↑”, it functions 
as a fishing device (Pomerantz 1980), which is a resource 
for the pursuit of the interaction or it can even be 
interpreted as a practice for increasing participation. As a 
fishing device, the “what↑” does the job of responding to 
and accounting for the lack of understanding of the Glass-
user's private experience and interaction with the non-
human participant (Glass). Through interactively organised 
talk, gestures and postures, participants “normally” display 
relevant information about the sequential organisation of 
their joint participation. Participants orient towards a 
common ground and common understanding when trying to 
make sense of the situation. However, as shown in the 
analysis, the participant’s sense-making and interpretation 
of the sequential environment may be troubled by unknown 
elements in the interaction.  

One of the most obvious solutions with the present kind of 
smart glass technology is for participants to account for, 
explain, and define the situation and to use meta-language 
(Bateson 1972) to construct a common understanding and 
etiquette for how to behave “accordingly” with the non-
human participant (Glass). From a classic HCI standpoint, 

Thad Starner (1999) has made an argument for the 
construction of a “shared mental model”. However, as this 
cognitivist approach is inconsistent with CA, I propose a 
rather socio-practical solution, which is to make the private 
experience a public one through design of social 
interaction.  

This task of making the private experience a public one did 
not succeed in the above example, producing the ambiguity 
in the situation. In the following example from case 1, 
participants are talking about an exhibition at the National 
Gallery of Denmark (SMK). In this situation, the Glass-user 
is accounting for her activity with the Glass, thus creating a 
basis for common understanding, which makes the situation 
a little more comprehensible.     

 
Transcript 5. Constructing mutual understanding of the situation through 
accounts. The transcript is from case 1.  

In line 7, Ida gives the command “eeh TAKE A NOTE”, 
which is displayed by social markers: the code switching of 
language (from Danish to English) and high volume, thus 
making the action recognizable as directed towards the non-
human participant (Glass). This is, of course, already 
interpretable by her co-participants as a relevant action 
projected by her in line 5, which may be the reason for the 
lack of uptake from the others as they may be interpreting 
her turn as a multi-unit turn, which has not yet reached a 
transition relevant place. So far, it has only been Ida who 
has taken a turn and, several times, produced a self-select at 
possible completion points (silence in lines 4, 6, 8), and 
there is no overlap or repair. This may be due to her 
explanation in line 5 about how she could take a note, 
which is treated tacitly as an understandable and relevant 
Glass action by the others. However, it is not until she 
includes them all in the Glass-directed action by using 
clearly marked gestural drawings (Due forth.) in the air that 
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she verbally invites them in line 9: “so: if there is 
something we should remember eh”. When she does this 
verbal invitation, she also includes her co-participants by 
turning her index finger in the air, pointing at them all as 
next relevant speakers; and, in the pause in line 11 she is 
gazing at them. This clearly marked embodied invitation to 
participate in an interaction with her and the non-human 
participant (Glass) is a success, as Sus responds with a 
proposal in line 13: “something we sha’ remember”, to 
which the others align themselves afterwards.     

This section has been about ambiguity and epistemics in 
social interaction with Google Glass. The analyses of the 
two examples have shown several important things: First, 
that social interaction with a Glass-user may produce 
ambiguity and difficulties, which are observable as 
embodied tacit orientation with shifts in gaze, repair 
initiations, lack of uptake, and the production of silence at 
possible completion points in the conversation; second, that 
this ambiguity may be mitigated by displaying and 
accounting for the Glass-directed interaction - most 
notably, by a clear invitation to participate in the Glass-
directed interaction. Speaking to Glass as  “nonhuman side 
sequences” may, at the moment, become an interactional 
problem, depending on the social involvement in the 
actions. Participants behave in accordance with the Why 
that know-question, and Glass interaction seems to be either 
relevant or irrelevant, depending on the meta-
communication and social production of relevancies.       

DISCUSSION 
Today, the various functions of smart glasses are 
ambiguous to most participants, which is observable as, 
e.g., hesitation and repair initiations in social interaction. 
As Starner (1999) noticed, the affordances of portable 
devices in the past helped constrain their perceived use. As 
opposed, for instance, to the use of a smartphone, which is 
almost always observable in interaction, the use of Glass is 
a more uncertain activity. With Glass, there are no general 
observable markers for activity and even fewer markers for 
specific activities. The functionality of Glass is manifold: 
check emails, take photos, record videos, search the 
Internet, play games, or use other kinds of apps. However, 
none of these different activities are displayable in social 
context. When participants are using smartphones, their co-
participants may have a clue about what is going on since 
they can see the display or know the context. This is not the 
case with Glass. Therefore, the experience and 
understanding of the situation are private. Co-participants 
may have no idea as to how the device is being used at the 
time and whether or not the user is interruptible or a 
relevant / non-relevant participant in interaction. This is, as 
has been shown, a complicated matter in social interaction. 
There seem to be two obvious solutions: the design of a 
new shared social praxis or etiquette and/or a new 
technological design.   

It seems at the moment with the present technology that 
information cannot be provided fast enough to be presented 
at specific, relevant times in interaction, which inevitably 
makes almost every kind of Glass-provided information out 

of sequential context, thus producing the different overlaps 
as shown throughout the analysis. The proposed “rule” for 
micro-interactions with technology, which involves a 
maximum of two to four seconds of waiting time (Miller 
1968; Oulasvirta et al. 2005), needs to be re-thought 
because it has only been investigated from an HCI 
perspective (Ashbrook 2010:8). As Ashbrook also 
concludes, micro-interactions are desirable because they 
may minimize interruption. However, as has been shown 
throughout this paper, Glass interactions in a social context 
often occupy slots in conversation. Two to four seconds 
may be a long time to wait for interaction with a computer, 
but it seems even longer time when displayed as pauses in 
social interaction. As shown, participants are, on one hand, 
uncertain about how to respond and when to respond in 
relation to Glass-based interactions and, on the other hand, 
they are not just waiting in silence for the Glass-user to 
come back into the conversation. Instead, co-participants 
move on in the interaction, making Glass interactions 
appear out of context and as inappropriate overlaps.  

One of the most obvious methods for overcoming barriers 
to using Glass is not necessarily to develop the technology 
or user interface as it is to develop and design shared 
practices and understandings of what a non-human 
participant such as Glass is or should be in interaction. 
Some of the major questions that arise from this are how or 
in what ways people will accept or treat Glass or smart 
glasses in general as non-human participants in social 
interaction with rights and obligations like human 
participants.  

Variations of “dual purpose speech” technology (Lyons 
2005) in which Glass interprets ordinary talk and, on the 
basis of key words and phrases from the talk, provides 
relevant information (such as time, calendar, etc.) may help 
regarding input. One of the key product design challenges 
moving forward must, therefore, be to continue work on the 
speed of providing relevant information and the way 
commands (input) are given to Glass. 

For the time being, Google Glass is not for sale on the 
consumer market, which may be because of the social 
complications. The future versions of Google Glass and 
other smart glasses may learn from micro-analytical studies 
to design high-speed, non-disruptive inputs and social 
markers.          
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ABSTRACT 

This paper explores and discusses prototypes as a 

participatory activity. It includes a case study, 

which describes a series of transformations, where 

low-tech rope-making machines play pivot roles as 

catalysts of change.  As a designer researcher 

working in a “non-design context”, namely in 

Kisumu, Kenya, the approach was to “design 

through things”. The designed objects functioned 

as mediators, triggering the users to act. The paper 

argues that material based prototype-objects can, if 

strategically designed, be successful participatory 

tools, because they can be directly implemented 

and tested together with the users in real life 

situations. When the prototype-objects are adapted 

to the local situation, the users can easily build on 

to the design concepts themselves. Through that, 

the users can become the future designers, a key 

approach in Design Infrastructuring Theory.  

1. INTRODUCTION  
”If vehicles are treated as mediators triggering other 
mediators, then a lot of new and unpredictable situations 
will ensue (they make things do other things than what 
was expected)” (Latour 2005; 59) 

1.1 DESIGN PROTOTYPES 

A Prototype can be described as the first or preliminary 
version of a device or vehicle from which other forms 
are developed1. The activity of prototyping has 
traditionally been about making physical artefacts to 
represent a ’product’ before it is completed. The design 
prototypes were often high finished models presented in 
the very end of the design process. Today prototypes are 
rather seen by some as a participatory activity, which is 
taking place throughout the entire design process. 
(Sanders, 2012) In the very early stages of a design 
process, Post-It Notes and rough cardboard models are 
often used as prototype tools. But in certain situations, 
as the one described in the case, these tools are “alien” 
and somehow useless to the users involved because they 
don’t have a social impact and make a real difference. 
The paper instead suggests the use of material-based 
prototype objects, designed to be adapted to and used in 
the local context as strategic means that materialize 
potentials and create a common understanding in 
practice. Their role is to act as mediators, triggering new 
processes to start where the users take ownership and 
can become the future designers themselves. 

1.2 AIM, GOAL AND CONTRIBUTION 
The aim of the study was to explore the designer role, 
and the role of objects as catalysts of change, when 
acting in a participatory development process in a 
former “non-design” context. The study contributes to 
the emergent field of design research placed in the 
intersection between Co-design and Actor -Network 
Theory (Storni et al, 2014). It builds on to Participatory 
Design research as explored by Björgvinsson, Ehn and 
Hillström through their Living Labs projects, which 
explores the concept of Design Infrastructuring. 
(Björgvinsson et al 2012). Their research is influenced 
by Actor -Network Theory, where theorists such as the 
Philosopher Bruno Latour explore the role of objects as 
social actors (Latour, 2005).  

                                                             
 
1 The Oxford Dictionary, 2014 
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I first introduce the background and motivation behind 
the research, and then introduce and summarize a few 
theories that act as the foundation to be able to discuss 
my work. After, I explain how I have worked, and then 
describe the case, explaining how the different 
prototypes where designed and used. I end with a 
discussion on the findings, which I hope can contribute 
to new perspectives on existing design research within 
the field of participatory design. 

1.3 BACKGROUND AND MOTIVATION  
In 2012 I started as a doctoral student in design 
connected to a transdisciplinary research platform in 
Kisumu, Kenya, funded by SIDA2 through Mistra 
Urban Futures3. I had no earlier experience of working 
in “non-design contexts”, but had over 15 years 
experience of working as an industrial designer, 
primarily as a free-lance designer with focus on 
strategic concept development. My research focus was 
to study how and through what means design could 
support the local crafts industry in the Kisumu region 
with focus on Women’s Economic Empowerment. 

1.3.2 THE RESEARCH CONTEXT – CHALLENGE OF 
THE WATER HYACINTHS 
Kisumu is Kenya’s third biggest city situated by Lake 
Victoria, which is one of the poorest areas in Kenya. 
One of the societal challenges for the fisher folk 
communities along Lake Victoria is the water hyacinths, 
a seasonal, invasive plant that decreases the access to 
the lake since it block harbours and beaches. The plant 
also reduces the water quality, which affect the eco-
system in the lake. It attracts malaria mosquitos and 
other insects, and is a good environment for breeding 
snakes, crocodiles and hippopotamus. Since the 
communities along Lake Victoria are depending on 
fishing as a source of livelihood, my scope was to 
support the development of alternative sources of 
livelihood based on using the plant as a resource in 
crafts production. 

                                                             
 
2 The Swedish International Development Cooperation 
Agency 
3 Mistra Urban Futures (MUF) is a global research 
centre of excellence focusing on sustainable urban 
development. Local Interactive Platforms (LIPs) exist in 
Kisumu, Shanghai, Cape Town, Manchester and 
Gothenburg where the head office is located. The local 
platform in Kisumu, KLIP, consists of a consortium 
with actors representing two universities, society and 
business. All projects within the Kisumu platform are 
formed to explore and understand different questions 
and themes in the context of climate change, 
environment degradation and poverty reduction. 

	  

 
Figure 1 The water hyacinth plant make it difficult to access the lake 
since it for example blocks harbours 

1.3.3 THE DESIGN PROJECT: TO STABILIZE A 
PLATFORM FOR CRAFTS PRODUCTION 
A key issue was to support market access and to up-
scale by linking different initiatives and actors together. 
The idea was to establish a “marketplace platform” for 
cooperative knowledge production, as a way to build 
infrastructures. By using a development programme as a 
project platform, funded by a Swedish faith-based 
organization, we started an entrepreneurial program 
involving four communities in craft and business 
training activities. A Swedish design company 
specialized in design, production and sales of global 
craft was involved as a business partner, designing 
products for local production in Kenya and sales in 
Sweden. A system of local organizations connected to 
the faith based organization, were supporting the 
communities in training and coordination of the work. 
Since last year (2014) the production is now up and 
running with the Swedish market as an in initial market. 

1.3.4 LACK OF TOOLS AND EQUIPMENT FOR 
PRODUCTION EFFICIENCY 
The concept to develop a rope -making machine sprung 
from the idea of finding ways to simplify and make 
effective the time consuming activity of making ropes 
by hand made from the invasive water hyacinths. Rope 
making is a traditional craft in the region. Usually sisal 
has been the local resource used, but since the hyacinths 
appeared in the end of 1990s, making ropes from 
hyacinths has increased as source of livelihood. The 
ropes are used to weave different kind of craft objects as 
baskets, trays and furniture. The rope-making activity is 
a process that transforms the raw material to the 
finished crafts products and includes several steps: 
1.Harvesting 2. Transportation 3. Cleaning, 4. Drying, 
preserving and storing 5. Rope making 6. Design. 7. 
Production of Frames for weaving 8.Weaving. Rope 
making was identified as the less efficient part of the 
process.  
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Figure 2.Rope-making by hand from water hyacinths, a time 
consuming activity. Photo: Helena Hansson 

1.3.5 THE ROPE MAKING MACHINE 
Another identified challenge was the lack of tools and 
equipment’s to support the craftsmen to effective their 
work, make it safer but also to support them in 
producing more highly-finished goods. I therefore 
decided to explore different possibilities of how to 
simplify the rope making by using a simple muscular 
driven machine, to secure low-cost production and to 
get access to a reliable energy-supply. In an earlier 
design project, I had got in contact with the rope making 
museum close to Gothenburg, where traditional rope 
making techniques and tools were documented and 
performed through public co-craft activities. I got 
fascinated both by the machine, the ropes and the 
process behind, and I saw a potential to use the simple 
machinery and try it with the hyacinth fibre.  

2. LITERATURE AND THEORY 
The following theories are acting as the foundation to be 
discuss the findings: 

2.1 ACTOR-NETWORK THEORY: OBJECTS AS SOCIAL 
ACTORS 
Law, Callon and Latour developed the Actor-Network 
Theory (ANT) concept in the mid 1980s. The origin of 
the ANT approach can be found in the need for a new 
social theory adjusted to Science and Technology 
Studies, STS (Latour, 2005). According to Latour the 
social should be seen as an assemblage of 
heterogeneous elements, rather than “a stabilized state 
of affairs” (Latour 2005; 108). Crucial in ANT is that 
objects, devices and documents, what Law called “the 
silent ones” (Law 1994:23) also should be defined as 
social actors and therefore should be given agency to act 
(Porsander, 2003:14). By tracing and describing the 
actions of objects, we as researchers can learn about the 
society as a whole (Czarniawska, 2014). A key concept 
in ANT is the mediator-actors. Referring to Latour, 
mediators are actors that are characterized by that they 
induce others to act. The Mediators “transform, 
translate, distort and modify the meaning or the 
elements they are supposed to carry” (Latour 2005:39).  

2.2 THE CHALLENGE OF PARTICIPATORY DESIGN 

A key characteristic of scientific approaches that focus 
on contributing to sustainability is participation (Polk, 
2014). Participatory Design is characterized as an 
approach to involve users in the design process, a way 
to meet the challenges of envisioning use before actual 
use (Redström, 2008) The concept of Participatory 
Design was developed during the 1970s from the 
standpoint that “those affected by a design should have 
a say in the design process” (Björgvinsson et al, 2012). 
According to Björgvinsson et al, the challenge for 
Participatory Design is that the efforts of design often 
are limited to the on-going design project. To reach a 
sustainable development over time, designers also need 
to consider future users and what is coming after the 
actual design project, so called Design-for-Design or 
Design Infrastructuring. (Björgvinsson et al, 2012). In 
the article, they introduce the concept of “project time” 
and “use time” where “Project time” is connected to the 
on-going design project while “use time” is the time 
after the actual design project. The researchers mean 
that designers should use the actual project time to 
design platforms and infrastructures to secure future 
development even after the project is over. Practically 
this means that objects must be designed with an open-
ended approach to support the present users to get 
ownership, so they can become the future designers 
themselves. (Björgvinsson et al 2012). 

2.3 PROTOTYPING AS PARTICIPATORY DESIGN 
TOOLS 
Through the years, Participatory Design tools have been 
developed as a way to externalizing the visualization 
process, to support the participants “envisioning the 
future” (Sanders 2013). Referring to Sanders, a 
Prototype is a design visualization tool, initially used in 
for example industrial design and architecture projects 
to communicate ideas and product concept to clients. 
The activity of prototyping, from a was about making 
physical artefacts to represent a ’product’ before it is 
completed. The design prototypes were often highly 
finished models presented in the very end of the design 
process. According to Sanders, the prototyping today 
rather should be seen as a participatory activity, which 
is taking place throughout the entire design process. The 
prototyping process starts already in the “fuzzy front 
end” of the design process where visualization tools as 
for example Post-it notes and rough cardboard models 
often are used. As the process progresses, progressively 
more realism is introduced as the process continues 
(Sanders 2012).  

2.4 SMALL CHANGE AND FRUGAL INNOVATIONS 
Nabeel Hamdi, an experienced Development designer, 
has another approach to participatory prototyping. He 
instead uses “real” objects as prototypes in the very 
beginning of a development process. Hamdi call this 
prototyping concept “Small Change”. The function of 
the Small Change is to act as catalysts to make people 
come together, build trust and get organized (Hamdi, 
2004). In the book “Small Change”, Hamdi describes 
several examples of these kinds of prototypes, for 
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example a bus stop. By implementing the bus stop 
prototype, it created a market place hub, which activated 
the local community and facilitated a collaborative 
change process over time (Hamdi 2004) Using material 
based prototypes implemented directly in practice, make 
it easier for the participants to engage and evaluate a 
concept, since it looks, and acts real. But it is necessary 
that the prototypes are adapted to the local context and 
should therefore be not too “finished”. The concept of 
“Frugal Innovation” described in an article by Sarika 
Bansal (2014) can be useful when trying to explain the 
role of Small Change prototypes. According to Bansal, a 
“Frugal innovation” approach means to design products 
specifically to meet the needs of the world’s poorest 
people. It challenges designers and innovators to do 
more with less. “The creators of frugal innovations 
strive for them to be affordable, sustainable, lightweight 
and rugged. Wherever possible, they should be made 
locally with renewable materials and most important, 
they should be developed with the end user in mind”. 
(Bansal, 2014) 

2.5 Summary 

Both the designer and the designed objects have 
important roles as mediators in the participatory 
process, they should trigger others (the users) to act. 
(Latour 2005) The prototypes are real, but rugged in 
their design. They are not yet fully developed material 
based objects, strategically designed to be adapted and 
used directly in the local context. (Bansal, 2014) The 
design is meant to be open for others to continue 
developing from. Through this, they can support an 
Infrastructuring process where the users get ownership 
and become designers of small change themselves 
(Björgvinsson et al, 2012; Hamdi, 2004, 2014). 

3. DATA AND METHODS 

3.1 OVER-ALL APPROACH 
Working in a design research project with a “social” 
approach is complex since it often involves multiple 
stakeholders. In my case Academia, Civil society, 
Government and Industry were represented. Due to the 
multiple stakeholder involvement, the project had 
multiple framings. The participants in my case came 
from both Sweden and Kenya, but the project and the 
project team have emerged over time. The design 
process has been open-ended and has been based on 
improvisations. There were no identified roles or fixed 
objectives from the beginning. Many development 
research projects end with few practically implemented 
results. As a practice-based design researcher with an 
action-research approach it was important that our work 
should both produce academic results for the research 
community, but we were also obliged to produce 
knowledge to be implemented in a real life situation. As 
the development project was initiated and funded from 
the outside, one of the challenges had been the risk that 
the “users” become dependent on our external support. I 
therefore needed to think about what is left when the 

research project is over.  Another challenge was that I 
worked alone, primarily at a distance. I therefore needed 
to think of how to build a platform to work from acting 
from a distance.  

3.2 DATA COLLECTION 
The data was collected between April 2012-December 
2014 through several practice based design 
interventions and prototyping activities. During this 
time I visited Kenya four times, for 2-3 week periods.  
In between the visits in Kenya, I have had almost daily 
contact with the stakeholder involved through social 
media, primarily Facebook, SMS, and e-mail. The 
virtual data collection has been an important source of 
information, but also as a tool to communicate and test 
ideas. A closed Facebook4 group has mainly been used, 
where about 25 participants from the process have been 
included. The group was set up as a way to 
communicate in-between the field study periods in 
Kenya. Through Facebook we have easily been able to 
communicate and interact in an informal way, even if 
separated by distance. The virtual activities have both 
been a way to keep the dialogue alive, but have also 
acted as a way to collect data (interviews and 
observations) when working primarily distance based. 

3.3 DOCUMENTATION 
The process was documented and reflected on through 
self-observations and through participant observations 
as shadowing (Czarniawska, 2014). During the whole 
process, I documented the process using primarily my 
IPhone. The pictures have worked both as “memory 
triggers” and inspirational material that have been 
shared with the participants in a closed Facebook group,  

3.4 PARTICIPATORY PROTOTYPING 
The key method used has been participatory 
prototyping. The focus have been to “stage” material 
based prototypes, to observe and get feedback from the 
participants.  I experienced early in the process that 
prototyping tools as Post-it notes and rough cardboard 
models were not enough as “change activators”. These 
“alien” tools were too abstract for the participants and 
were not culturally anchored. Many of the involved 
participants could not read or write, and we did not 
speak the same language. Therefore, an alternative 
approach was needed. Prototyping with material based 
objects was identified as a way to gather people. The 
prototypes described in this process were designed and 
developed in Sweden, but were based on locally 
identified needs and preconditions. I developed the 
prototypes in close collaboration with colleagues with 
complementary skills primarily with a Swedish 
innovator. To “stage” the prototypes was a way to test 
ideas and potentials could be made visible together with 
                                                             
 
4 Facebook is well established in Kenya and was 
therefore easy accessible for all the different project 
participants. 
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the stakeholders. From that, we could get inspiration of 
how to continue.  

4. EVALUATION OF DATA  

4.1 INITIAL TESTS 
 Together with students from Conservation department, 
an innovator and the staff at the museum, we did several 
tests with the fibre and different kind rope-making tools. 
We were initially disappointed when we realized it did 
not work. We could conclude that the fibre was too 
weak to be handled by the machines. But I still saw a 
potential in using the simple rope-making machine. In 
Kenya, rope making is a well-known craft technique.  
Many other local materials were used in crafts 
production, for example, banana fibre, sisal and also re-
cycled plastic. There was a potential in adapting the 
rope-making process to effect the processing of the 
other materials, but also to use the actual rope-making 
process as a collaborative activity. 

4.2 THE FIRST ROPE-MAKING MACHINE 
After the initial tests at the museum, I gave the 
innovator a specification to design a hand driven 
machine. The task was to use no other material but 
standard or re-cycled elements to be locally found in 
Kenya. The first prototype was a small handheld 
portable machine made of a squared wooden plate with 
three rotation hooks and a handle. The bearings were re-
cycled from discarded roller skates. The focus was to 
make the machine simple and cheap to produce, so it 
easily could be adapted and implemented. The aim was 
to bring it to Kenya for tests, and if there was an interest 
for it, leave it there to be replicated and supporting the 
further development. 

 
Figure 3 The second rope-making machine made out of pieces from 
re-cycled bicycles, Gothenburg 2013. Photo: Helena Hansson 

4.3 THE BICYCLE ROPE-MAKING MACHINE 
 I also asked the Swedish innovator to design a second 
machine by only using old bicycle elements. Bicycles as 
a “raw material” were easy to find locally in Kenya. 
Through Facebook, we managed to find three old 
bicycles that we could get for free, and the inventor 
started to experiment building a new machine. This 

machine was much bigger, and we knew it was not 
possible to bring it to Kenya (at not least in this present 
situation) but we wanted to see what we could do 
starting from using the bicycle as a technical principle. 

4.4 TESTING THE FIRST PROTOTYPE IN KENYA  
In October 2013, I brought the small portable machine 
to Kenya to test it together with the students from the 
conservation department that were acting as my 
assistants. We already knew we would not be able to be 
use it in the water hyacinth rope-making production, but 
still wanted to test it and see what it could be used for. 
The students that were studying a Bachelor Program in 
Leadership in Handicraft, were interested in the social 
aspects of craft, and had learnt how to use the machine. 
They wanted to practice the rope making tool and 
process as a way to interact and communicate through 
craft.  

 
Figure 4: The Students introducing the Rope Making machine using -
cycled cloth, October 2013. Photo: Helena Hansson 

4.5 A PARTICIPATORY ACTIVITY WITHOUT WORDS 
The first test was when we visited a small fisherman’s 
village outside Kisumu, one of the “prototype sites”, 
connected to the project. At the site, we met a group of 
women engaged in craft activities. We already knew the 
crafts women did not speak English, and we wanted to 
use the machine to introduce ourselves through making, 
as a way to break the ice between “us and them”. 
Without too many words, we started to use the machine. 
The crafts women first curiously watched the process of 
making, and then eagerly joined us to try themselves. 
Through the hands-on making, and could work together 
as equals, without using words. The process was all 
open-ended. We used some material we had brought 
from Sweden (Re-cycled cloth) Later we tried material 
that was found locally on the site (Sisal). The activity 
showed to be a great introduction to start to talk about 
the over-all crafts project.  A local inventor had a look 
at it and said he could make one similar. This was an 
evidence of that the product was so easy to “read” that it 
could easily be replicated and implemented without 
written instructions or technical drawings. The group 
kept the machine, to be able to make a replication of it 
and test it further. 
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4.6 A SECOND TEST  
Some days later, we brought the machine to another of 
the villages connected to the project, a fishing-
community who had a lot of children visiting as day-
tourists. In the village there was no formalized crafts 
group, but only a loosely connected net of women and 
men interested in crafts production as an alternative of 
livelihood to selling fish. One of the craftsmen was also 
connected to an organization for tour guides working 
with eco tourism. We tested the machine together with 
the crafts group, on the beach. Like in the other village, 
we wanted to use the existing local material. We 
therefore tested to use bicycle tubes, which transformed 
to a strong elastic rope with a delicate finish. One of the 
men immediately started to use the rope as an exercise 
tool. A group of schoolchildren flocked around us. But 
it was not them, but their teachers that stepped forward 
to test it. The teacher said, they had a lot of old bicycle 
tubes that could be used for making ropes, and he was 
asking for replications. Noticeable here was the 
collaborative aspect of the process. Normally, rope 
making is an individual activity, but this times the 
participants needed to collaborate and synch their 
efforts. Men, who usually were not involved in the 
actual rope making process, were very eager to be part 
of the process and test the machine.  

 
Figure 5: The first Rope Making machine tested in Dunga with sisal 
fibre, October 2013. Photo: Helena Hansson 

4.7 THE THIRD TEST 
Some days after, we used the machine again at the same 
place in a collaborative playground-building workshop. 
We took already existing ropes of sisal, and transformed 
them to thicker ropes that were used to making swings. 
The children were not allowed to be part of the actual 
building of the playground, but they gathered around us, 
curiously watching. I initiated we should make skipping 
ropes from the left over material, to invite them in the 
process. Suddenly there where several groups of 
children and adults skipping ropes around us. We 
realized the skipping activity became a relaxation 
activity, a break from the daily work, where the 
villagers could get some exercise An old women came 
up to us and said:  “this makes people come together. 
The day after, us the research team went back home, but 

we left the machine with the crafts group to see what 
would happen with it. 

4.8 IMPLEMENTATION I: ROPE-MAKING AS AN ECO-
TOURISM ACTIVITY 
A month later, another research group connected to the 
same project were at site. They were primarily working 
with the ecotourism organization, supporting the local 
organization to develop and package tourist tours based 
on local activities. The rope - making was identified as 
an activity to engage tourists in a co-creative 
experience. Since the tool was new to them, they 
wanted to show it to and test it with the tourists. The 
result was that international tourists were not very 
interested in the activity. They were more looking for 
something “authentic” but for the local tourists, two 
Kenyan families with small children, the machine and 
the co-craft activities was a new and unique experience. 
The children and their parents enjoyed the making 
together. A few weeks later I asked one of the most 
active craftsmen on Facebook, if and how the machine 
was used, and he told me he have continued using it in 
workshop situations as a pedagogical tool. He showed 
and engaged visiting school children in the process of 
transforming waste to a resource.  

4.9 IMPLEMENTATION II A FISHERMEN’S TOOL 
A few month later I got a post on Facebook from one of 
the local partners in Kenya (the one that was working 
with coordinating the craft activities on all sites) He told 
me he had given the machine further to a group of 
fishermen, since he had seen them making ropes of re-
cycled nets by hand. He had introduced the machine to 
them and they could see that their production was more 
efficient and reduced the time of making from 45 
minutes to 2 minutes.  

4.10 IMPLEMENTATION III A PEDAGOGICAL TOOL 
In a parallel process in Sweden, the students that had 
assisted me in Kenya started to use the machines in 
school programs for children. The school children were 
to bring waste materials as t-shirts and old sheets to 
school, and through rope making they could make 
things from it. The teacher then discussed 
environmental issues as consuming and re-cycling with 
them based on the hands -on activity. They later used 
the ropes in Maths class to measure how much material 
that was needed to create one metre of ropes. The 
Leadership in Handicraft students let develop a new 
machine them selves, because they used it so much. The 
new machine built on to the same principle as the 
bicycle machine.  

4.11 IMPLEMENTATION III AN EQUIPMENT TO 
PRODUCE MATERIAL/CO-CREATIVE TOOL 
In another situation, the bicycle machine was used as an 
inspiration for a Furniture design project at a Design 
school. The Furniture’s were to be produced and 
exhibited at the Furniture Fair in Stockholm. The 
project was called UNDESIRABLES and the idea was 
about transforming waste into something useful and 
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desirable. After an introduction at the rope-making 
museum, where the principle of rope-making techniques 
was introduced, the students were free to explore ropes, 
and rope making. The bicycle machine was handed over 
to the student was to be used as a material production 
tool in their project. The student’s furniture’s were 
exhibited first in Stockholm, where they also brought 
the rope-making machine to engage the visitors and to 
make visible the process behind the high finished 
furniture’s.  The design students were later invited to the 
Milan furniture fair, to exhibit with well-known design 
companies, showing potentials of using waste as a 
resource. 

 
Using the Rope-making machine in Co-creative activities with visitors 
at the Furniture Fair in Stockholm, February 2014. 

4.12 ON-GOING WORK 
Right now we are waiting for a low-tech rope-making 
machine ordered from China to be tested for making 
ropes of water hyacinths. We believe that this new 
machine can be suitable for making ropes from the 
hyacinth fibre. If it does not work we will rebuild it and 
re-use it for other material utilization, for example using 
organic material as banana fibre and sisal or non-
organic material as re-use of plastic. The further 
development and implementation will be done in close 
collaboration with an organization called “Engineers 
without Border”. It is a student organization where 
young engineers engage in social development projects. 
They have shown interest in working further with the 
rope-making concept and implement it further in the 
local context.  

The faith-based organizations have shown interest in 
continuing the craft development project, and expand it 
to Tanzania and Uganda. They have identified that 
working together with multiple stakeholders have given 
successful results. The potential is to start a sub-project 
within the over-all development project to develop new 
machinery and tools both for production efficiency and 
as participatory activities as a trust building activity.   

5. RESULTS AND DISCUSSION 

5.1 AN INFRASTRUCTURING APPROACH FOR LONG 
TERM DEVELOPMENT 
According to Björgvinsson et al, the designer focus in a 
design infrastructuring processes, is to use the actual  
“project-time” to stabilize a platform for development to 
take place after the actual design project (use-time”). 
My intent during the process has been to use the project-
time to identify actors with motivation and commitment 
and link them together in a network. By engaging the 
participants in activities with a Small Change approach, 
as for example the rope-machine prototypes, a platform 
of trust have been stabilized. The key strategy has been 
to support the recruitment and relation-building 
activities so the relations are settled when the project is 
over. The intent has been that when the project is over, 
the participants then have ownership of their own 
process. Crucial for me have been to use my existing 
network in Sweden and link them to the project as 
external resources. By recruiting new resources and 
competences to the project, the potential to be able to 
scale up increased.  

5.2 SMALL CHANGES: MATERIAL BASED 
PROTOTYPES WITH AN OPEN-END APPROACH 
Using material based prototypes as a participatory 
activity, was a strategy to continuously make visible 
potentials and test ideas in order to mediate the 
establishment of the platform. Instead of using “fuzzy” 
design studio prototype tools as for example Post-it 
notes, I suggest that material objects (things) should be 
used as participatory prototypes as early as possible in 
the design process. These Small Change catalysts 
(Hamdi 2004, 2014) bridge the gap between idea and 
reality. By showing tangible results, the participants can 
experience immediate change, which creates motivation 
to be able to take the next step. The prototypes should 
be locally based, rugged, affordable and useful with 
direct implementationi. The aim is rather to inspire and 
motivate the participants to build on to the existing 
concept and develop the ideas further, then to make 
“perfect solutions”. The open-end and “frugal” 
approach invites the participants to become future 
designers themselves, an from that induce others to act, 
a key aspect in the field of Design Infrastructuring 
(Björgvinsson et al. 2012)  

5.2 BUILDING TRUST BY MAKING TOGETHER 
To be able to make real change, the stakeholders must 
be engaged and be actively involved participants. They 
must have ownership and be motivated to drive their 
own process of change. By making things together by 
hand as equals, through prototyping in full-scale, both 
local human and non-human resources can be activated. 
The boarders between “us and them, professionals and 
amateurs” become blurred (Von Busch, 2008). 
Everyone involved, including the designers, get a direct 
feedback and can immediately experience change. The 
prototype activities create trust, motivation and 
commitment to continue, which makes it more truly that 
the process continues even after the designers have left. 
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The relation-building process stimulates, which supports 
the stabilization of a future platform for development 
built on trust.  

5.4 SUMMARY AND CONCLUSION 
The aim of the study was to explore the designer role, 
and the role of designed objects as catalysts of change 
when acting in a development process in a “non-design 
context” with multiple stakeholder involvement. It 
builds on to theories about participatory design and to 
use participatory prototyping as means to build 
infrastructures to secure for future development where 
the project users become the future designers 
themselves. The case study describes a process of 
several transformations, where simple rope-making 
machines play pivot roles in the open-end design 
development process. The machines were initially 
developed to refine the principle of making ropes by 
hand in a more efficient way. But during the process, 
the objects changed role and functions several times. 
They induced the users, which in several cases took 
ownership of the object, and continued the development 
process themselves as designers.  

The paper shows that strategic material based 
prototyping with real objects as the rope-making can be 
very useful in the development process as means to 
create a common understanding to be able to take the 
next step in the process. By having an open-minded and 
an improvised design approach, objects can act as 
mediators and induce others to act where the users get 
engaged as future designers.  

OTHER INSIGHTS 
Changes take time and require trust, loyalty and 
commitment among the stakeholders involved. 
Designers must learn the skill of adaption, and start to 
the themselves as a support-function, not be the ones 
sitting in the driver seat. Strategic thinking with a 
participatory approach should be combined with 
practical knowledge of making to be able to implement 
change for immediate feedback. The practical hands-on 
making demands a complementary virtual project space, 
to be able to continue the relation building activities by 
sharing inspiration and interact even when the 
participants were many separated by distance. 
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ABSTRACT 

This paper investigates how four perspectives from 

Object Theatre can enhance interaction design in the 

early stages of a product design process. We propose 

these perspectives as a playful approach for designers to 

gain embodied understanding and perception of objects 

to enable new design possibilities to emerge. We 

present a study in which the Object Theatre approach is 

applied to redesign socially shared everyday products 

that are located in public places. This project 

demonstrates how Object Theatre offers a broad 

perspective form which to explore and present product 

interactions. In particular, it emphasises the 

understanding of a product by relating and changing 

perspectives, and takes into account context of use and 

diverse social settings. 

INTRODUCTION 
There is a rising interest in applying embodied theatre 
methods and techniques in design processes to improve 
designers’ understanding of the richness of human 
behaviour and knowledge (Klemmer et al. 2006, 
Schleicher et al. 2010, Sirkin & Ju 2014). Klemmer et 
al. (2006) discuss five themes salient for designing and 
evaluating interactive systems: thinking through doing, 
performance, visibility, risk and thick practice. They 
propose that embodiment and physical actions can be a 
faster and more nuanced way of exploring technical 
systems. To become an expert in designing interaction, 
and eventually movement, requires both experiencing 
and doing while designing (Klooster et al. 2007). 

We add to this discussion by presenting a novel concept 
of Object Theatre which shifts the focus from the 
individual use of a product to the role of the product in 
social settings. The playful exploration also provides a 
wide range of ideas for physical interaction with the 
product. We disclose our findings using a case where 
the Object Theatre approach has been applied in a 
design process with a group of IT product design 
graduates.  

THEATRE WITH OBJECTS 
Object Theatre is a part of the Postdramatic form of 
theatre, a theatrical form which does not revolve around 
the text (Lehmann 2006). It can take as a starting point, 
for instance, a sound, theme, experience, or object. It 
may be perceived as a modern form of Puppet Theatre, 
which has long traditions in making physical objects 
come to life (Callesen 2005, Carrignon 2000, Jurkowski 
1998). A puppet may be considered an archetypical way 
of representing human life through a medium, 
independent of material and context of use (Lund 1995).  

In Object Theatre puppeteers or actors use ready made 
objects in storytelling to create a performance 
(Carrignon 2000, Jurkowski 1998). Objects are utilised 
either as they are or by being transformed into fictional 
characters through the manipulation and speech of the 
puppeteer(s) (Lund 1995, Jurkowski 1996, p. 12). 
Objects may even be large-scale constructions, making 
use of steel, cardboard, wood sticks or even robots and 
machines (Lehmann 2006, p. 72). 

A THEATRICAL APPROACH TO 
INTERACTION DESIGN 
In comparison to existing explorative interaction design 
techniques we look upon Object Theatre as a way to 
gain embodied social understanding of a product. 
Different combinations of theatre, including: role-play, 
bodystorming, gaming, improvisation, life action role-
play and scenario based designing, have been applied in 
design education and research with growing interest 
(Sirkin & Ju 2014, Schleicher et al. 2010, Klemmer et 
al. 2006). Role-playing and bodystorming may be 
considered a relevant pathway towards embodied design 
thinking. Designers perceive physical objects by 
interacting with them to gain insights about human 
response (Schleicher et al. 2010, Sirkin & Ju 2014).  

Design approaches typically focus on exploring the 
interaction between a user and the product/user interface 
in a specific context (Preece et al. 2011; Sato & Salvator 
1999, p. 37). We present the Object Theatre approach as 
a way to explore the effect of a particular product for 
social practices. 
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Figure 1. A product surrounded by stakeholders and multiple 
interactions. (Illustration Thomas Nøhr) 

FOUR PERSPECTIVES FROM OBJECT 
THEATRE IN DESIGN  
In this paper we move beyond traditional Puppet 
Theatre toward Postdramatic definitions of theatre by 
reframing Object Theatre in a design context as both 
theatre with objects and theatre around objects. We 
present here four perspectives we have found to be 
particularly useful for interaction design: Object 
Agency, Stakeholder Drama, Spatial Staging, and 
Physical Theatre. These perspectives were established 
within the context of a master degree course, with the 
intention of exploring possibilities of theatre in design 
processes. The aim of the course was to study different 
social interactions with objects and products, exploring 
what kind of design this approach might lead to.  

The graduate students were presented with each 
perspective accompanied by a two-hour workshop, 
thereafter applying each perspective to a product. In 
total the Object Theatre approach was applied to four 
socially shared everyday products located in public 
places: A coffee machine located in a university open 
kitchen; a smart projector system in a classroom; a desk 
lamp in a group work area; and an electronic door sign 
placed outside a classroom.  

Figure 1 and the small icons below present the different 
level that each perspective provides for the product.  

OBJECT AGENCY 
Exploring product agency, 
tellability and narrativity. 
What might observers read 
from an object,observing 
their shape, colour, 
movement and other 
characteristics? Is it possible 
to design certain behaviours and expressions into 
objects?  

This perspective was supported by a workshop utilizing 
objects to create puppet theatre and perform small plays, 
where students related to objects by creating voice, 
movement and the characteristics of an object, such that 
they represented human beings. 

 

STAKEHOLDER DRAMA  
Emphasising the role of 
products in social settings. 
Based on an assumption 
that a single person does 
not use products alone, 
but a social network may 
be influenced by the existence of each product. How are 
relations between people dependent on products? Which 
voices might be involved?  

Social dimensions were explored in a workshop with an 
activity called Stakeholder Drama where students 
mapped and acted out potential relations and opinions of 
different stakeholders to a certain product. 

SPATIAL STAGING 
Considering the space and 
location of a product. 
Exploring the effect of 
environment, physical 
space and precise location 
of a product – on the 
product itself, as well as 
on the environment and context. How does staging of a 
product affect interpretations and convert user 
interaction?  

In a workshop run to explore spatial factors the students 
indicated objects in a studio space and staged them to 
create different spaces, and observe multiple 
interpretations and experiences.   

PHYSICAL THEATRE  
Exploring physical movement to 
create unforeseen bodily 
experiences. Interacting with a 
product without predefined 
assumptions to qualify “proper” use of the product, at 
the same time enabling new meanings to emerge. 
Exploring the types and qualities of movement and 
bodily interaction that shape, weight, colour, material, 
surface or user interface create?  

A workshop was conducted to explore these different 
characteristics of objects. In the workshop students were 
touching, moving and sensing objects in different ways 
to change the perception of an object and create 
surprising user experiences. 

As a final deliverable, the groups presented their design 
concept in the form of postdramatic performance, to 
illustrate how the redesigned product would function 
and the kinds of social interaction it might create. The 
aim of the performance was to engage participants to 
actively experience and interact with the concepts 
Participants were students and research personnel from 
the design department in the university. 
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OUTGOING COFFEE MACHINE 
The case material is derived from a two-week teaching 
exploration with four teams of graduate design students, 
each working with a socially shared everyday product. 
The case study is focused on how one of the teams, 
creates a conceptual redesign of a coffee machine by 
applying the four Object Theatre perspectives. The 
emphasis in their design project was to create a coffee 
machine with socially engaging characteristics. For 
comparison an example from another team working 
with a smart projector system is also included in the 
case study. 

Interim outcomes consisted of short ‘one shot’ videos 
where students were performing puppet plays, and 
acting out with the coffee machine and other objects. 
These videos where approximately 90 seconds long, 
recorded with smart phones to capture findings relevant 
to each perspective. The group also kept rehearsal and 
explorative video material for us to investigate. The 
final deliverable was a live performance where the 
group members acted out the functions and personality 
of a human sized cardboard coffee machine, by 
becoming the soul and engine of the product. The 
performance embodied the findings of the design 
exploration.  

Inspired by A-frames (Clark 2007, p 102) a selection of 
screenshots from the one-shot videos were framed on 
A3 paper one picture for each, accompanied by a 
heading and description. The structure for this selection 
was based on three values thought useful for 
investigating the four perspectives: social settings, 
decontextualizing actions and embodied understanding. 
Next, the picture frames were gathered and compared 
with the final performance of the new design concept of 
the socially engaging coffee machine. Through careful 
analysis we identified actions from the final 
performance that were linked to the A3 frames, from 
each of the four perspectives.  

When comparing the picture frames with the 
performance we found representations of 
decontextualisation, embodiment and social settings. 
This method provided us with interesting links between 
the early exploration videos and the final presentation. 
To verify the findings a co-analysis session was 
conducted where the coffee machine design team made 
sense of small video ‘snippets’ which were isolated 
from the final performance recordings. The ‘snippets’ 
worked as reflection material for the graduate students 
to assis in analysis of the design process. This approach 
enabled us to establish connections between the 
students’ sense-making around how their ideas emerged 
through the exploration of the four Object Theatre 
perspectives. The co-analysis with the graduate students 
was video recorded and transcribed, providing us 
material with which to verify or dismiss first 
assumptions made linking the four phases to the final 
performance. 

DISCUSSION 
This section sums up the design process of the coffee 
machine student team through the four perspectives and 
conduct a small evaluation of each perspective. 

OBJECT AGENCY 
In the early exploration of Object Agency the team 
created a puppet play about a sensitive coffee machine 
that failed to function if the environment seemed too 
hostile. The machine was perceived as purely reactive, 
it’s function being to cease functioning. To challenge 
this view of agency the team created an influential and 
powerful coffee machine that, to some extent, was able 
to dictate to whom and when and which conditions it 
would serve a person coffee. This notion of agency was 
made clear in the final performance when the coffee 
machine demanded users to accomplish tasks, such as 
singing or dancing while music was played, in order to 
receive a coffee.  

STAKEHOLDER DRAMA 
Stakeholder Drama was not present in the final 
performance as a sole event. Rather it was intertwined 
with the three other perspectives. The coffee machine 
team discovered the benefit of this perspective in 
broadening the awareness of social factors around the 
machine. Inspired by the Agency perspective, students 
explored Stakeholder Drama through a different puppet 
play where the coffee machine broke down because the 
stakeholders argued about the use of machine. The 
sensitive machine needed comfort and collaborative 
support from the stakeholders to enable it to function 
again. In the final performance this coffee machine had 
the same ability to affect people's readiness to unite and 
relate to each others. For example, when the coffee 
machine asked the audience to work together to spell 
out words, the group who gave the right answer first 
was rewarded with coffee.  

SPATIAL STAGING  
When analysing the final performance material of the 
coffee machine team, no obvious links were found to 
the Spatial Staging perspective. In a co-analysis session 
the students acknowledged: “the only thing that we 
didn’t do much was the space”. Although the team 
worked hard with this perspective, spatial staging didn’t 
contribute directly to their process. Does this lead us to 
the conclusion that the perspective of Spatial Staging is 
not beneficial as a method? If we broaden the scope by 
observing other graduate student teams, one example 
that contradicts this conclusion. A team exploring an 
outdoor projector system by a small stream began to 
question the physical setting of teacher/students 
interaction in a classroom. Inspired by the boundaries 
along the stream, the team experienced the value of not 
being along side, rather than in opposition to the 
teacher. The findings around Spatial Staging made by 
this team greatly influenced their final design outcome.  
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PHYSICAL THEATRE 
To explore Physical Theatre the coffee machine student 
team acted around their coffee machine, which was 
located in a small open staff kitchen. The team 
improvised actions, individually and as a group, 
inspired by the shape, functionalities and composition of 
the machine. This exploration created an array of 
decontextualized physical interactions with the coffee 
machine, and resulted in the students relabeling the 
attributes of the product in a new way. Importantly, the 
students were able to forget their product’s limitations, 
by treating it as an object. The perspective of Physical 
Theatre created a playful atmosphere where the group 
seemed comfortable exploring many different scenarios 
without questioning the value at an early stage. They 
rather fully engaged in multiple scenarios. In doing so, 
they were able to create, for example, a milking action 
which was utilised in the final performance to get milk 
from the machine. This way of working gave the group 
a deeper understanding of the product’s functions and 
encouraged them to become the machine in the final 
performance. 

ADDITIONAL INSIGHTS 
One unexpected aspect which rose up in the co-analysis 
session was a common understanding of the coffee 
machine becoming an essential team member, whose 
presence was included during discussions. This began 
after the first few sessions where a shoebox represented 
the coffee machine in a puppet play. Graduate students 
working with other objects also referred to the shoebox 
as “your coffee machine”. This may be due to the short 
‘one-shot’ videos that were presented among all of the 
teams. However, it seems obvious that the Object 
Theatre approach created a strong emotional bond to the 
redesigned product. Not to be dismissed is the 
importance of working with video recording as a media 
to share these findings among the different teams. 
Though acting out in front of a camera does not convey 
the internal experience of an actor, it does capture the 
small moments of improvisation and emergence that are 
valuable moments in the design process (Binder 1999). 

CONCLUSION 
From the case study it becomes clear that the Object 
Theatre perspectives are not equally beneficial for every 
project. In the coffee machine case study Spatial 
Staging did not provide a clear link for the team. 
Despite not having a clear outcome in this case, we still 
encourage engaging in all four perspectives. At present 
there is insufficient material to state the specific benefit 
of each perspective, yet in the different projects, 
different benefits were observed. In addition, sometimes 
we only are able to see the value of a perspective in 
retrospect, so eliminating it form the process in advance 
is not advised. This study demonstrates that Object 
Theatre offers an embodied approach applicable to the 
field of interaction design. It is a novel conceptual 
framework where designers and users can experience a 
range of scenarios and perspectives through a product, 

in a playful manner. The approach gives room to 
explore and present. Ideas that may at first seem 
superficial can be comfortably conveyed and their 
validity explored through the framework of Object 
Theatre. We see this as a valuable approach to be 
examined in multiple design contexts to position the 
work in the field of interaction and product design. 
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ABSTRACT 

There are many methods for the evaluation of 

ubiquitous computing (ubicomp) applications. 

These evaluations usually require an autonomous 

system, or use scenarios or storyboards instead. 

We suggest Marionette Prototyping as a technique 

for ubicomp applications that can be used early in 

the design process.  It allows participants to use a 

conceptual ubicomp application in a real-world 

context, followed by an evaluation that covers the 

participants understanding, experience and attitude 

with regard to the application. Marionette 

Prototyping is inspired by puppetry, especially the 

styles where the manipulator is in plain view. It 

combines principles from cardboard prototyping 

and Wizard-of-Oz and uses off-the-shelf tools and 

technology. 

We have used Marionette Prototyping in the 

evaluation of a ubicomp application. This 

evaluation has shown that Marionette Prototyping 

provides input on the understanding, experience 

and attitude of the user with regard to the ubicomp 

application in question. From this first step, we can 

continue to develop this method as a technique for 

early, in context evaluation of ubicomp 

applications. In this, Marionette Prototyping can 

overcome some of the issues with current 

evaluation methods for ubicomp applications  

INTRODUCTION 
In the design of new interactive technologies, there is 
typically a need to test and evaluate the usage and 
interactivity before the computational technology is 
fully functional. In the 80s and 90s several techniques 
were adapted to suit this need. One example is the 
cardboard mock-ups of the cooperative design projects 
(see e.g. Ehn & Kyng, 1991) or paper prototyping (e.g. 
see Snyder, 2003). Another example is the Wizard-of-
Oz technique of the expert systems and natural language 
projects (see e.g. Dahlbäck, Jönsson & Ahrenberg 
1993). Although very unsimilar in purpose as well as 
socio-material configuration, they spanned a design 
space for advanced prototyping in co-design that is still 
developing today. In Iacucci et al.’s classical paper 
(Iacucci et al., 2000), the cardboard mock-ups are 
introduced into a mobile setting, and the meaning of the 
mock-ups appear to be more open than in Ehn & Kyng’s 
version. However, some aspects of this design space are 
still unexplored, and in this paper we will introduce and 
reflect on a technique that tries to target one such 
unexplored area. 

Due to a miniaturisation and decreasing costs, electronic 
components have become a utility. As a result, 
computational power and communication possibilities 
have become commonplace in everyday objects, which 
has led to the emergence and growth of the field of 
ubiquitous computing (ubicomp) (Weiser, 1991). 
Embedding computational and communicational 
elements in objects that previously were dumb allows 
these objects to communicate with personal devices 
such as tablets and smartphones, which creates an 
Internet of Things (IoT). This results in distributed user 
interfaces across multiple platforms. It creates a 
physical-virtual space, which merges physical objects 
and spaces with the virtual (Chung et al., 2004). Given 
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the miniaturisation of computational and 
communicational components, such interfaces also 
become more and more mobile. They are less linked to 
one particular context, but applicable in a variety of 
contexts. 

We believe that only if you can actually use such an 
application and interface, and interact with it in these 
different real-world contexts, you can understand the 
application and evaluate all its aspects. However, 
developing a system that allows this takes time and 
money. Such an investment can be problematic given 
the uncertainty of whether the application will be 
understood and appreciated in the first place. On the 
other hand, evaluation using scenarios and storyboards 
includes a risk that participants misunderstand the 
application or that certain aspects of the application are 
not taken up in the evaluation. 

The research described in this paper focuses on support 
for in context evaluation of ubicomp applications during 
early stages of their design process. More specifically, 
we use the ubicomp application in a way that it 
augments an activity that is familiar to the user. We 
embed the prototype in this way partly to support the 
suggestion that it works autonomously, even though the 
computational technology is not fully functional. 

 

BACKGROUND 
Within the domain of ubicomp applications, various 
studies have been aimed at exploring possibilities for 
such applications (e.g. Iacucci et al., 2000, Iacucci & 
Kuuti, 2002; Consolvo & Walker, 2003). These studies 
are usually aimed at mapping situations and interactions 
that users encounter during the day, which in turn can 
provide inspiration for possible ubicomp applications. 
Furthermore, numerous (software) tools exist to develop 
prototypes for ubicomp applications (see e.g. Tang et al. 
2010).  

When it comes to understanding user experience and 
value of ubicomp applications, there is need for 
evaluation techniques: “Ubicomp researchers are 
beginning to explore evaluation techniques including 
field studies that drive invention, early-stage 
requirements gathering, and prototype iteration” (Carter 
and Mankoff, 2005). This has led to a discussion of a 
variety of methods for the evaluation of ubicomp 
application (e.g. Abowd et al., 2005; Consolvo & 
Walker, 2003; Carter & Mankoff, 2005; Dow et al., 
2005; Reilly et al., 2005; Tang et al., 2010). Compared 
to the explorative studies into possible ubicomp 
applications, evaluative studies have the advantage that 
they do not need to cater for all possible applications, 
situations and interactions. Instead, they can focus on 
the evaluation of one specific application, with a limited 
set of situations of use and interactions. 

On the other hand, there are also challenges in doing 
early stage evaluation of ubicomp applications (Carter 

et al., 2008), partly emanating from how the prototype, 
the prototyping situation, and the prototyping process 
are set up. The first challenge stems from the fact that 
such an evaluation often requires (parts of) the 
technology to ‘work’, in order to be able to properly 
evaluate the application. Besides, context seems to be 
important for ubicomp applications and since their 
mobility allows these applications to be used in different 
contexts, it is worth “to determine the contextual 
attributes for each application specifically” (Oulasvirta 
et al., 2003). Previous research on evaluation of mobile 
phone applications has shown that evaluation in context 
leads to identification of other issues than laboratory 
studies produce (e.g. Nielsen et al., 2006; de Sá & 
Carriço, 2008; Duh et al., 2006). This suggests that 
evaluating ubicomp applications in the real world is 
valuable and important, although this only applies if the 
evaluation takes place in a realistic context. If a 
laboratory test is replicated in the field, it is less realistic 
(Nielsen et al., 2006) and will thus not provide the 
added value of evaluation in context. 

The in-context evaluation of prototypes that embody 
some functionality has proven to be a challenge for 
ubicomp applications. Carter and Mankoff (2005) 
showed that performing such an evaluation by 
deploying a more-or-less autonomous system over a 
longer time allows gathering information about a variety 
of usage situations. Yet, this comes at the cost of 
challenges with stability of the prototype and (software) 
updates, increasing the efforts of developing the 
prototype (Carter and Mankoff, 2005). 

By applying the Wizard-of-Oz methodology in a way 
that the wizard has different roles in different stages of 
the design process, Dow et al. (2005) presented a 
possible solution to overcome this problem. However, 
their relatively strict application of the Wizard-of-Oz 
principles means that the wizard cannot see what 
participants do. Since the application in question was an 
audioguide, the location of participants was most 
important, which could be gathered remotely, using the 
participant’s GPS locations.  

In ubicomp applications where users interact with 
ubicomp objects, on the other hand, it might be 
interesting—if not necessary—to see what participants 
do. In the evaluation of Rendezvous, an application that 
helps two persons to find a meetup location in a 
crowded area, Reilly et al. (2005) used a setup where a 
researcher would follow a participant during the 
evaluation. This allowed the researcher to observe what 
a participant was doing (and remotely manipulate the 
information on the participant’s device). They used 
bluetooth technology for the remote manipulation. This  
required the researcher/wizard to be relatively close to 
the participant in order to make these remote 
manipulations, because the range for a bluetooth signal 
is limited. A downside of this approach is that it the 
manipulations can become obtrusive. 
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In this paper, we add to the discussion on evaluation 
methods for ubicomp application methods by presenting 
Marionette Prototyping. This prototyping method can be 
used to evaluate ubicomp technology and applications 
in context, in early stages of the design process. 
Marionette Prototyping is developed to allow gathering 
feedback regarding three aspects of these applications: 
understanding, experience and attitude, each of which 
we will explain in more detail below. 

Firstly, the application should be understandable, so that 
people know how to use it. They need to understand 
what the possibilities and limitations of the applications 
are and how they can interact with it. This aspect of an 
evaluation focuses on the rational elements of the 
interaction with an application. 

Secondly, users will have a certain experience during 
interactions with the application. This aspect of an 
evaluation focuses on the emotional element of the 
interaction that the user has with the application. 

Finally, one wants to capture the attitude that people 
have towards the application and their intention to use 
it. This aspect of an evaluation takes into account how 
the current design of the application influences their 
intention for use. In order to allow in context testing of 
ubicomp applications where users interact with ubicomp 
objects, we have included a technical setup in 
Marionette Prototyping that overcomes some of the 
issues described above.  

MARIONETTE PROTOTYPING 
Marionette Prototyping is meant to be used when 
prototyping is done for evaluation in use scenarios 
where the user is mobile and moves through contexts, in 
multiple device conceptual development, or where it is 
not feasible or desirable to instrument all devices with 
computational abilities. 

 

SOME BACKGROUND ON THE MARIONETTE 

A marionette is a puppet that is used in, for instance, 
marionette theatre. It is controlled by strings or wires by 
a marionettist, which sometimes is called a puppeteer or 
a manipulator. Operas and other dramas have been 
commonly performed with marionettes, often called 
marionette theatre. In Europe a common version of 
marionette theatre is where the puppeteer is hidden from 
the view of the audience. In contemporary drama, 
marionette styles where the puppeteer is seen by the 
audience have been used. In, for example, the musical 
”War horse”, the life size horses are marionettes, with 
their puppeteer on stage, where they act together with 
ordinary actors. These ordinary actors have two roles: 
their own role (as e.g. soldier, farmer) and a role of 
puppeteer, manipulating (parts of) the horse. 

In other marionette theatre styles, such as the Japanese 
Bunraku, or the Burmese Yoke thé, the puppeteers are 
visible to the audience. In Bunraku, for example, most 

of the marionettes have three puppeteers controlling 
them, often dressed in black dresses but in full view. 

 

THE TECHNICAL SETUP 

Imagine a multi-device interaction context, where the 
future solution would involve direct wireless contact 
between a user-device and one or more ubicomp objects    
(Figure 1). The interaction might be active in the sense 
that the user scans an RFID tag in the ubicomp object 
with the user device, or passive, in the sense that an 
action of the user with the ubicomp object is 
communicated to the user-device (e.g. a swing with a 
golf club). Marionette Prototyping can be used if the 
object would be difficult to instrument with necessary 

  

 

computational technology today. Then, the 
communication between ubicomp object and user- 
device—which would happen as a result of the user- 
object interaction—would be faked by a researcher in 
the Marionette Prototyping setup. That is, the interactive 
experience is supported by a researcher manipulating 
the user-device in correlation to the user’s interaction 
with the ubicomp object (Figure 2). This 
communication would take place using a wifi-
connection, allowing the researcher/manipulator to be 
far from the participant, helping to make the 
manipulations non-obtrusive for the participant. 

 

Figure 1. Imagined wireless interaction with a ubicomp object. The 
object sends information directly to the user’s device. 

 

Figure 2. Marionette setup of the ubicomp interaction. For the user, 
the information seems to be coming from the object, whereas in 
reality, the researcher sends this information to the user’s device. 

Thus, in the Marionette Prototyping method we create a 
situation that is similar to marionette theatre, where 
manipulator and spectator are in the same room and 
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visible for each other. In Marionette Prototyping, we 
will not hide manipulators physically, but we will 
conceal them by giving this manipulator another another 
role in the eye of the participants test. In other words, 
the manipulator is hidden by role. Furthermore, 
Marionette Prototyping includes some device being 
manipulated (the user device), and a set where the 
drama is taking place (the ubicomp object(s), the use-
contexts and other objects). In both cases, there is a 
performative situation, which is fictional. In marionette 
theatre, the story is fictional, whereas in Marionette 
Prototyping, the interaction is fictional. This interaction 
develops as the researcher manipulates the user device, 
like the the story in marionette theatre develops as the 
puppeteer manipulates the puppets. 

Marionette Prototyping is different from some forms of 
marionette theatre in the sense that the user is not just a 
spectator, but an actor that can influence the 
performance. It is thus similar to Theatre of the 
Oppressed (Boal, 1979) and the related concept of 
hidden theatre. In hidden theatre, the performance is 
staged, but the actors aim to hide this fact, which leads 
spectators to believe that the performance is unstaged. 

In many imagined ubicomp applications it is common 
that the user interacts through the user-device with 
many different ubicomp objects and while moving in 
and through contexts. The specific user actions and 
interactive behaviour is adapted to the conditions of a 
situation, based on the context (e.g. a crowded space)  
as well as conditions at a micro or local level (e.g. 
changing body-position as a consequence of glare). To 
be able to correctly manipulate the user-device, this 
would require the manipulator to be present where the 
interaction happens. This is especially true if there are 
several different ways to interact with the ubicomp  
object, such as swiping, scanning, bumping. 

 

THE PROTOTYPING PROCESS 
The technical solutions to the issues of instrumenting 
objects and manipulating user devices discussed above 
allow us to do in-context prototyping of ubicomp 
applications. This allows to take into account context 
factors and the influence of the presence of other people 
into account in the evaluation. To evaluate the prototype 
we used a process that consists of three stages. 

Firstly, a service walkthrough (see e.g. Blomkvist,  
Åberg and Holmlid, 2012) in the actual context, where 
twelve participants (5 male and 7 female, aged 31-49) 
could experience what it would be like to interact with 
the ubicomp object and with a mobile device in the real 
context for the application. The effects of these 
interactions were simulated using the Marionette 
Prototyping method. The aim with this was twofold: to 
understand the experience of using the application, and 
to uncover issues of using the Marionette Prototyping 
method. Participants were told that the researcher that 
would follow them during the walkthrough did so to 

take notes on the use of the application. In reality, this 
researcher also had the role of manipulator. This second 
role was not revealed to the participant. In other words, 
the manipulator was hidden by role to the participants. 
The researcher/manipulator carried a mobile device and 
a notebook (Figure 3) as support in his two roles. 
During the walkthrough, participants were able to 
interact with the ubicomp application under evaluation, 
in the real context of use. This application would be 
used in a public place and would involve a similar 
interaction with each of the ubicomp objects. Yet, these 
objects will be situated in slightly different 
circumstances (e.g. they could be placed on a high or 
low position and could be attached to different surfaces) 
and in different places within this public place. This 
could have an influence on the participant’s 
understanding, experience and attitude with regard to 
the ubicomp application. The ubicomp objects that were 
deployed for the walkthrough did not have the required 
computational functionality yet (this was mimicked by 
the manipulator instead). The graphical appearance of 
the ubicomp objects resembled the appearance of their 
non-ubicomp counterparts in the test location. Besides, 
the ubicomp objects were spread across the test location 
and placed alongside their non-ubicomp cousins. 

Secondly, after the walkthrough, a questionnaire was 
distributed to evaluate the user’s experience, 
understanding and attitude with regard to the ubicomp 
application. This questionnaire focused on the 
participant’s perception of the application in terms of 
added values, expected problems, and conditions that 
would influence their adoption of the application if it 
became available. 

Finally, an interview was conducted with the 
participant, where positive and negative experiences for 
each individual interaction with the ubicomp application 
during the service walkthrough was evaluated. This was 
done using a set of storyboard cards depicting the 
different steps and interactions the user had been doing. 
This evaluation consists of positive and negative aspects 
to the experience. 

Figure 3. The setup for the researcher following along on the walkthrough. 
The tablet on the left, for manipulating the user-device in the 
manipulator role, and the notepad on the right, for taking notes in the 
researcher role. 

465



 

Participatory Innovation Conference 2015, The Hague, The Netherlands    http://sites.thehagueuniversity.com/pinc2015/home 5 

DISCUSSION 
Marionette Prototyping is inspired by both Wizard-of-
Oz and cardboard computing. When using this 
prototyping method for the evaluation of the user’s 
understanding, experience and attitude with regard to a 
ubicomp applications, we have observed the following 
things. 

FUNCTIONAL ENGAGEMENT HIDES THE WIZARD 

Marionette Prototyping is similar to Wizard-of-Oz in 
the sense that a part of the computational functionality 
of the ubicomp application is not developed to the level 
where it functions autonomously. Instead, a manipulator 
controls the feedback related to interactions that a 
participant has with the ubicomp object. In contrast to 
traditional Wizard-of-Oz, this manipulator is present in 
the same room as the participant. However, similar to 
the Wizard-of-Oz method, users are not aware of the 
presence of the wizard, albeit for a different reason. In 
Wizard-of-Oz, the wizard is physically hidden. In 
Marionette Prototyping, the manipulator is hidden by 
role because the manipulator is introduced to the 
participant as observer. Additionally, the manipulator is 
not in the line of sight of a participant. Furthermore, the 
wizard is concealed by the fact that the user is engaged 
elsewhere, drawing his or her attention away from he 
manipulator. This is comparable to some forms of 
marionette theatre (like Burmese Yoke thé or Japanese 
Bunraku), where the puppeteer is also present and 
visible to the audience, but occluded through emotional 
engagement of the audience in the story that is enacted. 
A skilful puppeteer can create an experience that is so 
immersive and engaging that the audience forgets that 
they look at a performance where the actors are in fact 
dolls that are manipulated by a puppeteer. 

In Marionette Prototyping, we do not have the elements 
of empathy with the character(s) nor storytelling 
techniques that help create this occlusion through 
emotional engagement of the audience. Instead, we can 
only achieve occlusion through the position of the 
manipulator (outside the direct line of sight of the 
participant), hiding the manipulator behind the role of 
observer to the participants and through the participant’s 
functional engagement in the task at hand. 

 

HIGH FIDELITY LOOK AND FEEL 

The Marionette Prototyping method also shows 
similarities with cardboard mock-ups or paper 
prototyping in the sense that the interface of the 
ubicomp objects are not yet in the final stage of the 
design. They are not yet functional so only the 
appearance of the interface is representative for the 
design that is evaluated. In contrast to cardboard mock-
ups and paper prototyping the appearance of the 
ubicomp objects were of the same standard as their non-
ubicomp cousins. In addition, the feedback that users 
will receive, appears to be coming from an underlying, 
autonomous system, unlike in paper or cardboard 

prototyping, where feedback is clearly managed by a 
human computer (Snyder, 2003). Besides, the fact that 
the evaluation of the ubicomp application is embedded 
in a realistic activity and tested in the real context helps 
to make it more believable. 

 

THE WIZARD WAS NOT SPOTTED 

Despite the differences of Marionette Prototyping in 
relation to both Wizard-of-Oz and cardboard 
prototyping, we have not experienced that participants 
were influenced by these differences. Only one of the 
participants noticed that the application was not 
functioning autonomously. Furthermore, we have 
successfully collected the information regarding 
understanding, experience and attitude that we hoped to 
gather using the technique. This suggests that 
Marionette Prototyping can be used as prototyping tool 
for the evaluation of ubicomp applications during early 
stages of the design process. It fills a gap between 
evaluation of ubicomp applications using storyboard 
and scenarios on the one hand and the deployment of a 
more or less autonomous system on the other hand. As 
such, it does allow users to experience and interact with 
the application, without requiring the resources to 
develop an autonomously functioning prototype. An 
additional advantage of Marionette Prototyping is that it 
makes it possible to use tools and technologies that are 
already available today, such as smartphones, tablets 
and wireless internet. This also lowers the time and 
costs for developing prototypes of ubicomp 
applications. 

 

CHALLENGES AND POTENTIAL SHORTCOMINGS 

When designing the first Marionette Prototyping test, 
we noticed that the possibility to use existing tools and 
technology is not a guarantee for a smooth and easy 
design experience. For instance, even though wifi is 
commonly available these days, other aspects—such as 
security—may form an obstacle for using this 
technology. Furthermore, we focused first and foremost 
on making sure that it was technically possible to 
manipulate the app on the participant’s smartphone  
using the app on the tablet. As a result, we could not put 
much time and thought in the design of the user 
interface of the smartphone app, which therefore ended 
up being relatively basic and stripped down. Even 
though we have no reason to suspect that this influenced 
the participant’s evaluation of the ubicomp application 
as a whole, it would be interesting to explore the effects 
of different levels of detail in the design of the 
smartphone app on the participant’s understanding, 
experience and attitude with regard to the ubicomp 
application. 
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FURTHER DEVELOPMENT 

An aspect that we believe is interesting for future 
development for Marionette Prototyping concerns data 
collection. Currently, the technique relies completely on 
the researcher for both manipulation of the technology 
and data collection. Being engaged in these two tasks at 
the same time could for instance lead to an incomplete 
experience (the researcher could fail to observe certain 
actions that should have triggered feedback) or 
omissions in the data collections (the researcher does  
not notice reactions from the participant because (s)he is 
engaged in the manipulator task). On the other hand, it 
has been argued that using video to observe and record 
the user’s actions also influenced their experience (e.g. 
Isomursu et al., 2004). 

Furthermore, the software tools that are used in 
Marionette do not allow to make adjustments on the fly, 
such as Memento (Carter et al., 2007) allows for 
prototypes or applications that only run on a 
smartphone. Being able to make small adjustments 
between tests would make it possible to correct simple 
issues that (re)occur during each test (as Snyder (2003) 
suggests for paper prototyping). 

 

MARIONETTE PARTICIPATORY INNOVATION 

Marionette Prototyping, in the form it has been 
presented here, is limited in its participatory stance. 
However, as we succeeded with a visible manipulator, 
we may now start to experiment with the actions of the 
manipulator, and the involvement of the prototyping 
participants in the development of prototypes. 

For example, with the above mentioned possibilities to 
make adjustments, it would be possible to provide 
additional opportunities for participatory design of 
ubicomp applications. Instead of simply evaluating 
applications, it would become possible to iterate and 
improve the design together with the participants, to 
develop “prototype-driven specifications” (Bogers and 
Horst, 2014) for the ubicomp application. This would 
make Marionette Prototyping not just a method for 
evaluating ubicomp applications, but also for co-
creating new or alternative versions of such 
applications. One interesting variant would be to do the 
kind of stop-motion iterations that are suggested by 
Blomkvist & Arvola (2014). Another would be to 
facilitate multi-stakeholder collaborative prototyping 
(Terweisch and Loch, 2004; Bogers and Horst, 2014) 

In addition, there is a space for exploration regarding 
how actively the manipulator interacts with the 
participants, and the content of these interactions. We 
are interested to learn what actions of the manipulator 
do not create (unwanted) breakdowns in the participants 
engagement and which amount of participation in 
changing and building the application will still keep the 
participant within a suspension of disbelief. 
Investigating this would rely on the assumption that the 

innovation process builds on contextual engagement, as 
well as dramaturgical techniques. 

 

CONCLUSION 
In this paper we have presented Marionette Prototyping 
as a method for prototyping ubicomp applications in 
context, during early stages of a design process. This 
method is aimed at gathering feedback on the user’s 
understanding, experience and attitude with regard to 
the application. Data on these aspects is gathered 
through a combination of a service walkthrough 
followed by a questionnaire and an interview. 

Marionette Prototyping overcomes some of the 
technical issues regarding evaluating ubicomp 
applications early in the development process by taking 
inspiration from Wizard-of-Oz methodology and 
cardboard prototypes. The Marionette Prototyping 
method is different because the wizard is not physically 
hidden from view. Instead, the wizard is hidden by role, 
because the manipulator is introduced only as observer 
to the participants. In addition, it uses functional 
engagement to direct attention towards the goal of using 
the application. The appearance of the prototypes used 
in Marionette Prototyping also has a higher fidelity than 
the appearance of cardboard prototypes. 

A first application of the methodology has provided the 
desired insights regarding the user’s understanding of, 
experience with and attitude towards the ubicomp 
application. It has also shown that the puppeteering 
setup and the (hidden) double role of the wizard helped 
to convince users that they were interacting with an 
autonomous application. 

We intend to continue exploring the possibilities and 
limitations of Marionette Prototyping and further 
improve the shortcomings that were discovered during 
the initial use of the method. 
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ABSTRACT 

This paper describes the participatory process 

involved in designing a bespoke, tangible, digital 

memorial – Story Shell - with a bereaved parent. 

We drew on an emergent framework for digital 

memorials in considering who should author and 

experience the memorial, what content should be 

included, what form the memorial should take, and 

what message it was intended to convey. A key 

finding was that the participatory design process 

itself served as a memorial, by presenting 

opportunities for the participant to share detailed 

memories of their loved one. Reflections on the 

process deliver insights for makers and analysts on 

how to work in sensitive design spaces, where 

there is a need to consider not only an object’s 

form but also its situation within a delicate social 

context.  

INTRODUCTION 
Memorials serve to create a real or conceptual space in 
remembrance of a person, event or place. They are 
ubiquitous across human society, bound up with cultural 
modes of practice that inform their design and the ways 
in which individuals engage with them (Moncur, W. & 
Kirk 2014). Beyond cultural modes of practice, 
individual responses to the experience of bereavement 
also have an important effect (Walter et al. 2012). 

Whilst some use memorialisation to help them to leave 
the dead behind, others seek to sustain a continuing 
bond with the dead through memorialisation 
(Woodthorpe, K. 2011). 

The creation of memorials with a digital component is a 
comparatively new socio-digital phenomenon, offering 
rich opportunities at diverse scales: from intimate, 
tangible family memorials embedded with ritual 
qualities (Uriu & Okude 2010) to virtual memorials to 
lives lost in events of international significance such as 
9/11 (Foot et al. 2005). This phenomenon is part of a 
larger social shift, as our lives increasingly incorporate a 
digital dimension (Castells 2011). Reflecting this social 
phenomenon, there is a growing body of work within 
the Human-Computer Interaction (HCI) and Computer 
Supported Cooperative Working (CSCW) communities 
that centres on End of Life (EoL) as a specific event in 
the lifespan worthy of dedicated focus (Massimi et al. 
2012). We contribute to this growing body of work 
through empirical inquiry into just how to design a 
memorial with a digital component.  

In the study described herein, we sought to design a 
bespoke, tangible, digital memorial - Story Shell - with 
the participation of a bereaved individual. In doing so, 
we tested out a proposed emergent framework for 
digital memorials (Moncur, W. & Kirk 2014). Reporting 
on the study, we first situate it in the context of previous 
relevant work, and then describe the process and steps 
involved in designing Story Shell, and its deployment in 
the participant’s home. We close by foregrounding the 
contributions that this paper makes to HCI and 
participatory design, firstly in delivering insights for 
other makers and analysts in how to go about working 
in sensitive design spaces, and second, by highlighting 
an unexpected yet positive outcome of the study.  

BACKGROUND 
The creation of the bespoke digital memorial drew upon 
literature surrounding bereavement, memorials, 
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remembering practices, and the use of “research through 
design” as a process. 

Recent work on bereavement in a digital context 
acknowledges that grief cannot be ‘solved’ by the 
development of technology (Massimi & Baecker 2011). 
However, with thoughtful design, technology may 
support an ongoing (if asymmetric) relationship 
whereby the bereaved continues their relationship with a 
deceased loved one.  This support can go far beyond the 
creation of memorial websites, for example 
encompassing hybrid digital-physical objects that 
contain the personal data of the deceased such as 
Gauler’s „Digital Remains“ (Gauler 2006), and new 
socio-digital practices such as Second Life memorial 
rituals (Haverinen 2014).  

The use of personal data in the context of 
memorialisation calls for a process of curation and re-
situating. Devices such as smart phones may well hold 
an enormous selection of digital artfefacts, yet lack 
clues as to which artefacts conjure significant memories 
(Golsteijn et al. 2012). Interactive systems do not 
routinely support Sellen and Whittaker’s „5 Rs“ of 
remembering: recollecting, reminiscing, retrieving, 
reflecting and remembering intentions (Sellen & 
Whittaker 2010).  This makes the curation of precious 
memories a time-consuming process. Further, the 
affective nature of a memorial calls for the creation of 
an object or experience that is cherishable, distinct from 
prosaic options for data storage and interaction.  

Past examples of memorials that have re-appropriated 
digital artefacts in a bespoke form include Thanato 
Fenestra (Uriu & Okude 2010), a physical altar that 
created a meditative atmosphere by displaying digital 
content flickering to the light of a real candle, and 
Spomenik, which layers audio narrative and geolocation 
data over a real physical space delivering a memorial 
experience via  a mobile phone (Kirk et al. 2010). 
Beyond memorials, other hybrid digital-physical objects 
designed to support human memory include Cueb 
(Golsteijn & van den Hoven 2013), which promotes 
cross-generational storytelling through the display of a 
curated set of digital photos across two interactive 
cubes,  and Photobox (Odom et al. 2012), a device that 
prints photos at random from a user's Flickr account to 
encourage serendipitous re-experiencing of memories 
through digital materials.  These examples share an 
overarching approach of research through design, 
whereby research uses design action as a tool or a 
method of inquiry (Golsteijn et al. n.d.).  

In contrast, Moncur and Kirk proposed a theoretical 
framework for the design of digital memorials (“the 
Framework”) (Moncur, W. & Kirk 2014), that contains 
four central dimensions: actors, input, form and 
message. Actors can be divided into authors, who curate 
and narrate the content, and audience, who experience 
the memorial. Individuals, groups and institutions may 
author memorials, whilst an audience may be public, 
private or a mixture of both. The memorial's input is its 

subject (a person, a place or an event) and content 
(material or digital possessions, as well as testimonials 
provided by the living). The form can be virtual, 
physical or hybrid. It can have concrete (visible) 
aspects, even performative ones that can be experienced 
through rituals, gestures, action and the spoken word. 
These dimensions combine to convey the memorial's 
message, ranged along dimensions of cultural to 
personal, sacred to secular. 

PROCESS OVERVIEW 
In this study, we took a Research through Design 
approach to testing out the ideas in the Framework. The 
Ethics Committee at the University of Dundee gave 
approval for the study. The main pre-defined phases in 
the study, summarised in Table 1, were: (0) Study setup 
and participant recruitment, (1) understanding the 
participant’s requirements, (2) idea generation, (3) 
creating and (4) deploying a working prototype. The 
research team had skills in design, socio-digital 
interaction and psychology.   

We chose to work with a single participant to create a 
truly bespoke memorial, designed in response to an 
individual experience of loss. Participant recruitment 
was carried out via flyers at a public conference on 
death and bereavement, and through personal contacts. 
We sought a single participant to work with, who had 
lost a loved one in the last 5 years, who was open to 
working with us in creating a prototype digital memorial 
for them, and whose loved one had left behind a range 
of personal digital data that was still accessible and 
could be used in the memorial. Involvement of a single 
participant had advantages and disadvantages: the 
memorial could be truly bespoke, but we were 
conscious of high risks from participant attrition. We 
were fortunate to recruit a mother, Mayra, through 
personal contacts. Her teenage son Andrew had passed 
away unexpectedly five years ago.  

We adopted a deeply participatory approach, working 
closely with Mayra. Interactions with Mayra throughout 
the study were recorded and transcribed, then analysed 
using a thematic analysis approach (Braun & Clarke 
2006). Throughout the process, we were mindful of both 
the participant’s and the researchers’ wellbeing. We 
checked with Mayra after each interview that she was 
comfortable with the participatory process, and still 
willing to contribute. The researchers who carried out 
the fieldwork also debriefed and reflected together on 
the experience of conducting this highly affecting 
fieldwork, taking time to acknowledge their own 
emotions. This was important both for their wellbeing, 
and to ensure validity in the research (Moncur 2013).  

PHASE 1: UNDERSTANDING THE 
PARTICIPANT’S REQUIREMENTS 
In our initial meeting with Mayra, we established that 
she fitted the inclusion criteria for the study, and was 
willing to engage actively in the research process. 
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Separately, we also searched online for her son's name 
(both a general search and combined with the names of 
local newspapers) in order to establish how much of the 
online content about him was easily accessible. We then 
carried out two semi-structured interviews at Mayra’s 
home (where Andrew had grown up), and at places that 
were significant to Andrew. The interviews included a 
social element, with Mayra making us very welcome in 
her home and offering us food and drink. The questions 
used in the interviews were grounded in the Framework 
(Moncur, W. & Kirk 2014), and covered the following 
topics:  

• Who are the actors involved in the memorial? – 
who will have a voice in creating it, who will 
experience the memorial?  

• What are the inputs? – who is the subject of the 
memorial, what were the circumstances around 
their death, what materials do the authors want to 
include in the memorial? 

• What form should the memorial take – should it be 
digital or hybrid? Should it be static or change over 
time? Where would it be kept? 

• What message should the memorial convey? – 
should it be cultural or personal, sacred/ secular? 

In support of these central questions, we also gathered 
information about: 

• The activities that Mayra undertook in 
remembering Andrew, their frequency, and how 
these had changed over time. 

• How (if at all) digital content currently supported 
Mayra in remembering Andrew. 

• Events and objects that cued her memories of 
Andrew. 

Over the course of the interviews, questions progressed 
from high-level contextual ones to specific design-
focussed ones.  

HOME INTERVIEWS  
The first interview was carried out in Mayra’s home, 
and lasted three hours. During the interview, we began 
to address the questions identified above. At our 
request, Mayra showed us Andrew’s Facebook content, 
and told us what the photos posted there meant for her. 
His Facebook profile was still active, and contained 
material that he had published before his death, as well 
as posts made subsequently by his friends in response to 
his death. Andrew’s Facebook page was open to friends 
only, but Mayra knew the password and entrusted us 
with it, so that we were able to look at the content in 
more detail later. Mayra then showed us physical 
artefacts that she kept in her home relating to Andrew. 
A selected group of photos and medals were displayed 
on dedicated shelves on a small storage unit in a corner 
of the living room. Other artefacts were stored around 
the house in boxes: photos, books, music, DVDs, 

drawings, clothes, paint and brushes, a fitness training 
diary, and toys. The artefacts served as cues, prompting 
Mayra to tell us vivid anecdotes about Andrew that gave 
us wonderful insights into his personality and interests. 
With Mayra’s permission, we took photos of these 
artefacts. 

The artefacts and stories provided a rich source of 
inspiration, surfacing motifs and symbols that we 
subsequently used in a set of  “mood boards”, and 
ultimately in the memorial. The mood boards, which 
were used in the second interview, contained collections 
of images reflecting aspects of Andrew’s experiences, 
interests and personality. One was more biographic and 
included aspects of his childhood and adolescence, one 
fitted his current self-representation on his Facebook 
profile, and one contained themes that Mayra had 
emphasised during the interview.  

The second interview, conducted two weeks later, lasted 
four hours. Visiting Mayra’s home, we first got 
feedback from her on the mood boards, on which subset 
of colours she preferred, and on our interpretation of the 
aspects of Andrew’s character that the memorial should 
focus on. Andrew’s surviving sibling was at home, and 
also contributed informally to this feedback. Mayra also 
brought out a wide range of physical artefacts that she 
had kept because of their association with Andrew, and 
told us many stories linked to them. At Mayra’s 
suggestion, we then went with her to locations that had 
significance for Andrew: the site of the youth 
organisation that he belonged to, his favourite place in 
the nearby mountains, and his school - where we met 
his teachers. We audio recorded the parts of the 
interview carried out in the home, in transit, and in the 
countryside. We did not audio-record in the school, as 
we did not have ethical approval to interview the 
teachers.  

At the end of the interview, we asked Mayra to prepare 
for our next interaction, in Interview 3. She had told us 
that she found it difficult to think about what she wanted 
to include in the memorial, finding the task too abstract. 
To make this task concrete and bounded, we asked her 
to select a subset of materials that she would like us to 
use as inputs to the memorial: ten physical artefacts, ten 
digital, and five locations. We emphasised that we were 
simply looking for inspiration at this stage. 

REFLECTIONS ON PHASE 1 
Our focus in Phase 1 was to gather information that 
would help us in identifying the actors, inputs, form and 
message for the memorial. This was a delicate and time-
consuming process. It was essential to build a good 
relationship with Mayra, as we were asking her to share 
very personal thoughts and feelings. Talking about this 
young man, his untimely and unexpected death, and the 
vivid life that he had lived was (understandably) 
emotional. Both Mayra and the researchers laughed and 
cried during the interviews: this natural emotional 
engagement was integral for us in the research 
experience (Moncur 2013). We were incredibly 
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fortunate in having Mayra as our participant: she shared 
deep insights into the life of her son, her experience of 
bereavement, and her intrinsically constructive approach 
to her loss. 

There were three important aspects to the interviews: 
the information provided verbally by Mayra, the 
artefacts that she showed us, and the contextual 
understanding acquired through visiting places that were 
significant to Andrew. Of necessity, the interviews had 
an exploratory quality. We did not know what to expect, 
nor what we would design. Nor did we give Mayra 
examples of previous digital memorials as a starting 
point, as this could have affected what information she 
chose to give us. Mayra later reflected that she had 
wanted more guidance on what to talk about, yet she 
also identified that she had found the opportunity to talk 
freely about Andrew the most valuable part of the 
experience, calling it  “therapeutic” and “liberating”. 
Both the artefacts and the visits to places served as 
important memory cues (van den Hoven & Eggen 2014) 
for Mayra, surfacing memories and stories connected to 
Andrew’s life. Over the course of the interviews, it 
became apparent that Mayra took delight in discovering 
stories about Andrew that were new to her – this was 
particularly evident at the school, where his teachers 
shared their own memories and stories of him, and when 
talking with Mayra about content of Andrew' Facebook 
pages. Conversely, she was sensitive to memories of 
Andrew fading in the local community, as his peers at 
school grew up and moved away. 

We were careful to adhere to the ethical approval 
granted throughout the study, which allowed us to work 
with participants aged 18 or over who had been 
bereaved. We made a pragmatic (and polite) decision to 
speak to Andrew’s teachers and brother, using the 
information that they gave us as background material 
for our own understanding, but we did not record or 
report on these interactions as part of the study. This 
was particularly important with Andrew’s brother, as he 
had not offered to participate in the study even though 
his mother was very involved and we encountered him 
at his home. The need to make situational decisions on 
how to adhere to ethical approval conditions, whilst not 
rejecting freely given offers of information, is a 
balancing act (Munteanu et al. Forthcoming). 

By carrying out Phase 1, we began to develop the 
dimensions of the Framework. The author of the 
memorial was, of course, Mayra – working with the 
researchers. The inputs to the memorial were the subject 
– Andrew, and his personality and experiences. At this 
stage, we were still uncertain what material or digital 
possessions to incorporate, but it was clear that stories 
about Andrew were of central importance. As Mayra 
was a very tactile person – we were always welcomed to 
her home with hugs – we took a design decision that the 
memorial should take a hybrid form that was pleasant to 
touch or hold, rather than a solely digital one. Further, 
formal and informal rituals were important to Mayra. 
Her cultural background meant that she undertook 

annual rituals of remembrance that focussed on 
celebrating rather than mourning the dead. She also had 
times of reflection throughout the year when she 
remembered Andrew – for example, visiting his grave, 
going for walks to his favourite places, watching one of 
his favourite films. The message was undecided at this 
point. 

PHASE 2: IDEA GENERATION 

IDEA GENERATION PROCESS 
During Phase 2, we reviewed our field notes and 
interview data, and distilled out a list of five possible 
design goals for the memorial:  

1. Create a sense of Andrew's presence in a place/ 
object. 

2. Highlight particular aspects of Andrew's life and 
personality - perhaps rediscovering things that were lost 
in the collection of his possessions. 

3. Show Andrew's impact on the lives of others 
(preserve his legacy, how he inspired his peers) 

4. Create opportunities to talk about Andrew with 
others.  

5. Simplified access to Andrew's physical and digital 
artefacts as cues to re-tell the story of his life.  

Mayra selected the goals that she liked best - creating 
presence (1) and simplified access (5) - over a period of 
a week, in discussion with Andrew’s brother. Beyond 
these chosen goals, the idea generation phase was 
heavily influenced by the importance that Mayra 
attached to stories about Andrew. Her desire to re-
experience stories based on memory cues became a 
central concept, in combination with her desire for 
Andrew to be remembered.  

We oriented to these goals and concepts in a series of 
brainstorming sessions that used the outputs of Phase 1 
as input: interview data, photos of artefacts we took 
throughout phase 1, our analysis of Andrew’s digital 
content and Mayra’s feedback on our mood boards from 
interview 2. We transferred key points to post-it notes, 
and moved them around our chosen keywords of 
presence, aura and simplified access, generating 
concrete ideas of how to realize the selected goals and 
concepts. During this process, we drew on MacIntyre et 
al’s definition of presence in a digital context as the 
mental state of the user in response to being immersed 
in a virtual application, and of aura as the personal and 
cultural significance of places and objects (MacIntyre et 
al. 2004). We came up with three initial paper-based 
design sketches. We showed the sketches to Mayra in 
Interview 3, talked her through their concepts, and got 
feedback on what she considered suitable/ impractical 
for her current rituals, appropriate for remembering 
Andrew, and that she felt could provide her with a 
positive experience. During Interview 3, we also asked 
Mayra what artefacts she had chosen, based on our 
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request at the end of Interview 2 to select 25 possible 
artefacts and locations to serve as inspiration.  

FINALISED CONCEPT 
The finalised concept for the bespoke digital memorial 
emerged out of Phase 2. We describe it in Figure 1. 

The memorial’s audience is Mayra. She would also like 
her surviving son to use it, to help him remember stories 
about Andrew. The inputs are stories about Andrew, 
triggered by memory cues in the form of original digital 
photos and digital photos of physical artefacts curated by 
Mayra. These stories will be gathered from invited family 
and friends.  Displayed in Mayra’s home on the display 
unit reserved for Andrew’s things, the memorial has a 
hybrid form, embedding digital audio recordings in a 
simple, shell-like white sphere that is pleasing to hold – 
reflecting Mayra’s tactile nature. It is activated to tell 
stories by touch – satisfying the desire for simplified 
access, and making engagement with the Story Shell an 
integral, performative part of the experience. The Story 
Shell invites reflection by drawing the attention inwards 
through a circular opening at the top that reveals detailed 
gold decorations inside. The decorations represent elements 
of the stories that Mayra has told us about Andrew: a rose 
(reflecting the time he took roses to the memorial site of 
another), the mountains (for his love of exercising there), 
abstract symbols representing the country where he spent 
his life. Reflecting an element of the annual memorials 
common to Mayra’s cultural traditions, the inside is lit by 
tiny lights. The sound of the stories emanates from the 
centre, further drawing the attention inwards as stories of 
Andrew’ life are played. The message is deeply personal, 
intended for only one person at a time, containing qualities 
akin to the quiet reflection afforded by prayer and 
meditation, to promote Andrew’s continued presence in 
Mayra’s life. 

Figure 1: Description of finalised concept 

REFLECTION ON THE IDEA GENERATION PROCESS 
Phase 2 focussed on finding the right concept and 
design for the memorial. Our participatory approach 
was more challenging during this phase, as Mayra found 
the task of creating design concepts somewhat nebulous. 
Because of this, the ideation phase initially drew on 
brainstorming activity and discussion between the 
researchers. However, once we gave Mayra a set of 
options to choose from in Interview 3, she engaged 
actively in the process, making suggestions about our 
design ideas and guiding their refinement. She reported 
finding the task of choosing a set of 25 artefacts 
particularly difficult, as she had so many treasured 
possessions that reminded her of Andrew.  

PHASE 3: PRODUCING A WORKING 
PROTOTYPE  
Once the finalised concept had emerged (Figure 1), we 
moved on to producing a working prototype (Figure 2). 
There were three aspects to this work: the look and feel 
of the memorial, gathering stories, and the technical 
implementation of the prototype.  

LOOK AND FEEL 

We began by testing out design ideas for the look and 
feel of the Story Shell using paper maché prototypes. 
These were cheap and fast for finding the right shape 
and size to use. We experimented with the use of 
lighting inside the sphere, as well as with the size of the 
opening and what would be seen inside. We piloted the 
scale of the memorial and the angle of the opening, 
asking different people to hold it to establish the most 
comfortable size to hold with two hands while looking 
inside. While experimenting with the prototypes, we 
also discovered that the sound produced generated a 
vibration in the material of the sphere, introducing an 
unexpected further dimension to the interactive, sensory 
experience. The ideal sphere shape was modelled using 
3D software, printed in plastic on a 3D printer and then 
sanded down by hand to create a smooth surface. We 
incorporated the technical components and slots for 
LED lights in such a way that they were invisible inside 
the sphere (Figure 4). We had wanted to 3D print the 
detailed gold decorations for the interior of the Story 
Shell, but in the first test print we found that our design 
was too fragile to 3D print using the resources available 
to us. Instead, the decorations were laser cut from paper 
(Figure 3), and then spray painted and fitted inside the 
sphere by hand. 

Figure 2: The Story Shell 

 
Fig. 3: Laser cut interior decoration 

GATHERING STORIES 
Gathering stories was unexpectedly difficult. We asked 
Mayra to select just ten items – either digital or physical 
– that would trigger memories for Andrew’s friends and 
family. Our plan was for Mayra to then invite selected 
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friends and family to join a private Facebook group that 
explained the project and prompted reminiscence via a 
set of ten selected digital images, in week 22 of the 
study. Invitees would then be directed to use Speakpipe 
(speakpipe.com), an online voicemail service to record 
their reminiscences, which we then planned to 
download into the Story Shell via its Arduino interface.  

Mayra did select ten items, and we put them up online 
for her. However, we encountered technical problems 
that prevented a seamless conduit between Facebook, 
Speakpipe and the Story Shell. More crucially however, 
we were unable to recruit any friends or family to 
provide their reminiscences. Anecdotally, Mayra told us 
that invitees found it hard to overcome their initial 
inhibitions, were unsure what to say, and felt 
pressurised by the idea that their story would be 
recorded and replayed. As a result, we relied on Mayra 
to record her own stories that were triggered by the set 
of ten images.  

 
Fig 4: Construction sketch displaying all the elements of the prototype 

TECHNICAL IMPLEMENTATION 
The Arduino Yún (a microcontroller board) powered 
three LEDs and a speaker big enough to cause 
vibrations in the plastic sphere (Figure 5). Sensors were 
embedded in the base of the Story Shell: these triggered 
playing of the stories if someone held it. The Arduino 
had its own Wi-Fi network, and could download and 
play the audio files recorded by Mayra and initially 
stored online. However, this took more power than was 
available in the battery installed inside the sphere: we 
had to add an external cable providing extra power, 
impacting adversely on the design aesthetic. It also 
meant that the Story Shell could not update 
automatically, but needed to be plugged in before it 
could search for and download new stories, adversely 
affecting the user experience. 

PHASE 4: DEPLOYING THE PROTOTYPE 
Our deployment of the prototype in Mayra’s home, in 
week 23 and 24, encountered practical difficulties. 
Stories were not recorded by friends and family, only by 
Mayra herself. Furthermore, Mayra was unable to listen 
to her own recordings. We visited Mayra at her home, 
and took the Story Shell back to the research studio to 

analyse what went wrong with the playback. It turned 
out that the power supply had caused the problem. 
Mayra had only had the Story Shell plugged into a 
power supply when she wanted to use it: once plugged 
in, the prototype took a long time to find and download 
recordings. Unaware of the time needed to download, 
Mayra had assumed that there were no stories at all, and 
had switched the device off again in disappointment, 
before it was able to download the stories that were 
available. We returned the Story Shell to Mayra prior to 
the final interview in week 26. This gave her time to 
listen to the stories that she had recorded about Andrew, 
which had by then been successfully downloaded to the 
memorial.  

During the final interview, we got feedback from Mayra 
on her experience of using the Story Shell, and whether 
it met its design goals of creating presence, providing 
simplified access to digital materials, and enabling her 
to re-experience stories based on memory cues. We also 
discussed the process by which Mayra selected the 
curated set of ten artefacts (Interview 3), her criteria for 
choosing them, and her experience of recording stories 
about Andrew. We also used the opportunity to get her 
feedback on her experience of participating in the study. 
We asked her about cooperation and our transparency 
towards her, how she rated the effort she had to make, 
what she thought about the concept and what she would 
like to criticise.  

Figure 5: Arduino, speaker and LEDs that go inside the sphere. 

REFLECTIONS ON THE DEPLOYMENT 
The difficulties encountered in the deployment were 
frustrating, especially as the project was time 
constrained. What surprised us was the high level of 
satisfaction expressed by Mayra during the final 
interview. It emerged that her satisfaction stemmed 
from the freedom to talk openly and at length about 
Andrew. She was also pleased to have gone through 
Andrew’s things, taking time both to reminisce with his 
brother, and to get rid of a few things that she no longer 
felt the need to keep – e.g. an old pair of shoes. 

A second surprise came when we talked about the 
stories that Mayra had recorded of her own memories of 
Andrew, grounded in the ten curated memory cues. She 
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had found it a difficult task to undertake, and had 
needed space and time alone to remember and to record 
the stories. It took her more than a week to record 
anything at all, because she waited until it felt like the 
right time: then she did four recordings one after the 
other. She reported that once she had started recording 
the stories, she really enjoyed it and found it therapeutic 
and soothing.  The surprising aspect to Mayra’s stories 
was the audience. Her original intention had been to 
address Andrew’s brother as she intended him to listen 
to the stories, yet without thinking about it Mayra 
naturally addressed Andrew directly in her stories, for 
example by saying “Do you remember when you were 
little…”  For us, this implied that our central design 
goal of presence had been realised, as Andrew was 
vividly present for Mayra during this experience.  

DISCUSSION  
This paper described the process and steps involved in 
designing a bespoke, tangible, digital memorial – Story 
Shell - for a bereaved parent. The participatory design 
of the bespoke memorial represents a foray into a new 
and deeply sensitive area for socio-technical design, and 
the process did not always go to plan. There were times 
when Mayra participated more with the process (Phase 
1 and 4), and at other times much less so (Phase 3). 
Throughout the process, Sellen and Whittaker’s “5 Rs” 
of remembering (Sellen & Whittaker 2010) were salient, 
as Mayra retrieved artefacts to show us, recollected the 
stories attached to them, reminisced over happy times 
(and sad ones), reflected on Andrew’s life and her 
bereavement, and remembered his intentions and 
dreams for adult life.  

THE PARTICIPATORY PROCESS  
The process of designing a bespoke memorial called for 
a high level of trust between Mayra and the researchers, 
clear communication about the time commitment and 
the intended outcomes of the project. In our initial 
meeting with Mayra, we made clear that the work was 
exploratory and at worst could end up producing 
nothing at all. We agreed in advance that Mayra would 
be able to review and comment on publications arising 
out of the research and could also choose whether to 
have her (and Andrew’s) real names used, or be 
anonymised. Ultimately, Mayra did choose to use real 
names. We were also meticulous in not using snowball 
sampling: whilst we would have liked to use data 
arising from our interactions with Andrew’s teachers 
and brother, we did not have ethical approval to do so, 
nor their consent. In the conduct of such sensitive 
research, we felt that it was essential to ensure that our 
research practice was meticulously ethical. 

IMPLICATIONS FOR FURTHER RESEARCH 
We found that the theoretical Framework (Moncur, W. 
& Kirk 2014) withstood the test of use. However, the 
importance of temporality and ritual warrant greater 
emphasis and exploration: these were significant for 
Mayra in her pre-existing practices in remembering 

Andrew, which drew upon her cultural traditions to give 
her (and others who loved Andrew) structured 
opportunities in the year to remember him. 

The use of digital technologies is not an end to itself: 
the most important element of the Story Shell was its 
(conceptual) capacity to capture and replay stories – 
memories of Andrew that sustained Mayra’s continuing 
bonds (Walter et al. 2012) with him. There was no 
distinction between digital and physical artefacts in 
terms of their capacity to memorialise Andrew: they 
both served as cues to invoke precious memories.  

Although our focus was on creating a tangible artefact 
embedded with digital technology which could serve as 
a memorial for Andrew, it became clear that the process 
of participating in its design was the most important 
aspect for Mayra, as it gave her an audience (the 
researchers) who truly wanted to get to know Andrew 
through her memories of him, and had the time to listen. 
Unintentionally, the study itself can be seen as a 
memorial to Andrew, with Mayra as its author, the 
participatory process as its form, and the message being 
a public secular one, communicated through the 
medium of this academic paper, that Andrew was much 
loved and is worthy of remembering. This finding is 
important in foregrounding opportunities for the process 
of participatory technology design to serve as a goal in 
itself. Especially in sensitive contexts, there are 
opportunities for the process to deliver therapeutic 
benefits to participants. Whilst this has previously been 
highlighted (Thieme et al. 2013), it remains an 
underexplored area.  

CONCLUSION 
By giving a detailed account of the steps undertaken in 
the design process, we have provided insights for other 
makers and analysts in how to go about working in 
sensitive design spaces, where there is a need to 
consider not only an object’s form, but also its situation 
within a delicate social context. Whilst such work can 
be challenging, it can deliver benefits to the researcher 
in the form of novel insights. The process of 
participating also had benefits for the participant, 
serving as an act of memorialisation in itself.  
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Phase	   Activity	   Week	  	   Duration	   Location	   Activity	  

0	   Study	  setup	   1-‐6	   -‐	   Research	  studio	   Literature	  review,	  research	  protocol	  design,	  preparation	  of	  
participant	  information	  &	  consent	  forms,	  submission	  of	  
application	  for	  ethical	  approval.	  	  	  	  

Recruitment	   6-‐9	   -‐	   Bereavement	  conference	   Produce	  flyers	  and	  circulate	  	  

1	   Introduction	   9	   ½	  hour	   Research	  studio	   Informed	  consent	  to	  participate.	  

Analyse	  digital	  
content	  

10	   -‐	   Analyse	  online	  material	  

Interview	  1	   12	   3	  hours	   Mayra’s	  home	   Participant’s	  bereavement,	  memory	  artefacts.	  

Interview	  2	   14	   4	  hours	   Mayra’s	  home,	  school,	  
mountains.	  	  

Location	  visits,	  memorial	  content	  and	  focus.	  	  

2-‐3	   Interview	  3	   17	   1	  hour	   Research	  studio	   Review	  idea	  sketches	  

Meeting	  1	   22	   1	  hour	   Prototype	  handover	  

4	   Meeting	  2	   23	   2	  hours	   Mayra’s	  home	   Prototype	  deployment	  

Interview	  4	   25	   1	  hour	   Research	  studio	   Evaluation	  
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ABSTRACT 

This paper utilizes Albert Borgmann’s framework 

on the “device paradigm” and argues that it should 

be considered in terms of connected objects. It 

argues that connected objects should be designed 

with an eye towards mutual praxis where users and 

these objects can grow, mature, and evolve with 

one another. Borgmann suggests a path of reform 

to the device paradigm that argues that 

technologies need to be recast as focal things and 

practices. We consider two case studies of 

contemporary technologies that in most 

circumstances, fall under Borgmann’s device 

paradigm; however in these unique examples, of 

car modification culture in Cuba and the maker 

movement, these technologies indeed follow his 

suggested path for reform. Based on this analysis, 

this paper argues that a design strategy that utilizes 

the ability for users to make traces upon their 

technological objects offers a similar recourse of 

reform and mutual praxis between user and 

connected object.  

INTRODUCTION 
Our world is steeped with interactions between humans 
and technologies. However, it is often the case that with 
most technological artifacts, we tend to see the content 

the object delivers and are less aware of the object itself. 
Philosopher of technology Albert Borgmann, argues 
that this dynamic with technology has unfortunate 
consequences where the role and the negative impact of 
the technology itself is obfuscated. He refers to this as 
the “device paradigm” (1984).  Under this paradigm, the 
technology becomes a “device” which is so abstracted 
from the context that it is situated in that the only mode 
for engagement is consumption. The technology 
becomes an ambiguous and replaceable object whose 
impact in the user’s world is not accessible to the user.   

This paper expands on this paradigm to advocate that 
the dynamic that we have with technological artifacts 
should be that of a mutual praxis, where the artifact and 
the user co-constitute one another; in that they can 
mature, evolve and grow with one another. Further, it 
argues that the path towards this type of relationship is 
one that Borgmann identifies, which lies in re-
contextualizing technology within our social world, 
which needs to be supported by practices.  

Redefining our relationship with technologies in this 
way is becoming increasingly important for designers to 
account for as we continue to surround ourselves with 
objects that are harvest data from its users, are 
“connected”, and are “smart,” even prophetic of, the 
intimate details of our lives. These objects are by 
definition designed to be personal objects but are 
limited in their ability to fulfill other intimate 
relationships— which are bilateral, and tend to mature, 
grow, and evolve. Instead, we see contemporary 
technologies being designed to stay in the realm of 
Borgmann’s devices, without the capacity to achieve 
this mutual praxis of growing, maturing, and evolving. 

This paper will explore the ways of doing, or practices, 
that emerge among particular subcultures that uniquely 
provoke this relationship to devices — where we see a 
mutual praxis performed between user and technology 
precisely as a result of how the engagement is situated 
within its ecological context and engaging to users on a 
social and physical level. Here we will examine how car 
modification culture in Cuba and maker culture at large 
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exemplify this transformation from out of device-hood, 
and how symbiotic relations with technologies are 
cultivated.  

Understanding the dynamics between individuals and 
technologies within these subcultures can provide 
designers with future directions to transforming a 
technological artifact from device-hood towards a 
mutual praxis. This paper will fist elaborate on 
Borgmann’s theoretical framework, and then apply it to 
two case studies: car modification culture in Cuba and 
the maker movement. These case studies will be 
examining if and how this transformation out of 
devicehood and what qualities of mutual praxis exist. 
The final section will suggest how these considerations 
can be applied to design. 

POSITIONING  
THE DEVICE PARADIGM  

Philosopher of technology Albert Borgmann posits that 
the framing narrative around technology - that it 
deliverers us from strife, toil and burden - is problematic 
(1984).   He argues that the manner in which some 
technologies are designed ultimately disengages the user 
from its the complex ecology of social, bodily, skill, 
mechanical, and material context, and the task it is 
intended to fulfill, is situated in. He refers to the 
consequences of this shift as the “device paradigm”. 

To illustrate this point, Borgmann uses the example of 
heating systems. Historically, the fireplace has been 
situated as the center of the home, as a social and 
logistical focal point—from cooking to heating. Its use 
marked the cycles of the day and seasons. Maintaining 
the fireplace requires a good deal of physical and social 
engagement. The fireplace itself also was a bodily 
experience. Physical skills were required to cut the 
wood, lay the logs, and to keep the fire going. This is a 
sensorial experience from the smell of the smoke, sweat 
and exhaustion from the labor, and the comfort in the 
resulting warmth. These skills, bodily and social, are 
directly linked to how we relate to the world. In 
Borgmann’s configuration, the fireplace is a technology, 
but it is a “thing” in that it is harmonious with the social 
ecology surrounding it and that it contributes to 
deepening and signifying our experiences of it (1984, p. 
42; Stolterman & Croon Fors 2008). 

Take this in contrast to a “device” that has replaced the 
fireplace: a central heating system. It is something that 
is dispersed throughout the house, and does not require 
skill. We merely turn a dial, a nominal bodily activity 
that hardly engages us socially. Further, the system’s 
function is masked and the interactions don’t give the 
user a sense of how the heat is produced. Devices are 
being developed to be more and more discrete, 
accessible, and easy to use. Thus, it is less engaging in 
the social and bodily sense as the fireplace. Without this 
context, we become less aware of how we use it and 
engage with the technology. For example, we may leave 
the heater on while we’re out of the house without 

realizing it, therefore consuming more energy and 
financial resources than we were aware of.  

Borgmann further argues that when a device strips the 
social cultural context from what it delivers, it becomes 
a commodity that is ambiguous and replaceable (1984, 
p54). This can be seen with smartphones. The content of 
the phone is completely digitized, and thus can be easily 
transferred from one phone, to a new one. Barriers to 
replacement are quite low the technological artifact 
itself is of little consequence.   

Devices are purely committed to functionality, and thus 
the social and ecological context become unnecessary 
and is therefore reduced. By not demanding much skill 
or engagement of its users, there is no opportunity for 
signification beyond the immediate and literal surface 
level (Stolterman & Croon Fors 2008).  

Borgmann suggests that the potential for reform of the 
device paradigm lies in reorienting the technology 
towards “focal things and practices”. By this he means 
that the focus of technology has to be redirected to the 
context that it is situated in and that this needs to be 
bolstered by practices: “focal things require a practice to 
prosper within” (Borgmann 1984, p. 196).  

To put this back in the terms of the technologies of 
heating technologies, the fireplace is a focal thing 
bolstered by practices. It’s machinery, how it operates, 
is completely physical and organizes the practices and 
social roles around it. Borgmann suggests that the 
heating system needs to similarly reflect this in order to 
be a focal thing and practice.  

 

CONNECTED OBJECTS WITHIN THE PARADIGM  

Let’s expand upon Borgmann’s analysis of the heating 
system. Since he was writing in the 1980’s, there have 
been considerable technological advances; in particular 
let’s address connected objects, or the Internet of Things 
(IoT), and heating systems. Connected objects are 
physical artifacts that also have a computational 
component to them.  In the case of IoT artifacts, these 
objects have an interactive capacity that is somehow 
enabled by its connection to the Internet.  

Perhaps one of the most remarkable and notable 
products developed within this burgeoning field of 
connected objects, which is also widely commercially 
available is actually a device for heating systems: the 
Nest thermostat. This is a “smart” thermostat that can be 
controlled via the Internet, but it also is developed so 
that it learns the patterns of the inhabitants of the 
dwelling so that it no longer requires the user’s manual 
modification.  It adjusts the temperature settings itself 
according to the cycles of the day to mirror the 
occupant’s habits: lowers itself while people sleep, 
raises the temperature in the morning, lowers itself after 
they leave for the day, and raises itself again when the 
residents return home. It learns the patterns of the 
occupant’s comings and goings and can predict their 
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behavior and adjust the thermostat accordingly. As a 
result, human error in forgetting to turn it down or off is 
avoided, there is a reduction of unnecessary energy 
consumption and a financial expenditure, and there is no 
need for user interaction or input.  

While this is a clever concept with supreme usability 
and comfort in mind, it is a device that even further 
exacerbates the device paradigm. This is a device that is 
designed to function autonomously of the user, entirely 
disengaging that person from the social, mechanical, 
and bodily ecology of the task that the technology 
delivers. There is a minimalist interface that users can 
interact with, although it is designed to require little to 
no interaction with the interface at all. In doing so, it 
manages to obfuscate the machinery of the heating 
system even more so. There is an application in which 
the data from the device can be visualized. However 
even this further abstracts the system and what it 
delivers from a social and physical experience. 

MUTUAL PRAXIS AND TECHNOLOGY  

Within the social sciences and the humanities, praxis is 
broadly understood as the process or practice by which 
knowledge, skills, or lessons are embodied or enacted. 
Within the context of this paper, mutual praxis is used 
to refer to how people — often described as “users” in 
relation to technological objects — and things mutually 
engage and enact upon one another. While Borgmann 
doesn’t use these specific terms of “mutual praxis”, we 
can see it taking shape in his analysis. As his theories 
lay out, the person is shaped by the technology, 
gradually sharpening their skills, such as becoming 
more adept at laying a fire. Likewise, we shape the 
technology as it suits us, for example, we decide if we 
want to use hardwood or softwood depending on what 
we want from the fire. The user and the technology are 
constantly in negotiation with one another, shaping the 
practice at hand.  

Let’s again apply mutual praxis as a critical lens to 
connected technologies. These technologies are quite 
close to our person, and connected objects collect more 
information about our lives than we perhaps fully grasp. 
Yet the opportunity for mutual praxis is not available. 
For example with the Nest, it collects data on its users 
and automatically shapes the behavior of the 
technology, ideally without any user input. The Nest has 
been designed to fade into the background. Instead, 
there needs to be mutual opportunities for the 
technology and the user to mutually shape one another.  

This mutuality is critical. Borgmann specifically 
addresses that how the technology works needs to be 
made visible, but so too does our impact upon it. We 
need to be able to have opportunities for signification of 
these practices and things. And for connected objects 
this is even more critical. Without a sense of the way 
that these technologies work, or how we work with 
them, the troves of personal data that they collect also 
become invisible, and then becomes harder for the user 
to own.  

Technological objects can no longer be ambiguous and 
replaceable devices. It is exactly this replaceable nature 
of devices that contributes to the 50 million tons of e-
waste annually (Vidal 2012). In the following section, 
we will consider examples where devices are engaged 
with as focal things and practices so that we draw on 
these findings for future design work. 

CASE STUDIES  
Borgamann makes a compelling justification for why 
technologies should become focal things and practices; 
but the question remains as to how that can be achieved 
with contemporary technologies. It is unrealistic to 
argue that contemporary technologies should be 
abandoned in favor of some of their more labor-
intensive ancestors, such as the fireplace. As connected 
objects continue to permeate our technological 
landscape, design should develop perspectives and 
strategies towards promoting them as focal things and 
practices over devices.  

To begin to consider how this can be achieved, let us 
first look for examples of contemporary technologies 
being engaged with as focal things and practices to 
serve as proof of Borgamann’s concept. From these 
examples we can extrapolate some themes as to how to 
achieve this ends in future designs. The two subcultures 
that we will broadly consider in this section will be the 
Cuban car culture and that of the maker movement. In 
these examples, which are on their surface quite 
disparate, we see the user and the technology mutually 
shaping one another in a type of mutual praxis that 
accentuate the social and physical role that these 
technologies have in relationship to their users.  

Understanding how these devices take the role of focal 
things and practices can begin to give us a sense of how 
design of connected objects can disrupt the device 
paradigm. What insights do these subcultures have that 
can be applied towards designing technological objects 
that have can mature with their users? Specifically, how 
can design not only facilitate this mutual praxis, but also 
communicate and express it?  

CUBAN CAR CULTURE  

As a result of political and economic circumstances, 
Cuba is rich with examples of technological objects that 
are positioned as focal things and practices. In 1961 the 
United States, Cuba’s principle trading partner, placed 
severe economic sanctions on the nation. A few decades 
later in the early 1990’s Cuba again suffered from 
sanctions from its main trading partner, the Council for 
Mutual Economic Assistance (COMECON). The result 
for the small island nation was a loss of about 80% of its 
imports, which shrank the economy by 34%.  

As a consequence, it is commonplace for Cubans to 
engage with existing materials to create technologies. 
This can range from making the rationed toothpaste 
tubes as kerosene lanterns to repurposing the motor 
from washing machines to power a coconut shredder 
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(Marder 2015). This so commonplace and widespread 
that even the military developed a manual (“Con 
Nuestros Propios Esfuerzos” (With Our Own Efforts)) 
of crowd sourced ideas on how to manipulate, repair, or 
reuse everyday objects for how to repurpose rationed 
items in other building projects (ibid). One device in 
particular that we will consider here is the car.  

 
Figure 1: Some examples of various objects engineered from rationed 
items in Cuba, from kerosene lamps from jars and cans to fans made 
from records and rotary phones. Credit: Ernesto Oroza from exhibit 
“Technological Disobedience” at the Miami Science Museum 2014. 

The car is an excellent example of a device. It is a 
technology that has been developed to disburden us of 
the process of transportation to such an extent that there 
is very little social and physical exertion or awareness 
of the task. Starting a car once involved the cranking of 
a lever with one’s entire body weight is now more likely 
to be accomplished through the minimal means of a 
slight maneuver of wrist to turn the key, pushing a 
button, or in some cases merely the presence of the key 
in one’s pocket will start the ignition. Cars are 
engineered to be low maintenance machines that, in 
some cases, can even park or drive itself. They are 
designed to isolate its users, or its passengers, from their 
physical surroundings—from noise cancelling to 
climate control technologies. They are increasingly less 
social and are being used as a single occupant transport 
option as we see metropolises institute special lanes to 
promote multiple occupancy commuting. The user of 
the car is even further removed from the machinery, 
which has become increasingly complex, and typically 
requires the expertise of a specialized mechanic to 
maintain it. In fact, car repair is so notoriously opaque 
that there is often an anxiety of being taken advantage 
of by car mechanics.  

In Cuba however we see a unique and quite visible 
relationship with cars. Though personal car ownership is 
quite low in Cuba with an estimated 400 cars on the 
island (Warren and Enoch 2010), Cuban roads are 
peppered with American cars from the 40’s and 50’s 
that had been imported prior to the US embargo. Cubans 
have developed clever strategies to keep these machines 
on the road and operating. As neither new tools nor 
parts are being imported, handcrafted parts are 
improvised from whatever is available to them to keep 

these technologies running. Part of what makes this 
possible is Cuba’s free educational system that has 
produced many highly skilled engineers (Marder 2015).  

Here we see a car, typically a device, as a prime 
example of Borgmann’s implementation of focal things 
and practices. Modifying these cars to keep them 
operational requires skill places them as focal things and 
practices. This type of modification engages the body of 
the laborer in a great deal of handiwork, and is deeply 
situated in the social-political climate of the country.     

We can see this type of engagement of focal practices 
around cars happening in other subcultures of 
modifying classic cars, for example with the hot rod and 
“low riders” communities in the US. These groups are 
organized by magazines that offer tips and instructions 
for modifications, or in meet-ups when their cars and 
work is shared with one another (Nieuwenhuis 2008). 
This again is the confluence of the physical (the 
handiwork and modification) and the social (literature 
and community meet-ups) transformations of a device 
into a focal thing and practice.  

This transformation is bread out of necessity in the case 
of Cuba, whereas it is more an act of pleasure and 
hobby in the US examples. Yet, both are still 
demonstrative of how engaging with the focal things 
and practices alter or relations to the device. What we 
can see is a sense of mutual praxis between users and 
technology. The functionality and purpose of these tools 
evolve with their circumstances.  

In these circumstances, we likewise see this mutual 
praxis materially communicated by several means. On 
the largest scale, we see with the incongruence of the 
dated car in a contemporary setting. For this to be 
possible, there clearly is much work that needs to be 
invested into the machine to make it possible. This can 
be more explicitly observed with consideration to the 
improvised parts and tools that keep the car running.   

 

 
Figure 2: American cars from the 1940s and 50s are kept running in 
Cuba through creative engineering. Credit: Creative Commons 
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MAKER MOVEMENT   

This section doesn’t consider the dynamics around a 
particular technology or device as the previous one had, 
but instead a subculture that has particular set of 
principles and attitudes about a mode of production, 
engagement, and consumption of technologies. To put it 
another way, the previous section put the emphasis on a 
focal thing, and considered the practices surrounding it; 
whereas this section will closely examine a focal 
practice, and also take into consideration the things that 
surround it.  

The maker movement, which has been considered the 
“Third Industrial Revolution” (Anderson 2012), is a 
socio-political response to the production and 
consumption of goods ( Lindtner et al. 2014; 
Tenenbaum et al. 2013). The maker movement is a 
subset of the larger do-it-yourself (DIY) movement that 
highlights individual modification and output as an 
alternative to the more mainstream model of 
consumerism that relies on others for manufacturing and 
fabrication. As the DIY movement is extremely broad 
and can be parsed into diverse approaches, this section 
will limit its scope to the maker movement.  

The maker movement turns away from mass production 
and towards individual engagement with the production 
of objects. If we were to incorporate this under 
Borgmann’s paradigm, it is technically the technology 
that facilitates production that is the focal thing and 
practice. This is because of how it firstly is situated in 
an ideologically charged movement, and secondly 
requires skills and technology to operate. But here, the 
focal things and practices extend much further than just 
the machines of production themselves, and to the 
process of production and the goods that are produced.  

This movement is constituted of “makers” who range in 
their levels of technical proficiency. They are united by 
engaging in processes that bind a practice-based 
approach to learning production, specifically through 
hands-on doing, with communities of support and 
shared ideologies. Makers are often united under 
principles of the democratization of technology and 
production (Tennenbaum et al. 2013). While the 
projects and their venues may vary dramatically, they 
are all deeply rooted in practices of tinkering, exploring 
and developing skills through doing— a form of 
practice that Borgmann identifies as critical to the 
reform of devices. Barriers to production have been 
lowered by relatively cheap and accessible production 
technologies such as computer numerical control (CNC) 
mills, 3D printing, laser cutters, and open hardware 
platforms (such as the Arduino microcontroller).  

We see the maker movement being organized by 
communities of support, which come in a variety of 
forms. It can range from online communities that give 
step-by-step practiced based instructions on how to 
build certain things or execute some kind of project 

(such as Ikea Hackers1 and Instructables2), or crowd-
funding sites (Kickstarter3), to other literature based 
communities (like the Make magazine). There are often 
physical communal spaces that provide makers with 
access to tools and peers with diverse skill sets such as 
hackerspaces and FabLabs (Fabrication Labs) (Lindtner 
et al. 2014). 

 
Figure 3: FabLab with various communally available tools for 
production. Credit: Creative Commons 

The maker movement is heavily inscribed and united 
under socio-physical-political principles. Much of the 
rhetoric around this movement is about the 
democratization of production to forward a new type of 
participation and citizenship through making. There is a 
belief that “making” technology leads to individual 
empowerment, transforming them from consumers to 
active participants in the political-economic sphere 
(Lindtner et al. 2014).  Borgmann is also very interested 
in engagement with technologies and its relationship to 
democracy, although that discussion is outside the scope 
of this paper. However, we do see the role that 
technology plays within the context of the maker 
movement as satisfying Borgmann’s call for focal 
things and practices. Makers actively engage in 
practices that disambiguate objects (those that are 
technologies as well as those that aren’t), consumption 
is no longer the primary mode of engagement with the 
object. As Joshua Tenenbaum, a scholar of human 
computer interaction (HCI) who is deeply embedded in 
this community, explains:  

…these (DIY and maker) practices enhance the 
ability to create personal, contextually relevant 
technical artifacts using the advances of the 
industrial revolution in tandem with both 
traditional and new methods. They obsolesce 
the notion of the “consumer” as a passive 
receptor of “products” defined by their 
function. They retrieve areas of knowledge and 

                                                             
1 www.ikeahackers.net 
2 www.instructables.com 
3 www.kickstarter.com 
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practice that are not universally necessary in 
the industrial age (personal food production, 
handcraftsmanship, understanding the inner 
workings of machines), but that bring people 
pleasure and purpose to know.” (Tenenbaum 
2013)  

Here we see the mutual praxis of people, materials, 
technologies, and production are all involved in a 
mutual process of determination. They are activity 
engaged with one another in determining the shape and 
quality of the final product.  

This mutual praxis of focal things and practices are 
materially communicated not only through the 
establishment of physical spaces and communities of 
people and resources that share the ideology, but also in 
the objects themselves. The specialized technologies 
that are a part of the toolset of the maker (such as a 3D 
printers, CNC mills, open hardware platforms, and laser 
cutters) signify his or her work. Here, evidence of the 
maker’s handiwork is mediated by the specialized 
technology itself, however the availability and function 
of these particular technologies implies and expresses 
the maker’s role.  

DISSCUSSION  
This paper is not advocating for austere economies, or 
suggesting that everyone has access to the resources 
(physical, time, and interest) to make all of their 
furniture or home hacks. Borgmann acknowledges that 
as technologies become more advance, not everyone can 
assume expert skills. An engineering education is more 
accessible to Cubans than those in many other countries, 
and there are the circumstances where it becomes vital 
to put it into practice. In the case of the maker 
movement, is a creative endeavor that comes with a 
strong political motivation, but is still limited by time, 
accessibility, time, and interest.  

But it is evident in both of these cases, that these forms 
of engagement with technologies defined them as a 
focal things and practices.  This challenges the device 
paradigm by facilitating a relationship between user and 
technology that matures, adapts, and grows—a type of 
mutual praxis.  

The time for technology that promotes mutual praxis is 
ever present. Consider activity trackers. These are 
connected sensors and objects that literally live on our 
person and harvest vast amounts of data. While the data 
that these technologies collect are the result of 
embodied skills and interactions of the user, these 
objects are not yet focal things and practices. These 
forms of embodiment are not actually directed towards 
the technology however. Data is a consequence of the 
skills, but they currently do not engage the functionality 
of the device. Therefore it is not yet a focal practice.  
We consume this technology without it being 
contextually situated as a focal thing. There is a quiet 
debate raging under the radars of most users of these 
trackers regarding the privacy of the data that these 

devices collect. This is a social impact of the technology 
that users are removed from. The very nature of the 
intimacy of this particular relationship with a 
technology makes renders it as a critical ground for 
mutual praxis.  

POSSIBLE DIRECTIONS FOR REFORMING 
DESIGN 

As was demonstrated in the case studies, material 
expression of the mutual praxis, helps bring meaning, 
communicate, convey, and position that focal thing and 
practice. Making engagement visible in the context of 
digital materials has already been identified as a critical 
space for investigation (Wiltse 2014), and urges 
designers to consider how to implement these in the 
physical form of connected objects.  

A promising design direction that can make use of 
Borgmann’s suggestion for reform of the device 
paradigm can be traces. Traces are a manifestation of a 
type of performance with an artifact. For this analysis, 
let’s restrict our analysis of traces to physical 
manifestations of use.  Traces require a type of physical 
skill, physical embodiment, or practice to create— such 
as breaking in leather shoes or a new baseball glove. 
Similarly, depending on the interaction that the 
produces the trace, it can place the object within it’s 
social context to become a focal thing. The visibility of 
the trace makes its use, and positioning within our social 
world, present. 

In the case of the leather shoe, we can see how it is 
used, what types of environments the wearer of the shoe 
walks through, perhaps also if there is a lot of 
precipitation, and maybe have some insight to the 
wearer’s gait. As a result, the leather shoes gives to the 
particularities of the person who wears it. This is an 
example of how traces are used in a form of mutual 
praxis, where the person and the object grows, matures, 
and evolves with one another.  

Traces can serve a layer of communication that can be 
enabled by designers to help place connected objects as 
focal things and practices in the lives of their users. This 
can be a space for signification. It is not just an 
altercation to the surface of the technology (Stolterman 
& Croon Fors 2008), but it is the practice that situates 
the person and the object within the social and 
ecological context of that object. It is an on-going 
process of mutual praxis, where the object and the user 
are constantly engaged in defining one another. Traces 
can make the relationship and the practices with the 
technology visible and transforms it into a focal thing 
and practice. It’s a type of deliberate engagement—
which doesn’t require a particular expertise, such as 
engineering, but can still leave room for skills to 
develop.  

As we can see from the growing interest within the HCI 
community towards examining the impact of the 
dynamic that exists among materials, practices and 
people (Giaccardi & Karana 2015), there is a lot of 
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potential for traces as a resource for mutual praxis and 
towards developing technologies as focal things and 
practices. 

CONCLUSION 
In this paper, we have examined Borgmann’s analysis 
of the different roles that technology can have in our 
lives. In particular, we examined his framing of the 
negative impact that it can have in our lives with his 
device paradigm, and the avenues for reforming that 
dynamic that he outlines by returning technologies to 
focal things and practices. We have expanded on this to 
emphasize the importance of developing these 
technologies towards a mutual praxis. We have posited 
that it is even more critical to reform technologies as 
they increasingly become connected.  

To get a practical sense of how devices are transformed 
into focal things and practices, the unique subcultures of 
car modification in Cuba and the maker movement were 
examined. These examples illustrated the variety of how 
this transformation can be enacted. Lastly, we offered a 
possible design direction that draws on engaging the 
principles behind focal things and practices to prevent 
future technologies from being developed as devices. 
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ABSTRACT 

In this paper we explore how the tradition of craft 

can be re-visited to assist a move beyond 3D-

printed objects. While CAD, 3D modeling and 3D 

printing do offer precise tools for the repetitive 

manufacturing of small objects we argue that the 

closeness to “the materials at hand” is lost at the 

current moment. Via a practical design case we 

illustrate how we have experimented with ways of 

re-introducing craftsmanship both as an 

opportunity and as a necessity for moving forward. 

We combine this explorative/maker approach with 

an analytical approach, and analyze the process 

using the viewpoint of David Pye´s (1968) notions 

of “workmanship of risk” and “workmanship of 

certainty”. 

INTRODUCTION 
Historically the practice of making has been equated 
with the practice of craftsmanship. For centuries 
makers, designers, artists and craftsmen have worked 
with their hands using analogue materials, for example: 
wood, copper, silver and paint, in a form-giving 
tradition. This tradition is known as the tradition of 
craft. Throughout this history the reflective practitioner 
– the craftsman – has used materials at hand to manifest 
ideas in physical form. They have approached materials 
dialectically, forming ‘conversations with the materials 
at hand’ (Schön, 1984). This close connection between 
the maker and materials at hand has enabled 
explorations of both form and material properties.  

Digital manufacturing seems to have broken, or at least 
challenged, this close relationship between the maker, 
the materials at hand, and the object being designed. 
The development of CAD –Computer Aided Design 

enables virtual 3D modeling of physical objects without 
the restrains of the physical world (including gravity, 
strength, etc.). The industrial revolution had previously 
enabled automatic manufacturing of physical objects 
without careful handcrafting. Digitalization further 
enabled mass-production, and broke the relation 
between the maker and the object. 

Currently, we see increasing interest in physical 
computational objects, for example: in the Internet of 
Things, and in 3D printing as a technique for moving 
from virtual, 3-D models to physical objects. Yet we 
also see a return to carefully crafted objects – from 
models, symbols, representations and abstractions to an 
increased focus on physical materials and objects. The 
manufacturing industry now even suggests that 3D-
printers might revolutionize manufacturing, as anyone 
can now become a maker and a manufacturer. While 
this may or may not be true, 3D-printers do offer 
technical opportunities for novices to print physical 
objects. As a result, the broken link between maker and 
material outcome – the 3D-printed object – remains.  

In short, information technology enables the 
manipulation of a representation of the object, but it 
eliminates the need for hands-on crafting. Technology 
has become a mediator that introduces a distance 
between the maker and the material object. 

In this paper we discuss the process of casting a pewter 
reindeer to illustrate how it might be possible to bridge 
this distance between the maker and the object. This 
case study is situated in the contemporary realm where 
craftsmanship, objects and digital technology are 
brought together. In doing so, this paper illustrates: 1) 
how a craft-based perspective might afford fruitful 
advances in current development approaches to 3D-
printed objects, and 2) how craft may reintroduce itself 
as a necessity for pushing this envelope, and thus bridge 
the distance between the maker and their object “at 
hand”. 

DIGITAL MATERIALS & CRAFT 
A key difference between digital and analogue 
(physical) materials is that digital materials (i.e. “bits”) 
are manipulated via a virtual representation, whereas 
analogue materials (like “wood”) are directly 
experienced through the body and all of the senses when 
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manipulated. In the digital realm, manipulation is 
supported via an interface, a button, or a command. 
Various digital tools and input/output modalities have 
been invented to enable digital manipulation. 
Significantly, these tools and modalities also come with 
a mediating structure between the user/maker and the 
object being designed.  

For instance, instead of using ones bare hands to form a 
3D object on a computer the designer must typically use 
a mouse, mouse pointer or tablet, as well as additional 
menus, icons, and tools, as mediating structures between 
the hand and the 3D object being formed. Even when 
discussing “direct manipulation” the mediating 
arrangement of icons, metaphors, representations and 
input/output modalities that the user/maker is directed to 
when it comes to digital form-making practices remain. 

When considered in terms of craftsmanship, the 
fundamental idea introduced by Donald Schön (1984) 
that design is “a conversation with the material at hand” 
is fundamentally challenged when digital technologies 
stand in the way of direct conversation with materials. 
In this paper we challenge this separation between the 
hand and the object being designed by combining digital 
and physical tools and materials in the process of 
making. We re-introduce craft as an approach to 
interlink the practices of digital and analogue form-
giving. There are however challenges to this approach 
as the next section will illustrate, taking as its point of 
departure David Pye´s (1968) distinction between the 
notions of “workmanship of risk” and “workmanship of 
certainty”. 

WORKMANSHIP OF RISK AND CERTAINTY 
We currently experience increased availability of 3D 
printers, CAD and other digital design and 
manufacturing tools (see for instance Lipson and 
Kurman, 2013). At the consumer level, this situation 
may seem to speak in favor of non-craft making. 
Although we have described above how digital and 
physical materials are of quite different character, they 
share the common denominator of being subject to craft. 
The traditional notion of craft implies a skillful 
application of manual dexterity to impose a certain form 
to material. Although this definition may prompt 
thoughts of pottery, cabinet making or other traditional 
crafts, we suggest that crafting with digital materials are 
kindred, not only in spirit but also in the set of skills and 
aesthetic sensibilities required to work with a computer 
to create something of functional and/or aesthetic value. 

This view resonates with Risatti’s (2007) notion of 
craftsmanship as being concerned with “skilled 
activities” in bringing craft objects into being. Similarly, 
Sennett (2008), suggests that craftsmanship is “an 
enduring, basic human impulse, the desire to do a job 
well for its own sake”. Interestingly, Risatti and Sennett 
are not concerned with notions of tools, techniques or 
materials in their understanding of craft and 
craftsmanship.  

While we contend that working with digital and 
physical materials are quite different activities we have 
found that Pye’s (1968) notions of workmanship of risk 
and workmanship of certainty are apt at capturing some 
of these differences, while also pointing at similarities 
of digital and physical materiality in the context of craft. 

According to Pye what sets craft apart from other modes 
of manufacturing, is the idea that the acts of design and 
making (in craft) cannot be fully isolated from each 
other. Although a potter’s plan for what they are about 
to make may be carefully articulated in detail, what 
happens at the potter’s wheel will inevitably involve a 
deviation from the plan. Indeed, it may be argued that 
this is what makes craft what it is: each produced item 
may originate from the same plan, but each item is at 
the mercy of what happens during the actual making. 
This is what Pye refers to as the workmanship of risk. 
As a crafter, one can never fully control the outcome of 
one’s making. Put differently, the process of making is 
also a process of design; a process of giving form. 

Further on, Pye’s notion of workmanship of certainty is 
a mode of manufacturing where the “making” should 
introduce as few deviations from the blueprint as 
possible. Here, the ideal is that different objects made 
from the same specification should be identical. Design 
and manufacturing in this scenario are ideally isolated 
activities. Whereas elements of surprise are an inherent 
(and welcomed) part of workmanship of risk, elements 
of surprise are shunned in workmanship of certainty. 

Is it plausible to say that crafting with digital materials 
is inherently a workmanship of certainty with perfect 
right angles, absolutely straight lines and 
mathematically correct surfaces? We suggest that it is 
not. However, digital materials allows for certain 
forgiveness, as an action can always be undone in a way 
that is undoable when working with physical materials. 
Perhaps more important, crafting in the digital domain 
allows for tooling techniques that speak in the direction 
of workmanship of certainty. For instance, in 2D and 
3D drawing and modeling programs, the workspace can 
typically be configured to allow for snapping to grids 
and other objects. Objects can thereby be perfectly 
aligned and adjusted in relation to one and other. 

The point is that it is largely a matter of decision on the 
part of the maker to what extent they make use of this 
potential for control and automation when making in the 
digital. In contrast, in the case of physical materials, this 
decision is not as easily made. The cost involves 
choosing a way of making that depends on relatively 
accessible tools or advanced manufacturing machinery. 
However, the recent accessibility of low-cost 3D 
printing technology and fab labs, partly changes this. 

THE MAKING OF THE PEWTER REINDEER 
In this section, we present the steps involved in the 
making of a keepsake in the form of a reindeer. We 
decided to make this reindeer as it is part of the logo for 
our university (see fig 2). The project was initiated in 
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response to an impending visit to our newly inaugurated 
Human Computer Interaction Laboratory by The Royal 
Swedish Academy of Engineering Sciences and the king 
of Sweden.  

Our goal for this visit was to make a small object that 
we could give to the visitors as a gift that was both 
reminiscent of Umeå university and its northern 
geographical location, and the result of a mixed making 
approach that embodies traditional craft and materials, 
as well as digital materials. 

The detailed making we describe here will be analyzed 
in terms of materiality and risk in the following section. 

 
Figure 1: Pewter reindeers casted in a silicone mold. 

STARTING POINT: A 2D LOGOTYPE 
Once we settled on the idea of making a pewter 
reindeer, we started out with an existing logotype for 
Umeå University: 

  
Figure 2: The logo for Umeå university. 

Although we at first considered making a pewter casting 
of the whole logotype, we realized that given the time 
frame and available resources, it would be too big a 
project to carry out successfully. Instead, we opted to 
edit the logo in such a way that only one of the three 
reindeer heads remained. 

At this stage, our ambition was to make as little changes 
as possible to the original reindeer design as possible. In 

the end, we had to make slight simplifications to the 
shape with some reduced level of detail. 

EXTRUSION FROM 2D TO 3D 
The next step in the making process was to make a 3D 
model that, after being 3D printed, would serve as an 
intermediary mold to hold the silicone for the final 
mold.  

The resulting 2D vector graphics from the previous step 
was exported from Adobe Illustrator and imported into 
Autodesk Maya. As shown in figure 3, a cylinder closed 
at one end was combined with an extruded version of 
the 2D reindeer shape.  

 
Figure 3: 3D model of intermediary mold. 

As simple as it may seem, this step proved to be less 
than trivial. The 2D shape included details that caused 
problems to get a working 3D extrusion. To address the 
problem, the 2D shape had to be edited and simplified 
and imported into Maya again a number of timed before 
we arrived at a 3D shape that was adequate for 3D 
printing, but still true to the original shape. 

3D PRINTING OF THE MOLD 
The 3D model of the intermediary mold was printed on 
a MakerBot Replicator 2, a consumer-level 3D printer. 
The material used for the print was a blue PLA plastic 
(see figure 4). The printing as such did not pose any 
particular problems. By using a configuration set to 
medium quality, we struck a reasonable balance 
between print quality and time for printing. 

MAKING OF THE FINAL MOLD 
Once the intermediary mold was printed, a two-
component silicone design to withstand heat was mixed 
and poured into the intermediary mold. A release agent 
(Vaseline) was applied as a thin coating on the inside of 
the mold to ease the release of the cured silicone from 
the mold. 
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Figure 4: 3D printed intermediary mold (left) and final silicone mold 
(right). 

After approximately 24 hours, the silicone had fully 
cured and could easily be separated from the 
intermediary mold. The resulting mold appeared to be a 
perfect (negative) casting of the 3D printed object, 
although it was apparent that the silicone mold has some 
air pockets that we, at the time, did not know if they 
would cause any problems. 

PEWTER CASTING 
In order to make the pewter casting, we used a simple 
steel crucible with small pewter ingots and heated it 
with an electric heat plate. Once liquefied, the molten 
pewter was poured into the silicone mold and was set to 
rest until it was possible to handle. 

 
Figure 5: Final mold poured with pewter. 

As apparent in figure 5, the pouring posed some 
difficulties. In order to make the pewter fill all finer 
details of the mold, the pouring had to be done quite fast 
with the risk of overfilling the mold. If to little pewter 
was poured, some of the finer details of the mold was 
left unfilled. Thus, a fair degree of trial-and-error and 
re-melting of pewter characterized the pouring. In the 
end, fifteen reindeers were made. 

REINDEER FINISHING 
Given the fact that the silicone casting of the 3D printed 
object was next to perfect, it not only captured the 
general shape of the reindeer, but also the typical 
signature of 3D printed objects in the form of strands 

and layers. To the left in figure 6, it is apparent how the 
3D printed look also was transferred to the pewter 
casting. We decided to keep some of the reindeers as 
they came out of the mold, whereas other were subject 
to a quite heavy sanding and polishing that largely 
removed the 3D printed aesthetics (see figure 6). 

 
Figure 6: Reindeers with different finishing. 

MAKING AS CONFIGURATION OF RISK AND 
MATERIALITY 
The description of the practical steps in the project 
above is intentionally kept as straightforward as 
possible and free from any specific conceptualization. 

In this section, we take a step away from the 
practicalities and interpret what we have done using the 
previously discussed notions of risk and materiality. The 
goal is to demonstrate how a maker process can be 
conceptualized, but also designed, as a chain of steps 
where each step can be said to be of a certain 
configuration of workmanship and materiality. 

2D AND 3D MODELLING 
The initial step where we started with a ready-made 2D 
logotype, our intention was to stay as true as possible to 
the original reindeer shape. As it turned out the 2D 
shape could not be used exactly as it were. We had to 
make some changes to the shape in order to be able to 
extrude it into a 3D model. However, our work at this 
stage was driven by the goal to change as little as 
possible. Put differently, at this stage we did not want to 
introduce any form aspects due to chance, tooling or 
elements of surprise. 

In terms of Pye’s distinction of workmanship of risk and 
workmanship of certainty, our work at this stage can 
best be described as following the ideal of workmanship 
of certainty. Hence we made use of what help there 
were in the used programs for snapping, curve 
simplification, etc., in order to not deviate from the 
original 2D design more than necessary. 

In terms of materiality, this stage was certainly 
concerned with a digital material in the form of vector 
shapes and 3D volumes. 

Graphically and conceptually, the 2D editing as well as 
the 3D modeling based on the 2D shapes be described 
through the model in fig 7. Used in this way, the model 
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can be used to articulate some characteristics of a 
distinct step or stage in an overall making process. 

Physical Digital

Risk

Certainty

 
Figure 7: Modeling of digital material as workmanship of certainty. 

3D PRINTING 
The step where the 3D model of the intermediary mold 
was printed into a physical, functional object, is by and 
large a step best described a being concerned with a 
physical material.  

Perhaps not as obvious, is the question to what extent 
this is a matter of workmanship of risk or workmanship 
of certainty? On the face of it, it may seem apparent that 
what one might wish for, is a perfect physical replica of 
the virtual object. However, the print is far from perfect. 
It called for redesign of the original 2d shapes to print 
adequately. Above all, it is far from a smooth and 
perfect as its virtual, digital counterpart. It comes out, 
not smooth to the touch, but rather textured and marked 
by the very mechanisms and principles of 3D printing. 

This could be thought of as a failed workmanship of 
certainty; a degrading of quality in the transformation 
from digital to physical. However, we like to think of 
this as an example of workmanship of risk, where the 
typical signatures of 3D printing can be compared to the 
signatures of traditional hand tools. Much like the 
crafted wooden bowl carries its unique signature from 
chisels and other tools used to make it, the 3D printer 
imposes form that can be hailed, not shunned.  

Articulated by means of the model, the 3D printing 
stage of the making of the reindeers is thus a stage with 
a physical material approached from the ideal of 
workmanship of risk: 

 
Figure 8: 3D printing of physical material as workmanship of risk. 

SILICONE MOLDING 
The part of the process where the silicone was poured 
into the 3D printed intermediary mold is also concerned 
with physical materiality. Unlike the 3D printing, we 
think of this step to be a matter of workmanship of 
certainty. The silicone mold came out very true to the 
original design. However, as mentioned before, there 
were some air pockets in the mold, but they did not 
affect the shape, but were rather located inside of the 
silicone and at its backside.  

Physical Digital

Risk

Certainty

 
Figure 9: Making of silicone mold as workmanship of certainty. 

PEWTER CASTING 
The next step in the process is the actual casting of the 
pewter. Out initial outset was that the pewter reindeers 
should be quite true to the initial logotype design and 
this can be understood as having workmanship of 
certainty as our implicit ideal. 

In practice, this turned out to be a step that was all but 
about certainty. First, the pouring proved to be quite 
challenging. As mentioned, both the speed of pouring 
and amount of molten pewter were variables that were 
difficult to control. Some reindeers came out thicker 
than others; some came out without pewter in the more 
detailed areas. Also, although the silicone used was 
designed to withstand high temperatures it deteriorated 
with time. The removal of the casted reindeers required 
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some bending of the mold, which seems to have altered 
it to some extent. Also, when we made the first few 
reindeers, the air pockets did not seem to have an 
influence, but if the mold was not allowed to cool down 
between casts, especially one air pocket expanded and 
made a noticeable imprint on the reindeer.  

The issues with the pouring that we experienced could 
most likely be addressed by means of using a two-part 
mold, instead of the open mold design. A two-part mold 
would have a sprue (inlet for molten metal) that would 
act as a funnel for the molten pewter. The risk of over 
pouring would be eliminated, as the effect would only 
be a matter of snipping off the excess pewter in the 
sprue. 

In the end, we had about fifteen reindeers that were 
unique in different ways. Although workmanship of 
certainty may have been our initial ideal for this stage, it 
is probably better described a being characterized by a 
workmanship of risk. In hindsight, this is a 
serendipitous turn, because the uniqueness of each 
reindeer was really something that we appreciated and 
made them, in our mind, more objects of craft, rather 
than objects of manufacturing. 

Thus, this stage of the making process can be depicted 
in the same way as for the 3D printing stage: 

 
Figure 10: Pewter casting as workmanship of certainty. 

FINISHING 
The pewter reindeers came out of the mold looking dull 
from oxidation and sometimes with pewter strands 
bridging details of the reindeer that were not supposed 
to be connected. We used a tin snip and sanding in 
different ways to address these issues.  

In order to explore different final looks, some reindeers 
were heavily sanded to rid the design from the typical 
imprints of the 3D printing stage, whereas most of them 
were only polished with a piece of cloth and polishing 
paste. This treatment did not have the same affects on 
all pieces, probably due to the fact that they came out of 
the mold with different surface qualities. 

To sand the reindeers as heavily as we did for some of 
them, produced what we take to be a rather stylish look, 

but it lacked the idiosyncrasies of 3D printing. The 
heavy sanding may indeed be thought of as a way to 
mitigate or compensate for the form giving aspects of 
the “risky” 3D printing. 

In terms of our model, this stage is also a matter of 
workmanship of risk (even if not to the same extent) 
with a physical material. 

DISCUSSION 
The previous section described a practical making 
process in terms of steps that could be described as a 
configuration of materiality and risk. In the example, the 
making process constitutes a chain, where each link is 
characterized as a matter of being concerned with 
physical or digital material and to what extent it is 
subject to the influence of chance, serendipity or other 
aspects of deviations from a plan or blueprint. 

We propose that these chainlike structures may serve 
the purpose to not only describe making processes after 
the fact, but also as a means of designing making 
processes. In doing so, we hope to be able to give a 
conceptual foundation for making as craft even if the 
making involves digital materials and manufacturing 
machinery such as 3D printers, that, at face value, 
suggests a non-craft approach to making. 

Although, the notion of craft traditionally may imply 
physical hand tools, skillfully applied to a raw 
(physical) material, we propose that what makes a 
making process a process of craft is the extent to which 
it involves Pye’s (1968) workmanship of risk. By 
articulating already carried out making processes and 
making yet to come, as chains of different materiality 
and risk, we get a vocabulary that helps in being explicit 
about the process and highlight the characteristics of the 
different steps.  

CONCLUSION 
In this paper we have explored how the tradition of craft 
can be re-visited as to move beyond 3D-printed objects. 
With a point of departure in how technologies including 
CAD, 3D modeling and 3D printing demonstrate how 
such technologies offer precise tools for the repetitive 
manufacturing of small objects we have in this paper 
argued that the closeness to “the materials at hand” is 
lost at the current moment. Via a practical design case 
we have illustrated how we have experimented with 
ways of the re-introducing craftsmanship both as an 
opportunity and as a necessity for moving forward – 
beyond repetitive form-making as enabled by modern 
technology. In this paper we have done so by combining 
an explorative/maker approach with an analytical 
approach. With this as our methodological ground we 
have been able to also theorize and analyze our 
maker/design approach from the viewpoint of David 
Pye´s (1968) distinction between the notions of 
“workmanship of risk” and “workmanship of certainty”. 
By introducing this analytical framework we have 
demonstrated not only how craft is re-introduced in this 
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context, but also how each stage of the design process 
can be described, characterized, and ultimately 
understood. We take these to be key issues for moving 
design practice in general forward.  

As a final remark, in a time where digital materials and 
3D printers are commonplace, there is indeed a heyday 
for craft rather than the end of it. 
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ABSTRACT 

This paper takes animism as the key narrative to 

explore alternative models of interaction between 

humans and digital objects beyond the constraints 

of user centered design, solutionism and 

blackboxism. This approach seeks to move beyond 

dominant linear, one-dimensional, forms of 

interaction by mobilizing a range of protagonists, 

each providing different opinions or perspectives, 

not necessarily aligned, and even in conflict with 

each other. If animism can elicit new meanings and 

provocations in a world populated by smart objects 

and intelligent things that we use all the time yet 

barely understand, how can it be evoked in the 

human’s imagination? How can it be deployed to 

grasp the materiality of the digital and the 

experiential, material-affective effects it produces? 

Can data “things” be processed animistically, or 

given their own agency? How can animism foster a 

new type of ecology of actors – where the human 

and non-human co-participate and co-create? How 

can it stay away from the anthropomorphic, the 

cute, and the superficial? 

INTRODUCTION  

The world of human-machine interaction is 
dominated by devices whose capabilities perform tasks 
and achieve results beyond human comprehension. Such 
immeasurable power is counterbalanced by the almost 
trivial daily interaction we have with our smartphones, 

tablets, laptops and all the digital devices that have 
become our indispensable companions. Current modes 
of interaction manage this discrepancy between the 
power of our devices and our mundane expectations 
through linearity, predictability and invisibility. This 
model is underpinned by a notion of cognition based on 
representation and simulation. 

Significant developments in digital 
technologies are however questioning and broadening 
this current scenario. For instance, research aimed at 
giving physical and tangible form to digital information 
and computation is transforming existing immaterial 
experiences into increasingly embodied ones.1 

Likewise, the field of anticipatory computing 
promises to enable devices to make suggestions that 
anticipate user’s needs, wishes and desires (Standage 
2014). Both developments will affect the linearity of 
interaction by broadening the cognitive spectrum 
involved, by disrupting linearity and predictability, and 
by increasing complexity, potential ‘noise’, and 
uncertainty. Both will have an impact on design and 
behaviours and, most important, on the way interaction 
is conceptualized and practiced.  

On these grounds, we believe we need new 
figurations, new stories, new fictions and new 
mythologies to rethink the human-machine interaction. 
Thus, we want to propose a “mini-festo”: a platform to 
advocate a new approach to interaction design to be 
established both in practice and in discourse. We 
maintain that existing approaches to interaction design 
are useful, but no longer adequate to account for the 
increasing complexity of our digital objectscape. We 
would like to propose the notion of animistic design, 
founded on an animistic understanding of interaction. 

Animistic design reintroduces ‘liveliness’ and 
animation not as ends in themselves, but as means to 
access the messiness and multiplicity of cognition that 
cannot always be fully conveyed by language and 
human intelligence alone. It takes uncertainty and 
indetermination as key components of the process of 
interaction - not as obstacles to be smoothed over. It 
explores forms of knowledge that are situated, 
embodied and, as we will see below drawing on 
philosophers Gilles Deleuze and Félix Guattari, par le 

                                                             
1 See MIT Tangible Media Group 
http://tangible.media.mit.edu/vision/ 
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milieu. Animistic design, in short, capitalizes on the 
fluidity and continuous renegotiation of what we call 
the ‘post-cognitive’ relationship between human and 
machine: modes that tend towards the distributed, the 
immersive, the somatic, that can be perceived as 
‘below-the-radar’ and apprehended via intuition, 
empathic and sympathetic tools, open-ended, non-linear 
invention and sensorial engagement. 

One of the biggest failures of much of our 
current systems is that they simply speak at us rather 
than “converse”. New modes of interaction should 
instead foster a dialogue, with the open-endedness and 
unpredictability that this implies. But how can this 
dialoguing be fostered? How do we shift from talking 
about, or to things, to talking with things? Reimagining 
interaction demands that we rethink the boundaries 
between object and subject, between our world and the 
world of things, in short, between the human and the 
nonhuman. Animistic design aims to do precisely this. 

 

LITERATURE AND THEORY 

1. Critique of current interaction models 
Current models of interaction are described 

here as ‘de-animated’ to distinguish them from our 
proposed animism-driven interaction. A de-animated 
approach to interaction, we argue, tends to foster, 
unintentionally, specific narratives about a device that 
imply solutionism (Morozov 2013), blackboxing 
(Latour 1999), unrealizable expertise or annoying 
dumbness. These narratives tend to be underpinned by 
assumptions, such as the notion that only one 
answer/point of view is possible from the device, or 
informed by dominant tropes, such as 
dematerialization’s double claim for invisibility and 
immediacy. For instance, the instant visibility of a 
search outcome i.e. data stream on the device screen is 
counteracted by a largely invisible material 
infrastructure that is hardly taken into account by the 
user experience (Gabrys 2011). In other words, a de-
animated way of looking at interaction gives rise to 
circumstances that have been naturalized and left often 
un-questioned. This, however should not lull us into 
thinking they are un-problematic. For instance, a de-
animated model is predicated upon a linear logic 
according to which computers provide answers and 
solutions. In this model computers are seen as providers 
of certainty. Now, not only this may be interrogated in 
itself, but crucially it cannot operate well in contexts 
that may require a less linear approach. For instance, 
situations where multiple points of view are engaged, 
(human and device), or where, as we suggest here, the 
designed scenarios intend to foster uncertainty, risk and 
unpredictability rather than rational and linear 
narratives. These more animated and open-ended 
circumstances aim at exploring the potential of 
interaction to be context-driven and to produce 
unscripted outcomes as it goes along, rather than by 
preset sequences. 

 
2. Cognitive models 

The mental and cognitive model underpinning 
conventional interaction design posits humans as 
rational, task-oriented and efficiency driven. Likewise, 
we humans tend to consider our digital devices as 
mechanistic, reliable and verifiable. Delight or 
frustration ensue according to a prescribed set of 
expectations having been met or not. This mental model 
of ‘good’ interaction enlists precise analogy, reassuring 
feedback, navigability, consistency and intuitive 
behavior as its key factors (Moggridge 2006). These 
factors aim to maximize the immediacy and flow of user 
experience while minimizing to the point of invisibility 
anything that may be disruptive or unexpected: glitches, 
blips and any noise than could disturb interaction. In 
cognitive sciences this model corresponds to the idea 
that the mind is similar to a computer, with a precise 
linear sequence of causalities that constitutes its ‘script’ 
and makes its operations largely predictable (Brooks 
1999).  

A different model of interaction draws instead 
on biology to consider the mind as deeply embedded in 
the body and responding to the continual modulation of 
environmental influences. This model is context-based, 
situated and distributed (Hutchins 1995) and suggests 
the notion that cognition is a manifold, faceted, open-
ended affair, that responds to, interacts with, and 
continuously negotiates its environment. It also means 
that contingencies, indeterminacy and uncertainty – not 
to mention risk - become constitutive of cognition, 
precisely because of it being an interaction-based 
process. Interaction is then reframed as a process-in-the-
making, or as ongoing modulation defined by two key 
related factors: 1. it  is underpinned by real-time 
environmental shifts 2. its outcomes cannot be entirely 
predicted at the onset. Now, a digital object seen 
through this lens will be designed to be capable of 
exchanging communications with its immediate 
environment (made both of humans and objects), and to 
take part in ecologies of things that are mutually 
responsive and interdependent. Rather than taking 
representation and simulation as the bedrocks of 
interaction, this model offers ways of reflecting with 
greater accuracy the messiness of human experience - 
ideas growing out of unforeseen connections, multiple 
points of view, contradictory concepts, ongoing 
dialogue, tentative proposals, seasoned positions, 
reversals, humor, satire, biases, degrees of intensity, etc. 
If digital objects are to be tools that allow us to work 
with ideas, then they must operate in ways that not only 
enable such fuzzy complexity, rather than trying to shun 
it or flattening it, but that are also empowered by it. As 
roboticist Rodney Brooks wrote “the world is its best 
model” (Brooks 1999: 167) 
 
3. Thinking par le milieu 

Before looking at how this can be achieved, a 
few words should be spent introducing the notion of 
milieu as a more specific and nuanced proposition to 
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adopt - instead of the overused ‘environment’ or 
‘context’. Although often translated actually as 
‘environment’, milieu describes the ambient, 
atmosphere, or circumstance something or someone is 
embedded in. Originated with 19th century philosopher 
of science Georges Canguilhem to designate the 
external circumstances required for the existence and 
proliferation of an organism, the notion of milieu has 
been used by Deleuze and Guattari to describe a 
particular mode of thinking. What they call ‘thinking 
par le milieu’ is an expression that hinges on the 
multiple meanings of the word milieu, which in French 
means middle; surroundings or habitat; and medium. 
‘Thinking par le milieu’ therefore means both thinking 
‘through the middle’, without grounding definitions or 
an ideal horizon, without a specific beginning or end or 
teleology; and also thinking ‘with the surroundings’, 
which stresses the entanglement of something with its 
habitat. Put differently, nothing can have an identity 
separate from its milieu.2 

Now, if we look at modes of interaction design 
informed by the notion of the milieu, we can now 
hypothesize a scenario where information and 
exchanged communication are no longer just the 
outcome of an external agent representing, simulating 
and processing them in a linear way. Rather, they 
express the fluidity (and non-linearity) of negotiated 
relationships that all the agents in the milieu participate 
in. Put differently, the continuous negotiations each 
agent (human and devices) is engaged in means that 
identities become less easy to define, boundaries 
between agents become more porous, outcomes 
increasingly uncertain and indeterminate. One of the 
consequences of this welcome messiness is that the 
conventional roles of user (human subject) and device 
(digital object) are no longer tenable. Objects may 
express a range of positions and behaviors that disrupt 
linearity and expectations. Users may find themselves in 
need of extra ‘mental elbowroom’ to negotiate a 
rapidly-changing and unforeseen situation. All this, we 
argue, opens up the potential of interaction, beyond 
established agential roles. This is what underpins our 
animistic design proposal: a move away from the 
conventions of user-centered design to reimagine and 
create new territories for interaction. By breaking 
computation down into singularities  - autonomous 
characters - animistic design creates new narratives 
where it is possible to embrace and foster the fuzziness 
of ideas as an extension of our humanness - rather than 
framing the computer as the other. 

 
4. A case for animism 

Animistic responses emerge when technologies 
become smarter, more pervasive, yet more invisible. 
                                                             
2 On the notion of milieu see Deleuze and Guattari 1988, in 
particular pp. 44-82. Also philosopher of science Isabelle 
Stengers 2005.  

 

 

Animism has gained a substantial traction in recent 
critical assessments of interaction design (van Allen and 
McVeigh-Schultz 2013, Marenko 2014, Beran et al. 
2011, McVeigh-Schultz et al. 2012, Rod and Kera 2010, 
Kuniavsky 2004), while circulating from the different 
standpoints of neo-materialism, agency and thing theory 
(Franke 2011, 2011). Bruno Latour (2014), for instance, 
has championed a worldview that eschews the spurious 
divide between a “premodern animated” world and a 
“modern de-animated” one.  

The work done at the intersection of these 
fields is promising and deserves to be expanded both in 
terms of theoretical insights and potential applications. 
For instance, developmental psychologist Edith 
Ackermann (2005) has devised the notion of AniMates 
to analyse how children interact with a variety of 
animated toys (mechanical, as well as digital). These 
toys present common features that to a child are 
synonymous to being alive and exhibit specific 
behaviour attributes, attitudes or “social skills”. 
Animated toys are evaluated in terms of the “mental 
elbowroom each provides for exploring and enacting 
issues of agency, identity, attachment and control” 
(Ackermann 2005:1), in other words in terms of their 
capacities to shift perceptions, question attitudes, 
change perspectives and promote different modes of 
learning. Put differently, these devices work like 
cognitive probes with the power to generate new forms 
of knowledge via affective engagement. These 
capacities – and how to foster them - are what animistic 
design intends to focus on. 

Predicated on these grounds, the notion of 
animism we propose draws on ideas of agency, material 
ecologies and affect, moving away from the 
anthropomorphism and the emotional manipulation 
often associated to liveliness, easy playfulness and 
cuteness. Instead, our version of animism is a strategic 
tool to articulate the technological innovation and 
design practices already occurring in the current 
scenario of cohabitation and coevolution human-
machine, where the more agency objects possess, the 
less predictable they eventually will become. Deployed 
both as a speculative fiction and investigative method, 
animism is a post-cognitive model that produces new 
fictions and fosters new myth-making narratives. This is 
how it can unveil and sustain alternative modes of 
interaction. Animism, then, offers a way of thinking 
about interaction differently: neither from the 
perspective of the user, nor from the perspective of the 
object but, ideally, from the on-going modulation of 
their less-than-predictable interaction.  
 
RESEARCH THROUGH MAKING 

 
1. Animistic Design projects 
 

One of us (van Allen) has run a series of 
design research projects that use various prototyping 
methods to explore the space presented by animistic 
design. This process of research through making offers 
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the chance to refine and evolve our thinking as we 
make. It has also created exemplars that allow us to 
critique our design ideas, and move them forward into 
new realms. This process is not meant to propose actual 
implementations, but to allow us to iterate, create a 
productive cycle between writing and making, and 
allow for dissemination of these ideas in more concrete 
form.  

Two projects are discussed in this paper. 
AniThings explores several concepts in animistic design 
through video prototypes that show general interactions 
and contexts, but do not go into detail for form, visual 
design, and specific interactions. As a speculative 
project, its goal is to imagine potential ways that an 
ecology of animistic devices could work. The second 
project, Little Data Wranglers, is a set of working, 
experimental prototypes that use real data, functional 
interactions, and animistic algorithms to explore design 
issues in more detail, and to reveal how this approach 
feels in actual use. Links to videos for both projects are 
provided in the reference section. 

 
2. AniThings 

The AniThings project explores a group of 
devices in a scenario where a designer is working with 
the animistic things in a design process. It proposes and 
demonstrates several key animistic design principles. 

 
AniThings Project Diagram 

 
Heterogeneous Multiplicity – In order to shift people’s 
perception of digital systems away from subject object 
roles, evoke a sense of agency, and create a productive 
ecology, AniThings is a system of several independent 
devices, each with a different “personality,” with names 
such as Nerd, Neophile, and Networker. These 
personalities play out in how the devices interact with 
people, other devices, the topic at hand, and with data 
that is shared by all. This diverse ecology fits in with 
the discerning, associative, adaptive and selective 
qualities of people, where one can creatively benefit 
from a range of perspectives that become familiar over 
time.  

Embodiment – In addition to providing multiple, 
heterogeneous points of view (which could be 
represented on a single screen), AniThings gives the 
“actants” physical form, tangible interactions, and 

distinct spatial locations. Through this embodiment, 
agency is located in material space, and allows people 
to utilize their socio-physio-spatial intelligence as they 
converse with each device – they can turn towards or 
away, move devices in relation to each other, and 
maintain spatial models in their minds so that ideas 
represented by each device and location can be 
understood separately and simultaneously 

The Human is Smart – The AniThings approach is to 
utilize the human powers of imagination and 
extrapolation to build an idea space from the 
contributions of each actant. This means that the 
individual actants are not required to be fully intelligent 
and “conscious”, but need only to behave and interact in 
a way that evokes the fiction of aliveness in the person’s 
imagination and thinking process. We characterize this 
as a kind of “dumb smartness” where the design of the 
behaviors (formally and algorithmically) is focused on 
this evocation rather than the creation of literal 
intelligence. As such, each actant operates as a kind of 
living, evolving locus onto which the person projects 
different ideas that have a certain (literal and figurative) 
point of view. 

Distributed Cognition – The combination of 
herterogeneous multiplicity, embodiment, and a reliance 
on the human imagination creates a digitally enhanced 
version of the milieu discussed earlier. Within this 
milieu is the opportunity for a rich, socially based, 
distributed cognition, where the thinking emerges from 
the milieu, not only for the humans, but for the digital 
actants as well. The AniThings build their own limited 
cognitions over time, and contribute back as social 
members of the milieu. An association of Distributed 
Cognition has already been made with HCI (Hollan 
2000), but our approach takes multiple actants and 
situates them as embodied characters in a physical 
milieu rather than on different parts of a single screen. 
The theory of distributed cognition already moves the 
center of thinking outside the human brain and into a 
world that contains culture, history, objects and other 
actors. Animism takes this further and extends cognition 
with our digital systems as active social members of our 
milieu. They have memory and a point of view, and 
through that they contribute to and alter the milieu 
independently of, and in relation to people. 

AniThings Video Still – Designer working with devices

Figure 2 
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3. Little Data Wranglers 

Little Data Wranglers revisits the scenario of a 
designer working on a project in collaboration with her 
ecology of animistic devices, each with a different set of 
behaviors. This project uses a collection of data (text 
and images) shared amongst the group, as well as 
drawing on the Web as an external source of data to be 
searched and potentially integrated into the group 
collection. As the data is worked with, it is reviewed, 
tagged, selected, grouped, foregrounded, and stored by 
both the devices and the designer. 

The project explores more specific interactions 
and behaviors, and proposes a range of approaches for 
expressing personality and point of view. 
 

Little Data Wranglers – Working with prototypes 

 
Figure 3 

Variable behavior – Several of the actants in this 
system implemented algorithms that produced different 
results each time they were interacted with. For 
example, as a person was tagging images with the 
Tagger device, the device would intervene at random 
times and reject tags (shaking them off the image) if it 
“felt” they were not right. The designer could preserve 
the rejected tag if they wanted. Another device acted as 
a repository for images and showed them in a stacked, 
on-edge format when placed in an upright orientation, 
but showed full images in a grid when moved to a 
horizontal orientation. This variability helped to create 
the fiction of aliveness, and provided a wider range of 
experience of the material at hand. 

Indicating personality and mood – Two of the devices 
were paired as “the twins” who have similar function, 
but different personalities. The person sends a search 
request to the twins, and they look for matches on 
Google image search. The “Good Twin” adds its own 
positive terms to the search, thereby customizing and 
skewing the search. The “Bad Twin” adds negative 
terms, and comes up with different image results. Hence 
the devices seem to have different personalities based 
on the way they interact and respond and how these 
contrast with each other. The twins inject these 
idiosyncratically curated, found images back into the 
milieu, moving the conversation forward. 

Little Data Wranglers – Good Twin Bad Twin 

Figure 4 

Wrangling – Each actant has different ways of 
communicating with people, distinct from how they 
communicate with each other. Specifically, one device, 
the “Wrangler” acts as a conduit for the designer’s 
textual requests to be sent to all the other devices. For 
example, when the person enters “fashion+wearables,” 
this request is communicated wirelessly to all the 
devices, which act on the request in their own unique 
ways. In this way, the Wrangler can be seen as a kind of 
cultural translator between the person and the other 
actants. The Wrangler is also an example of more 
complex social relationships that are possible within the 
milieu – relationships that emerge naturally when 
designing from an animistic point of view that considers 
the needs of a social system that includes actants and 
people, but that may seem odd from a user-centered 
design perspective. 

Interacting with the Wrangler

Figure 5 

Data as actant – While physical embodiment is critical 
to the animistic design approach, not every entity has to 
be physical. In one of the Little Data Wrangler 
prototypes, the person works with sets of images 
contributed by other members of a team over time. 
Images have been assigned different characteristics, and 
later a person can merge sets of images to create a 
mash-up. They will be blended together into a subset of 
images where the images are kept or eliminated based 
on an algorithmic assessment of the “personalities” of 
the images. This approach views data not as a passive 
collection, but as an active entity with it’s own life, 
history, and behaviors. The idea of animistic data that 
can traverse networks and interact with other data, 
processes, and people offers interesting opportunities 
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for further exploration. For example, medical data could 
have a unique personality that includes the owner’s 
ethical rules, sharing/privacy protocols, and history of 
use. 

Creating a mash-up between data actants

Figure  6 

Designer working with the actants

Figure 7 

RESULTS 

The AniThings and Little Data Wranglers 
projects use video and working prototypes to provoke 
an investigation of the qualities and outcomes of 
animism as a paradigm for interaction design. While not 
intended as proposals for actual systems, they 
demonstrate potential implementation strategies and 
guiding design patterns such as heterogeneous 
multiplicity and thing wrangling. They argue for new 
ways for people to interact with digital systems, driven 
by new motivations and conceptions for what the design 
of interactive systems should be. 

Rather than trying to solve problems, animistic 
design creates systems that create useful complexity and 
ambiguity for people, distributing their thinking into a 
digitally augmented, tangible world. And more than 
this, an animistic approach allows people, things and 
data to co-exist in an ecosystem that follows its own 
path, and is not restricted to the narrow constraints of 
user-centric solutionism. Through the use of approaches 
such as heterogeneous multiplicity, animism takes the 
design focus off of the human, and opens up new 
opportunities for non-linear, open-ended collaborations 
between people, things, processes, and data; embracing 
the uncontrolled, the non-rational and the emergent 
milieu.  

This new approach is urgently needed given 
the advent of the Internet of Things, which through the 
sheer quantity of devices requires new methods for 
design and interaction. When everything has a 
computational component and is connected together in 
massive networks, we need new metaphors and models 
(such as wranglers) for device and data behaviors and 
the roles they may play. It is critical that people have a 
practical, tacit understanding of these unknowably 
complex systems, so that they can make use of and 
influence them rather than endure seemingly arbitrary 
outcomes based on an overly rational interaction design 
approach. 

By rejecting user-centered, efficiency oriented, 
literal approaches, animistic design offers a way to open 
the contemporary digital black box, unpacking it into 
understandable and accessible parts that, because they 
are fictional, serve the roles that metaphor, story telling, 
and myth have long played in culture and design. 
 
DESIGN INSIGHTS 
 

There are several areas revealed in these design 
speculations that need further work. The idea of 
designing active, intention filled digital systems has 
many potential pitfalls. From the beginning of the work 
on this project, it became clear that an anthropomorphic 
approach would lead away from the intended outcome, 
which is not a full blown simulation of intelligence, but 
a new set of relations between people and the digital. 
We are not interested in creating a master/slave 
relationship, or a new, optimized source of reliable 
information. The use of faces in particular can create 
expectations of high intelligence, authority, 
subservience, complex or unintended social relations, or 
worse, lead to the uncanny valley that simply leaves 
people cold. 

On the other hand, avoiding faces and other 
features that read as superficial, cute, and emotional 
creates a design challenge to successfully indicate 
aliveness. Several insights came to light through the 
AniThings and Little Data Wranglers projects. 

Find a “native” form of animism – In the design 
process for these projects, we frequently ran into dead-
end approaches that used skeuomorphs based on 
humans or animals. Whether using LEDs that seemed 
like eyes, or applying studded leather as “clothing” to a 
device case, the literal character of these design choices 
took away from the suspense of disbelief that gave the 
devices a believable inner life. Instead, we found more 
success in using design cues that were more native to 
the devices’ function and digital personality. For 
example, the Tagger would “shake” off a tag it didn’t 
like, indicating its recalcitrant attitude. In a side 
experiment, a device mined an Evernote account that 
contained an author’s writing and extracted and 
displayed random sentences. To show conversational 
tone, one version prepended positive, supportive 
comments, and another version prepended negative, 
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skeptical comments. 
Ideas are not toys – In creating characters that play in 
this new digital milieu, we found that it was one thing to 
design animistic “toys” as described by Ackermann that 
operate primarily in the realm of physical motion, and a 
very different thing to create animistic 
conversationalists who can operate in the realm of ideas 
through text, image, video, and audio. Not that physical 
motion and playfulness aren’t useful in these “adult,” 
idea-driven systems, but animistic expressions that 
involve a range of media forms seem to require an 
entirely new design approach.  
 
Make animism readable – The Little Data Wranglers 
project made it clear that there is much further work to 
be done to develop an animistic design vocabulary. In 
creating behaviors and forms, the use of contrast, 
history, variability, and tone are helpful strategies to 
spur the imagination of people. For example, the Good 
Twin and Bad Twin devices successfully indicated their 
character because of their names, and because the 
person could see the twins’ “take” on the search request 
in contrast with each other in real time. 
 
Use a spectrum of animism – We found that as we 
implemented the different actants, they evoked different 
kinds and amounts of personality and aliveness. Some, 
like the tagger, seemed quite alive and opinionated 
because it “shook off” tags with seeming intention. 
While others, like the Good and Bad Twins, were on the 
dumber, less sentient end of the animism spectrum, 
more methodically retrieving their respects takes on a 
search request. While not initially a conscious design 
strategy, we believe that the amount and qualities of 
animism should be on a spectrum that matches the 
underlying role being designed. Further, depending on 
context and need, an actant may move on the spectrum. 
 
Keep myth and play – Despite our intentions to stay 
away from the overly functional, we easily fell into 
common interaction design patterns that caused the 
projects to lose their animistic feel. To counter this, we 
found it was essential to design into the actants a sense 
of backstory, as well as humor, irony, or other strong 
attitude. In addition, a sense of play in the micro-
interactions (such as a quirky movement) was also 
meaningful in building important social bonds between 
people and devices.  
 
Artificiality, Believability, Conviviality – Our 
experience also aligns with Ackermann’s three 
attributes of artificiality (“The artificiality… makes it 
possible to engage and confront their “attitudes” in 
ways not possible with people or pets.”), believability 
(“consistency in manners of being and doing, more than 
humanoid traits or realistic features, are what fosters 
playful exploration”), and conviviality (“[an actant] 
engages you in a dialog... It is responsive, yet it won’t 
just give in. It is not malleable like clay. Nor is it 
stubborn as a donkey.”). These serve to create enough 

of a sense of life and conversational potential to occupy 
one’s imagination, while simultaneously maintaining a 
sense of pretend and dumbness that sets expectations for 
appropriate and interesting interactions in the context. 

CONCLUSION 

The experiments discussed in this paper through 
the proposed animistic design framework indicate the 
potential for a line of investigation that combines design 
practice with a theoretical framework steeped in 
philosophy and cognitive sciences. In this context, 
animism gains a position as both a valuable research 
method and a practical design perspective that perfectly 
embodies the fruitfulness of a ‘research through 
making’ approach, one that acts in order to know and 
produces knowledge that hinges on practice.    

Our research on new modes of interaction based 
on animism has found that these modes question three 
main given assumptions that underpin the way 
interaction design is usually conceptualized. First, 
animism-driven interaction questions the prevalence of 
cognitive modes of apprehension. Instead, it favors the 
non-cognitive, the empathic, the somatic, the 
sympathetic, the ‘below the radar’, even the non-
rational and contradictory. Second, by working at the 
fuzzy boundary between user and device, and by 
embracing the non-linearity and messiness of this 
process, animism-driven interaction questions the 
centrality of the user, which is still the mainstream 
perspective in interaction design. Instead, it experiments 
with and promotes a spectrum of subtle – and not so 
subtle - strategies of object animation to challenge the 
existing focus on the user’s needs, wishes, and 
expectations. Finally, animism-driven interaction 
represents a timely contribution to a practice-based 
articulation of what has been described as a ‘flat 
ontology’3, that is, a non-hierarchical landscape where 
the human and the non-human engage with each other 
beyond established dichotomies. In this sense, animism-
driven interaction is also a theoretical model for 
rethinking from the bottom–up strategies of negotiating 
the relationship between us and things, whether these 
are animated or not. 
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ABSTRACT 

In the current Internet of Things (IoT) 

environment, objects are tagged with sensors 

without a clear understanding of people’s 

individual and collective patterns of behaviour. We 

argue that designers can create more meaningful 

and effective networked objects through 

collaborating with ethnographers and Machine 

Learning (ML) experts. In this paper, we present 

the approach and preliminary insights of two 

analysts from those disciplines on the same data 

set, and speculate on how they complement one 

another and the design process. Ethnographic data 

can indicate the questions that are interesting to 

study with ML algorithms and help interpret the 

data generated by ML by positioning it into wider 

socio-cultural situations. Ultimately, this 

collaboration can inspire designers to create 

meaningful products, services, and processes of 

IoT.  

INTRODUCTION 
Connecting wireless communications technology to 
products aided the appearance of “networked” objects. 
With the help of sensors, refrigerators, bicycles, 
thermostats, and even toothbrushes have began to 
communicate with their owner, manufacturer, and of 
course, one another. This “Internet of Things” (IoT), a 
term coined by the Auto-ID research group at MIT in 
1999 (Ashton, 2009), refers to the emerging system of 
products becoming connected to the Internet. This 
system enables data to flow between people, networked 
objects, and Internet services and has begun to allow us 
to explore and shape our surroundings in a way that is 
unprecedented in both speed and scale. 

The amount of data that is being streamed from 
networked objects is massive. As such objects become 
more common, the data they will collect will soon 
outweigh what we know about the physical object itself 
(Speed & Barker, 2014). This situation, however, raises 
some concerns. In the current IoT environment, there 
seems to be a race to tag every product with a sensor 
without the guidance of a clear user experience or 
business model (Claro Partners, 2014). But without new 
methods to understand and tap into people’s patterns of 
behaviour, webs of practices and emerging values, it is 
hard for designers to imagine and create meaningful 
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networked objects (Giaccardi, Speed, Ruben 2014). Our 
main claim in this paper is that these new methods can 
be developed only through close collaboration between 
designers, ethnographers, and computer scientists. 

Objects circulate in “regimes of value”, which belong to 
specific temporal and geographic settings (Appadurai, 
1986, p. 4). The shape and meaning of objects are 
assigned through their incorporation across diverse 
environments. We consider that ethnographic research 
and Machine Learning (ML), which are both pattern 
seeking in their simplest sense, can contribute to reveal 
this complex architecture of practices and values. ML 
algorithms have already being used to cross-reference a 
multitude of databases and identify common patterns 
across a large variety of situations (Bandyopadhyay & 
Sen, 2011), and current ethnographic design research 
methods are well equipped to position patterns in 
specific socio-cultural situations, thus offering in depth 
insights and understandings of those patterns. Together, 
ethnographers and machine learning experts could 
provide the relevant quantitative and qualitative data 
that is needed to guide and enrich the creative process of 
designers who work in the IoT space by providing them 
detailed knowledge about the use, value, and meaning 
of objects and their relevant practices. 

The aim of this paper is to contrast and combine these 
two approaches through discussions with expert 
analysts, and investigate the usefulness of the 
approaches for design practice and research. In order to 
do so, we generated a novel type of data set from the 
use of three products at five households. We then 
discussed this data set with an ethnographer and a 
computer scientist with an expertise in ML about how 
they would approach to analyze the data and what kind 
of patterns they would expect to find. In this paper, we 
first present the theoretical and practical issues that were 
pointed out by our experts, and then discuss the 
relevance of these issues to design research in IoT.  

SEEKING PATTERNS IN DATA 
Law (1991) speaks of the ontological symmetry of 
people and things, where objects adopt the 
characteristics of humans by forming networks, 
speaking, and working performatively. This style of 
analysis inevitably questions the dominant divides 
between subjects and objects, and between ideality and 
materiality (Engeström & Blackler, 2005). This is 
especially the case with networked objects since they 
take on agency through the data they collect and 
interventions they make in the lives of the people that 
use them. However, the focus of the research conducted 
within IoT domain so far is exclusively human-
centered: Products and services are meant to answer the 
needs of people only. Yet there is an ongoing 
“dialogue” between people and objects, a consensual 
relationship about an object’s function and value that 
develops in use, which call for methods of design 
research that give both people and objects an equal 
voice. We argue that within an IoT paradigm, it is 

crucial to include objects into the research process as 
participants (not just as products) and make better use of 
the data they gather while being used, sitting and 
moving around us. This data can be numerical, and thus 
readable by computer codes, or can be qualitative so to 
reveal the practices developed around the object within 
specific socio-cultural situations. 

McVeigh-Schultz et al. (2012) used lifelogging (i.e., a 
video record of personal information) as a way to 
capture the perspective of networked objects, and 
explore new design opportunities by animating objects 
as characters with their own stories to tell. We followed 
a similar lifelogging approach to build our data set and 
provide both our analysts (i.e., the anthropologist and 
the ML expert) with a rich source of information and 
potentially novel insights. 

THE DATA SET      
Considering the notion that practices are carried out 
within familiar contexts, temporal orders and objects 
(Ng, 2013), we selected a mundane home activity—
preparing and drinking tea or coffee—and focused on 
the practices that revolve around a kettle, a fridge, and a 
cup (k-f-c). It was thought that together these objects 
would reveal insights not just about themselves but also 
about their relationships with each other, that is, about 
interconnected practices. 

We attached logging devices called Autographers 
(www.autographer.com) on k-f-c sets at five households 
to capture visual and numerical data about patterns and 
movements of objects at use time (Figure 1). 
Autographers are small cameras that are clipped to a 
person or object and automatically take pictures when 
prompted by one of the sensors embedded in them 
(accelerometer, color sensor, magnetometer, 
thermometer, and PIR). The Autographers provide time-
lapse details that can be accumulated into a visual 
narrative of events, as well as record numerical data of 
each event.  

    
Figure 1: Autographers at work. 

Each household was given three Autographers for two 
days. On Day 1, the Autographers were placed on the 
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kettle, cup, and fridge, and on Day 2, they were placed 
on the kettle, the cup, and the user. The users were 
asked to turn on the Autographers only when they 
prepared coffee and tea. By this way, we ensured that 
the Autographers did not take any photos without the 
users’ awareness and will. The procedure involved 
introducing the users with the Autographers, explaining 
the procedure and getting consent, asking them to 
prepare a tea or coffee to check if the cameras worked 
as well as to provide a base to talk about their tea and 
coffee routines. We ended the procedure by 
interviewing the users about their coffee/tea practices 
and related products. 

Data collected from the Autographers provided detailed 
information about the use patterns of particular objects 
and their trajectories throughout space and time, and 
supplemental data on parallel activities and objects. The 
Autographers collected 3000+ photographs, which were 
combined in a timeline (Figure 2) to be discussed with 
our analysts. 

 

Figure 2: Format of the photographs taken by Autographers (from a 
cup’s perspective) 

PATTERNS FROM AN ETHNOGRAPHICAL 
PERSPECTIVE 
Involving ethnography within design is not detached 
observation; rather it helps unfolding practices and 
closing the gap between observation and understanding 
(Gunn & Donovan, 2012). Ethnographers illustrate the 
intimacy of relations between the material and the 
social, and the complex relationships between objects 
and values. Their role is to reveal differences and 
similarities in order to allow people have a better way of 
knowing what they do (Leach, 2010). 

The preliminary interpretations of our first analyst, the 
anthropologist, mainly revolved around understanding 
how the objects were used and valued, and their 
relationalities with other objects and practices. For this 
project, the ethnographic approach would begin with 
triangulation of different types of data gathered from 
different methods: visual and aural data gathered 
through real-time observations and photographic 
images, reported data from human subjects via 
interviews, and comparative knowledge about material 
practices – notably use of appliances and kitchen 
cultures – from previous ethnographic research in other 
contexts. By considering data both discretely and 

collectively, the analysis would identify not just rituals 
and patterns of use, movement, and time, but also points 
of commonality and difference across the sites studied 
here, as well as possible commonalities and differences 
with other contexts outside this particular study. As a 
result, the ethnographic data would be useful for 
considering issues of scale and scalability, 
embeddedness of practices and beliefs within particular 
cultural contexts, cultural modes of temporality, 
particularity versus generality of practices, and 
comparative possibilities beyond this particular 
research. 

Specifically, in looking at the data, the anthropologist 
was interested in understanding some fundamental 
questions: (1) What were the objects that inhabited the 
settings studied and what were their basic properties or 
behaviors (were they human, non-human; did they move 
or remain in one place; how did they move and under 
what conditions; did they change or remain the same; 
what was the nature of change); (2) What were the 
relationships among these objects (how did they interact 
with one another, how were those interactions apparent; 
did there seem to be any sort of patterning in terms of 
sequencing, repetition, preferences, or motivation – 
such as deliberate interaction, accidental interaction, 
spontaneous interaction, byproduct interaction); (3) 
How did human subjects describe the quality of those 
interactions (what terminology did they use, what 
features did they remark on or not remark on); (4) What 
commonalities or differences appeared across the 
different types of data (did human subjects use an object 
repeatedly but describe it as rare in the interview; did 
the interviews focus repeatedly on an object or practice 
that did not appear in the photographs); and (5) What 
exceptions, contradictions, or curiosities emerged. From 
these initial questions, the anthropologist could draw 
initial hypotheses about such concerns as value, beliefs, 
social relations and social networks, implicit and 
explicit knowledge, and individual versus cultural or 
collective traits, among others. We detail a few 
hypotheses from these materials here. 

On the basis of the photographs taken by the 
Autographers, the first fundamental issue that our 
analyst pointed out is the curious distinction between 
static and dynamic objects: some objects travel while 
others remain in place. And as such, they each belong to 
different, although at times overlapping, communities of 
things. We see all kinds of things moving into and out 
of the photographs, e.g., fresh produce, plastic bags, 
cutlery, kitchen towels, and see the things that move and 
come into contact with other things. For instance, for 
cups that move, they go in cars, which brings them into 
contact with radios; when they go to work, they come 
into contact with laptops, books and papers, and so on. 
In other words, it is apparent from the photographs that 
objects exist in longer chains of relationships with other 
objects and practices. This evokes the ideas about where 
things “live”, where their “homes” are and which things 
live where. Therefore, we need to think about 
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neighbourhoods and communities and how those are 
connected physically, socially, and emotionally. There 
may be things that have homes, which are not where 
they appear to be. It is interesting from an ethnographic 
point-of-view to map out these relationships to see what 
interacts with what and theorize about whether 
movement changes the nature of things and the social 
ecologies they inhabit.  

In addition to the objects’ movement through space, 
there seems to be interesting work about temporalities 
as well—things exist in specific temporalities but not 
necessarily the same temporalities. For instance, it 
seems as if most people do other things while they wait 
for water to boil and coffee to be ready (Figure 3). So, 
things occupy time, but also create empty times for 
other things. A kettle occupies time, but that is time that 
the person making the coffee is not using for that task, 
so the person does something else during that time to 
make a phone call, do push-ups, wash dishes, etc. 
Objects and users may occupy different temporalities 
and may engage in different types of activities and 
assign different values to those temporalities. In many 
respects, the temporal rhythms of things force users to 
adapt their own temporal rhythms, which open up 
intriguing possibilities for understanding how things are 
both mechanical and social actants in the world. While 
these practices are occasionally captured by the 
Autographers, they are rarely captured by the 
interviews. 

Ultimately, the initial analysis of our first analyst helped 
to distinguish between different spatial trajectories and 
temporalities of objects while also revealing the 
multiple, overlapping, or even parallel relationships that 
cohere among the objects. 

     
Figure 3: Things done while waiting for the water to boil (from a 
kettle’s perspective) 

PATTERNS FROM THE ML PERSPECTIVE 
In machine learning there is a subfield that focuses on 
the task of discovering patterns, namely pattern 
recognition. Each observation (data point) is typically 
considered to be multi-dimensional (multiple 
attributes/features). For instance in our dataset, each 
photograph may be considered to consist of: the 
photograph itself (pixels), time and date of the 
photograph, location, and so on. Other attributes could 
be extracted by utilizing variety of analysis techniques, 
e.g., using computer vision techniques to identify one or 
several objects or object classes, identify specific people 
in the photographs, or detect specific conditions and 
situations. To provide contextual information, additional 

attributes could be obtained by linking with external 
datasets, e.g., using GPS coordinates and time/data of 
the photograph, it is possible to obtain the data on the 
weather, local events, and so on.  

The ways in which pattern recognition is performed can 
be classified as supervised and unsupervised. 
Supervised learning can be used for discovering patterns 
by specifying for which attribute should the patterns be 
discovered. Any of the attributes could be at the center 
of the inquiry; e.g., kettle being on, type of drink being 
made, time of the day, and so on.  Once the attribute is 
selected the algorithm looks at other related attributes as 
to discover variety of patterns. For instance, in the case 
with the kettle being on there might be patterns that 
include time of the day (everyday between 8 am-9 am), 
presence of certain individuals or objects (such as cups 
on the counter; see Figure 4), and actions (such as 
opening the fridge). Unsupervised learning is a broader 
pattern search technique in which the algorithm decides 
for which attributes the patterns will be discovered. 

 
Figure 4: Identified cups which enter the scene (from a kettle’s 
perspective) 

By utilizing ML, a multitude of patterns could be 
discovered. However, many of the patterns might not be 
as meaningful. For example, ML may find a variety of 
obvious patterns for “the kettle being on”: kettle is on 
when the kettle indicator light is red, kettle is on if the 
water level is not empty, kettle is on if it is not dark in 
the room. From the ML perspective all of these patterns 
are very strong, yet in practice many might be of no 
value. In ML the degree to which a pattern is considered 
“interesting” is typically determined from a purely 
quantitative standpoint. However, while most patterns 
might not be as useful, some might provide an 
interesting insight which might not have been 
discovered otherwise (e.g., every instance that the kettle 
is turned on, there is a particular advertisement at the 
TV). How to interpret and make use of this pattern are 
at the hands of designers.   

Ultimately, the multitude of patterns produced by ML 
could expose designers to a variety of aspects. In turn, 
feedback from examination of these patterns could be 
incorporated into the ML algorithms as to make the 
search for patterns more efficient and useful. 

COLLABORATION BETWEEN DISCIPLINES – 
RELEVANCE FOR DESIGN 
The movements, lives, and transformations of objects 
are complex, but we consider that they can be subjected 
to reasonably systematic and rigorous analysis through a 
combination of ethnographic studies and machine 
learning algorithms, which would be used as a basis for 
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coming up with design concepts and innovation 
potentials by designers. 

Of particular concern to ethnography is to investigate 
the motivations, beliefs, and values that inform people’s 
behaviours and the objects they use in these behaviours, 
especially in terms of understanding discrepancies 
between reported and actual behaviour. Design does not 
have a sustained tradition of theorizing the context of 
usage and interpreting the cultural meaning of things. 
The forte of ethnography is contextualization, holistic 
explanation, and cultural interpretation through cross-
cultural comparison and the development of theoretical 
concepts (Otto & Smith, 2013). Therefore, it provides 
an analytical frame to understand practices from which 
design requirements and ideas may be extracted 
(Kjærsgaard, 2013). 

The data gathered through ethnographic research can 
help identify gaps and contradictions, and ultimately 
initiate critical inquiry into issues of generality and 
specificity, routine patterns and deviations from norms. 
The issues that were raised by our ethnographer analyst 
about the temporality, movement, and relationships of 
objects, for instance, can be used as a new perspective 
to think about objects. Imagining the time perception of 
objects (e.g., what would empty or filled time look like 
from the perspective of an inanimate thing? what are the 
multiple routines and rhythms that exist between and 
across the things that are in relationships with one 
another?) or social dynamics within a context (e.g., how 
does the nature of the relationships change when an 
object moves between different users or the same user 
moves between different objects from the same 
category?) can bring unique insights about the role of 
objects in human practices, and thus open up design 
opportunities that we may not be able to foresee with 
traditional methods of user research. In a former study, 
we used such questions posed from an ethnographic 
perspective as an exercise to look inward to the 
imagined character of objects and outward to the larger 
social context that surrounds them, which inspired 
designers to come up with novel design ideas (Cila et 
al., 2015). 

The main contribution of ML to the design field, on the 
other hand, is expanding the processing of the data 
gathered by objects beyond human capacity and skills. 
ML could be used as a way to identify novel patterns of 
use within the data that is streamed through the 
interaction between people and things, and things and 
things. Through a better understanding of what data can 
tell us about how we use objects in practice, new 
models of use may emerge and inform the development 
of exploratory design concepts and prototypes. Second, 
the complex constellations of objects, data sets gathered 
in realtime, and ML algorithms that identify patterns 
constitute openings together to new markets where 
different kinds of “value” are exchanged (Speed & 
Barker, 2014). For instance, the Google Nest thermostat 
learns how you live through data gathering and analysis, 
and promises to save you energy and money. In this 

case, the data produced through personal and social 
activities is exchanged into value to constitute new 
market content. Third, ML algorithms can also help 
designers to predict futures—once appropriate patterns 
are identified predicting future might be just a matter of 
performing extrapolation (Armstrong, 1984).  

In all the cases that have been mentioned so far, it is 
apparent that each discipline has strengths that can make 
a unique contribution to the design field. For example, 
while ethnography provides data explaining “social 
facts” (Durkheim, 1982, p. 50-59) of processes/practices 
and positions them in a wider socio-cultural situation 
through interpretation, the data provided by ML 
algorithms is “objective facts”, focused on instances and 
gathered faster. In order to reach to meaningful 
outcomes, ethnographic research requires a small 
number of data points, whereas ML requires a lot of 
data points from multiple situations and a bigger group 
of people. This provides ML to cover a “breadth” of all 
relevant issues for a context and ethnographic research 
to offer “depth” on specific issues. 

The ethnographer plays an active role in data collection 
and analysis, whereas the role of computer scientist is 
more passive when analysing the data. This may help 
the computer scientist to reveal some patterns that were 
invisible beforehand, yet s/he needs the help of the 
ethnographer to make sense of those patterns (Kriegel 
et. al., 2009). In other words, it is more difficult for an 
ethnographer to see patterns that are at larger scales than 
captured by the ethnographic data, whereas a computer 
scientist cannot see which patterns are meaningful. And 
lastly, provided by the approaches used by these 
disciplines, the patterns revealed by ethnographic 
research are higher in “quality” while they are higher in 
“quantity” in ML. These qualities are summarized in 
Table 1. 
Table 1: The qualities of the ethnographic and ML data 

Ethnographic data Machine Learning data 
Involves interpretation Based on factual situations 

Positioned in socio-cultural 
situations 

Non-situated 

Requires a small number of 
data points 

Requires a lot of data points 

Provides depth Provides breadth 
Active data collection Passive data collection 

Focused on processes and 
practices 

Focused on instances and 
moments 

Identifies existing patterns Identifies invisible patterns 

Revealed patterns are higher 
in quality 

Revealed patterns are higher 
in number 

   
 
Provided by their complementary strengths, we consider 
that a combination of these disciplines affords excellent 
grounds for designing for IoT. The working relationship 
of ethnography and ML can be in two ways (Figure 5): 
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First, ethnographic data can point out which questions 
and practices are interesting and rich to study and 
ultimately have a potential to trigger design ideas (1a). 
This involves theorizing about particular contexts to 
look into or conducting field studies to identify which 
objects to collect data from through sensors and what 
parameters to keep track of. This is essentially a 
question of what inputs matter and why, in a certain 
situation. Guided by ethnographic studies, the ML 
algorithms can then go through the data collected 
through those objects and reveal some patterns (1b). 

Second, ethnographic research can also help in 
interpreting the data generated by ML (2a, 2b). Sensor-
based data and its related analyses are often not, in 
itself, directly informative of the activities and contexts, 
and automatic interpretation often cannot adequately 
reflect the situated and contingent nature of human 
activity (Dourish, 2004). Using an ethnographic 
perspective can help to understand the full meaning and 
context of this human activity in open-ended domains. 
In both processes, the outcome of the analyses from 
each discipline can be the input for the other.  

 

Figure 5: How the disciplines of ethnography and ML feed into each 
other. 

Design is directed toward the future. Its success is 
demonstrated by the relevance of its outcomes to 
people’s lives and material and social impact of 
particular solutions, rather than by the validity of its 
generalizations (Otto & Smith, 2013). This is the point 
that design departs from ethnography and ML. It does 
not aim for all-applicable solutions that are based on 
existing data, but for products and services that can 
transform reality. The patterns revealed by ML and 
ethnography about human behaviour and object use can 
provide inspiration for designers, yet they need to go 
one step further by transforming this knowledge into 
meaningful products, services, and processes. To put it 
differently, the aim of ML and ethnography is not 
simply to provide designers with more information 
about use practices, but rather to inspire them to explore 
new cultural practices by understanding the overlaps 
and gaps within current practices and beliefs with a 
view of instigating behavioural change around the 
employment of data.  

Designers are certainly required to adapt the patterns 
revealed and the relationships identified into meaningful 
user experiences and business opportunities with their 
expertise. A failed example in this sense can be Audrey 
(Figure 6): Seeing that the kitchen is considered as the 
heart of the home by many people and recognizing that 
people do lightweight web browsing or “Internet 
Snacking” when spending time in this environment 
prompted designers to come up with the idea of Audrey, 
which is a digital assistant located in the kitchen 
combining an agenda, an address book, and a calendar, 
and has Internet access for checking the weather and the 
stock market (3Com Audrey, 2015). Not surprisingly, 
Audrey was discontinued soon after its introduction in 
2000. Its short life offers us a lesson about combining 
different user activities (spending time in the kitchen 
and surfing Internet, in this case) without considering 
the bigger use context and market demands. Audrey 
became yet another countertop appliance that did not 
help its cause, rather than a meaningful product 
answering a real user need. The task of the designers is 
to integrate the patterns identified by ethnographers and 
ML algorithms into their design processes by 
considering the bigger use context and envision new 
futures on the basis of the value architectures revealed 
by these disciplines.  
 

 
Figure 6: Audrey by 3Com. 

CONCLUSIONS 
Generating new products is, “a practice of configuring 
new alignments between the social and the material that 
are both localized and able to travel, stable and 
reconfigurable, intelligibly familiar, and recognizably 
new” (Suchman, Trigg & Blomberg, 2002, p. 164). In 
the IoT environment, we consider that it is possible via 
collaboration between ethnographers, ML experts, and 
designers. Through fieldwork, ethnographers can tell 
ML experts where to look at interesting patterns and/or 
make sense of the patterns identified by ML algorithms. 
By integrating this knowledge into their concept 
generation process, designers can envision more 
accurate futures, as well as more meaningful networked 
objects.     
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individual study programmes and academies. This decision was based on the idea that the university’s research 
is rooted in social issues affecting the city and region, and established professional practice. Such issues are 
multidisciplinary by nature and cannot be resolved by applying standard knowledge or common routines. 
In designating the research groups, the Executive Board took into account that they should fit in with the 
university’s long-term strategy and image. The professional fields were chosen to reflect the university’s image 
as a regionally anchored knowledge organisation with a highly diverse population. 

The research groups that share an interest in design and innovation joint forces in the organisation of PIN-C2015. 

Change Management is not just about the management of change, say transforming a dull bureaucracy 
into a hip and agile network organisation. Change management is also about changing management itself, 
challenging our ingrained understandings of what management is and how it works. The Research group Change 
Management at The Hague University of Applied Sciences wants to rethink organisations – or better yet: redo 
them. Learn more about our research at lectoraatchangemanagement.nl

Designerly Innovation spurs breakthrough innovation by a designerly way of thinking and doing. A designerly 
approach to societal challenges can help to create alternative visions and solutions. The research team 
Designery Innovation develops expertise and practical tools in three directions: Future Telling, Design Thinking 
and Participatory Innovation. Integrating research, design and evaluation in new iterative research and creation 
methods. An innovation approach driven by design. Together with partners solutions are being realised to make 
our society future-proof. 

About the organisers
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The application of information and communication technology (ICT) in public urban administration and the social 
domain is a relatively new development. The issue has surfaced on the political radar due to its direct link to 
political and administrative ambitions such as the promotion of social cohesion, liveability, participation and 
interactivity. The research group in Information, Technology and Society aims at the development of conceptual 
skills to deal with complex problems in networks of people, organisations and technologies. From the perspective 
of our western society, the challenges are not technical, but psychological, social and organisational. Mentality 
and methods from the cultural sector such as design thinking and reframing have proven very useful and the 
group’s research is aimed at developing methods and techniques for meaning-oriented analysis and design for 
reframing in many different sectors in society.

Rianne Valkenburg, professor Designerly Innovation
Coen Dekkers, senior lecturer 
Jacco van Uden, professor Change Management
Dick Rijken, professor Information, Technology and Society
Jos van Leeuwen, senior lecturer
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UNIVERSITY OF SOUTHERN DENMARK
University of Southern Denmark is the third largest in Denmark with campuses in five cities. The Kolding campus 
has a particular focus on design, and SDU Design is a new research centre that brings together more than 50 
design researchers within the University of Southern Denmark in Kolding. It includes seven academic disciplines: 
Design Studies and Interaction Analysis from the Humanities; Design Management and Business Relations from 
the Social Sciences; and Interaction Design, Design Anthropology and Participatory Innovation from Engineering. 
The centre strives to develop a multidisciplinary understanding of design, as well as new participatory approaches 
to innovation. It is currently expanding its design research with a Theatre Lab, a Design Learning Lab, and an 
Embodied Design Lab.

SDU Design is a continuation of the SPIRE Centre (Sønderborg Participatory Innovation Research 2008-13) that 
first established the Participatory Innovation Conference in 2011 as a venue for cross-disciplinary innovation 
research.

Jacob Buur, professor of User-Centred Design and research director of SDU Design 
Preben Friis, director of SDU Design Theatre Lab
Mette Gislev Kjærsgaard, associate professor of design anthropology at SDU Design
Henry Larson, professor of participatory innovation at SDU Design
Henrik Sproedt, assistant professor of innovation practice at SDU Design
Dennis Day, associate professor of interaction analysis at SDU Department of Language and Communication
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Rueller, Sarah University of Siegen sarahrueller@aol.com

Ruts, Rob The Hague University of Applied Sciences robruts@gmail.com
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Sluijs, Janneke The Hague University of Applied Sciences
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Stickel, Oliver University of Siegen oliver.stickel@uni-siegen.de

Stoimenova, Niya The Hague University of Applied Sciences niya.stoimenova@gmail.com

Storvang, Pia
University of Southern Denmark, Department of 
Entrepreneurship and Relationship Management

pia.storvang@sam.sdu.dk

Taanquist, Helle University of Southern Denmark, SDU Design hetaa10@student.sdu.dk

Theiss, Anne anne.theiss@expatspousesinitiative.org

Tieleman, Elias contact@eliastieleman.nl

Tordoir, Robert Art Partner sandra@art-partner.nl

Tucker, Paula Brighton and Sussex University Hospital NHS Trust paula.tucker@bsuh.nhs.uk

Turnhout, Koen van koen.vanturnhout@han.nl

Uden, Jacco van The Hague University of Applied Sciences J.c.vanuden@hhs.nl

Valkenburg, Rianne The Hague University of Applied Sciences
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Veen, Tineke van The Hague University of Applied Sciences tinekevanveen@gmail.com
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Verbeek, Peter Paul The Hague University of Applied Sciences

Verhoeven, Fenne fenne.verhoeven@hu.nl

Visser, Petra The Hague University of Applied Sciences p.r.visser@hhs.nl

Vos, Marie de STBY marie@stby.eu

Waart, Peter van Hogeschool Rotterdam - Afdeling Crediteuren, C010 PIN-C p.van.waart@hr.nl
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Wagner, Johannes Univ. of Southern Denmark jwa@sdu.dk

Wagner, Petra AIT Austrian Institute of Technology GmbH harald.krisa@ait.ac.at

Weir, Tony tony.weir@inplayarts.com

Wiberg, Mikael Department of Informatics mwiberg@informatik.umu.se
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