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ABSTRACT

This paper contributes to the debate on benefits that children
can gain through their involvement in Participatory Design (PD)
and highlights the importance of user gains in relation to
vulnerable children. As vulnerable children are prone to
marginalisation, this paper explores the user gains they may
acquire when participating in PD processes. We report on the
results of ‘Making Things!”: a long-term PD project to (co-
)design FabLab workshops for the future together with local,
vulnerable children (6-12 y/o). The analysis points to three
benefits that these children gain through their participation:
developing self-esteem, learning-by-doing, and broadening their
horizons. Based on our findings, we pinpoint the importance of
an approach to PD that is sensitive to the complexities of
participants (cf. ‘Design for vulnerability’) and discuss the need
for suitable methods to assess children’s user gains.!
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1 INTRODUCTION

Participants are at the heart of PD; previous studies [1, 2, 3] have
suggested that they can and should benefit through PD. While
several PD researchers have explored ‘user gains’, benefits that
children can gain from PD remain relatively unexplored [4]. In
this paper, we start from the premise that a central focus on
what children gain from their involvement in PD can lead to
genuine children’s participation, fitting the democratising values
of the early Scandinavian PD tradition [5]. Research on children
in PD processes is often criticised for being “reduced PD” [6, p.
27]. In contrast, genuine children’s participation should enable
their voices to be heard and empower them [7].

We explore user gains in PD processes involving children,
and more specifically wvulnerable children 2 . Children’s
competence and ability to contribute to a PD process are
regularly underestimated; particularly vulnerable children - e.g.
in developing countries [8] - are prone to marginalisation or
ignored [9]. We report on the results of ‘Making Things!: a
long-term PD project to (co-)design FabLab workshops for the
future together with local, vulnerable children (6-12 y/o0). In
doing so, this paper contributes to the debate on benefits
children can gain through PD processes and highlights the
importance of user gains in relation to vulnerable children.

2 CHILDREN’S USER GAINS

There is a dearth of literature on the benefits children can gain
from PD. Previous research on adult user gains (e.g. [1, 2, 3]) has
already shed some light on what user gains in PD processes
might entail. For instance, Bossen et al [1] have determined that
users can gain at a personal level (e.g. gaining new career
opportunities) and at a collective level (e.g. increasing their
competence in working in interdisciplinary groups). Research on
user gains for child-participants in PD processes is scarcer.
Benton et al [10], Hussain [9], Yang [11] and McNally et al [12]
include four of the few contributions to the literature. When
involving children with Autism Spectrum Disorders (ASD) in
PD, Benton et al [9] have reported on gains such as gaining

2 In previous research (e.g. [13, 14]), vulnerable users are described as people at risk
because of their socioeconomic status, diagnosis or limited capacities. Therefore,
we use the term 'vulnerable' children.
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confidence to voice opinions. Hussain [10] on her part has
suggested that empowerment is important consider, while Yang
[11] has concluded that former street children in the Philippines
generally felt more independent and creative as a result of
participation. McNally et al [12] have investigated gains former
child participants perceive from their participation, including
design process knowledge. Literature on children’s user gains
points to a need for further explicating the benefits children gain
from their involvement in PD. This paper contributes to this
topic by reporting on gains we distinguished in a PD with
vulnerable children.

3 CASE STUDY: ‘MAKING THINGS!

‘Making Things!” is a PD project (2015 — August 2018), set up by
two design researchers of FabLab Genk (part of LUCA School of
Arts) together with local youth work organisation ‘LYWO®.
LYWO offers activities in leisure time - ranging from playing
outside, doing arts and crafts to swimming lessons - with
attention to the wellbeing of vulnerable children. ‘Making
Things!” aims for designing FabLab workshops for the future, in
a participatory manner (for children participating in FabLabs or
making activities, see e.g. [15] and [16]). By encouraging the
children to design the workshops themselves before effectively
participating in them, we hope they can create appealing FabLab
workshops, which can also be used after completion of ‘Making
Things!” or appropriated by other stakeholders. In this way, the
case study is an exploration of providing children with
opportunities to (co-)design PD processes and is grounded in
Schepers, Dreessen & Zaman's research on 'the child as process
designer' [17]. We hypothesize that allowing children to (co-
)define a PD process and its methods results in more
opportunities to experience user gains.

3.1 Participants

In ‘Making Things!’, between 55 and 65 local children (6-12 y/o),
eight youth workers and two design researchers were involved.
The participating children all came from Genk-Zuid: a specific
district in the city of Genk (Belgium), characterized by its spatial
isolation, deprivation and a weak socio-economic profile of the
residents (high unemployment, etc.). It is a social housing estate,
distinguished by large apartment buildings, with its population
being mainly from Turkish and Moroccan descent. As
participation in LYWO’s activities was voluntary, the group of
children changed every week; a core group of about 25 - 35 of
the same children participated in the PD activities. Children and
their parents were informed and had the opportunity to ask
questions or refrain from taking part, before the start of the
project. In doing so, we attempted to make the PD project
transparent for the child-participants and their parents [18].

3.2 Process

3 Pseudonyms are used to ensure the privacy of the participants and organisation.
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Inspired by existing PD methods for children (e.g. Druin’s
Cooperative Inquiry [19]), we engaged with the participants in
an iterative methodological process entailing (1) participatory
observations and sensitising packages; (2) a first iteration of the
workshops; (3) evaluations; and (4) a second iteration of the
workshops, followed by evaluative interviews.

First, six sessions of participant observations [20] - of more
than 60 boys and girls - were carried out in the period between
April and May 2016, to gain insights in children’s life worlds and
generate ideas for the design of the workshops. Afterwards, 20
children also received a sensitising package: two assignments in
which the children - through drawing and crafting - expressed
their ideas on the workshops [21].

In the second project phase, 33 children participated in a low-
tech workshop on 29 June 2016. They created and customized
paper ornaments, jumping-jack puppets and necklaces. In the
period of July - November 2016, a series of three more low-tech
FabLab workshops took place in which approximately 30
children participated. They experimented with some of the
available machines to assemble and customize laser cut boxes,
allowing them to familiarize with the FabLab’s infrastructure
and providing us with insights in their ‘making’ skills.

Third, informal group interviews were carried out (June -
December 2016). The researchers, youth workers and children
discussed their experiences and expectations of the past and
future workshops, including what they thought they had gained
from them. We also carried out semi-structured interviews with
three youth workers of LYWO (24 November and 15 December
2016). We included the youth workers in assessing children’s
users gains, as the children often talked to them about what they
had gained from a workshop while the researchers were not
present (e.g. on their way from the FabLab to LYWO’s facilities).

The last phase consisted of four high-tech workshops (April -
November 2017). Approximately 50 children participated in these
workshops, and experimented with electronics such as LittleBits
(littlebits.cc): modular, magnetic building blocks. Afterwards, the
workshops were, again, evaluated in terms of perceived user
gains via semi-structured interviews with the youth workers and
the children; the latter took on the form of a role play (for role
playing in design processes, see e.g. [22]).

3.3 Analysis

Over two years of ethnographic fieldwork resulted in audio- and
video recordings, sensitising packages, transcribed interviews,
and logged field notes. The results reported in this paper were
derived from analysing the qualitative data using a Grounded
Theory strategy [23]. Various coding iterations resulted in the
following categories, based on clustering of the codes: (1)
developing  self-esteem, (2) learning-by-doing, and (3)
broadening the social environment as user gain.

4 USER GAINS IN ‘MAKING THINGS?

In the following part, we reflect on the results of the case study.

4.1 Building self-esteem
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The results of ‘Making Things!” - and specifically from
workshops in which the children assembled and customized a
pre-fabricated laser cut box - point to building self-esteem as a
specific user gain. During the workshops, the children
complained about the activity being difficult and actively sought
the help of their peers, the youth workers and us. However, with
some encouragement and (rather minor) assistance, most of the
children were eventually able to assemble the boxes their selves
(see: Fig. 1). As soon as the boxes were put together, the children
expressed a sense of pride: “"Look what I made!”, and the fact that
they took their boxes home and worked further on them, that’s
fantastic!” (interview youth worker, 27 Oct. 2017). According to
the youth workers, these experiences are essential for increasing
children’s self-esteem: “that’s important, the fact that they learn
that although this (...) doesn’t seem feasible in the beginning, once
they persevere, (...), they’re able to do it. And then, over time, you’ll
start to notice that the children start to believe in themselves as
well” (interview youth worker, 24 Nov. 2016). Through
demonstrating their competence in assembling the boxes, but
also in co-designing the workshops, the children developed a
confidence in themselves, their (designer)skills and persistence.
The youth workers noticed how, throughout the project, the
children “are blossoming, in that sense” (interview youth worker,
27 Oct. 2017).

Figure 1: child-participant struggling to assemble the box.

These findings correspond to Hart’s [24] idea that including a
range of situations where children can demonstrate competence
may increase their self-esteem. Children born in low-income
households - such as the participants in ‘Making Things!” - are
more likely to suffer from low self-esteem and feel that they are
“useless” or a “failure” [25, p. 30]. Low self-esteem also influences
success at school, acceptance by their peers, and increases risk at
depression [26]. In this sense, building self-esteem is particularly
relevant for vulnerable children.

4.2 Learning-by-doing

‘Learning-by-doing’ is a central notion in constructionism: a
learning theory that centralizes the construction of mental
models by learners in order to understand the world around
them. Papert (in: [27, p. 4]) claims: “we learn best of all when we
use what we learn to make something we really want”. The
interviews with the children and youth workers showed that this
was also relevant for the children participating in the project.
During ‘Making Things!, the children appeared to be very
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result-driven and enjoyed having something finished at the end
of the workshops: “they are focussed on the result and not on
creating something” (interview youth worker, 27 Oct. 2017). For
instance, in one of the workshops the children made a cube to
produce spherical soap bubbles. The cube needed to be almost
perfectly square to result in a lasting bubble, which appeared to
be very difficult; only some children succeeded. The children did
not experience this as being pleasant: ‘T just wanted to have my
square bubble. I got very frustrated because I had to try over and
over again” (interview Stikran, girl, 11 y/o, 8 Aug. 2017). To steer
the children somewhat away from working towards a finalised
object, we explicitly stimulated experimentation and integrated a
learning-by-doing approach to show that things do not always
work out. For instance, we organised a workshop with Makey
Makey (makeymakey.com/), without aiming to work towards an

end-result. The children could use anything as a keyboard, but
we also included non-conductive elements to confront them with
a process of trial-and-error (see: Fig. 2).

Figure 2: experimenting with the Makey Makey Kkit.

The youth workers noticed that through undergoing such a
learning-by-doing approach the children learned to deal a bit
better with experimenting: “it’s about the steps and the process
they undergo, (...) and that they know that, (...), there are things
that I do not know. But I can get to know them step-by-step and
that's okay" (interview youth worker, 27 Oct. 2017). This resulted
in the children slowly moving away from working quickly
towards a finalised object, as the PD project progressed. This
became particularly evident during one of the workshops in
which the children made a car with the LittleBits kits: “although
the wheels didn’t work, the boys really liked [creating cars with the
LittleBits]” (interview youth worker, 24 Nov. 2016).

Previous studies (e.g. [28, 29]) have shown that vulnerable
children do not always have opportunities to develop or apply a
learning-by-doing approach in their direct environments.
Horgan [30] pointed out that vulnerable children, attending
schools in the more disadvantaged regions, are more likely to
disengage from school. Moreover, they generally demonstrated a
desire to have more ‘learning-by-doing’ opportunities.

4.3 Broadening the children’s horizons

‘Making Things!” showed that through participating the children
broadened their horizons. They experienced participation as a
way to escape their social housing flat and get acquainted with
new technologies, other settings and people: “they want to break
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out, and come to us" (interview youth worker, 27 Oct. 2017). This
relates to Griggs & Walker’s [29, p. 6] finding that vulnerable
children may experience problems - e.g. with social contact -
when they live in an area “with few accessible, safe places to meet
and inexpensive leisure facilities”, as is the case in Genk-Zuid.

Another specific problem is the low parent participation, in
comparison to other districts in Genk: "there is definitely a
certain interest from the parents: “okay, what exactly is that, where
did they go? And what are they doing there?” But it stops there”
(interview youth worker, 24 Nov. 2016). These findings
corroborate Ermisch & Francesconi’s [25] claim that for parents,
their child’s participation in PD projects may be difficult to
understand, particularly when they themselves perceive little
autonomy in their daily lives.

Moreover, the youth workers remarked that - similar to what
Hussain & Sanders [31] observed - the children are rarely
encouraged to discuss or develop critical or creative skills at
home. The youth workers made clear that through co-designing
the workshops the children are provided with opportunities they
would otherwise not have: “designing themselves, and giving
them a bit more of a challenge in the assignments [is interesting]
(interview youth worker, 27 Oct. 2017).

»

5 CONCLUSIONS AND DISCUSSION

In this paper, we extend the debate on user gains in PD
processes by exploring children’s user gains. A central focus on
what vulnerable children gain from involvement in PD - such as
developing self-esteem, learning-by-doing, and broadening
horizons - can lead to genuine forms of participation, fitting the
values of the early-Scandinavian PD tradition [5, 7].

When designing for vulnerable children, user involvement is
particularly important, as the cultural gap between designers and
the target group is especially large [8]. Through ‘Making
Things!”, we noticed that designing with vulnerable participants
does pose some challenges. Time, willingness and the possibility
to participate were often dependent on practical issues. For
instance, the children were expected to contribute to the family
household by looking after siblings (see also: [31]) and could tnot
always participate in the PD activities. Another challenge
entailed the language barrier; coming from mainly Turkish or
Moroccan origin, some of the children did not speak Dutch very
well. However, these children - although labelled as vulnerable -
are perfectly capable “of performing as other children or even
adults who are not well-versed in the design process” [11, p. 12].

5.1 Designing for vulnerability

Focusing on the benefits that children gain through their
participation is important for all children, but even more so for
vulnerable ones. When designing for vulnerable participants, an
approach to PD is required “that is sensitive to the risks of possible
stigmatization” [13, p. 3231, 13]. Understanding the complexities
of the participants and the society they live in, and showing
cultural sensitivity is essential for enabling vulnerable children
to have a positive design experience from which they can benefit
[9, 32]. Freire [33] describes the importance of a facilitator of
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empowerment, understanding the worldview of the participants.
In ‘Making Things!, we attempt to achieve this through
developing relationships with the participants (i.e. children and
youth workers) to build trust and more thoroughly understand
their complexity. The long-term engagement with the
participants as well as the great amount of PD activities
facilitates this. Also, we continuously attempt to depart from
what the child-participants can do, rather than what they cannot
(cf. [34]). This resonates with PD involving children with ASD
that focuses on the strengths of the participants as being
beneficial for the design process, rather than the barriers
ASD characteristics might pose (e.g. [10]). Furthermore, the
approach of ‘Making Things!” corresponds to LYWO’s mission to
empower children by seeing them as active individuals with
their own strengths and possibilities, instead of victims [37]. In
this sense, labelling people as being vulnerable is problematic, as
the term may be perceived as stigmatizing or may lead to making
people vulnerable [13, 14]. Although we follow this argument
and are aware of this sensitivity, we do recognize that the focus
on vulnerability brings certain user gains to the surface that we
otherwise might not have encountered. In future research, we
foresee to reflect further upon this balance between labelling the
participating children as ‘vulnerable’, yet exploring user gains
specifically for vulnerable child-participants.

5.2 Assessing user gains

Assessing user gains - especially when done retrospectively - is
not without its challenges and is almost always done by the
researchers, not by the participants [1, 2, 3]. The assessment of
participants’ gains is not straightforward when children are
involved. For instance, as children develop cognitively and
emotionally at a quick rate, the application of certain methods
for involving children in PD processes or evaluating them is
dependent on several factors such as their verbal skills [35].
Therefore, we explored suitable methods for assessing user gains
together with the child-participants in ‘Making Things!”.

Figure 3: video still from an interview, as role play.

For instance, the semi-structured interviews with the children
were carried out in the form of a role play. The children were
asked to interview each other (based on verbal input from
ourselves), while playing a reporter who was questioning an
interviewee (see: Fig. 3). They were handed a Go-Pro camera and
props (e.g. a laser cut microphone) to step into their roles.
Additionally, we attempted to make our assessment as rich as
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possible by including interviews with the youth workers in
different stages of the trajectory. In this way, we attempted to
assess the children’s user gains in a structured, meaningful way
[3]. This provided us with an applicable starting point in our
research, but we acknowledge that this is merely one way of
assessing user gains. Therefore, in the continuation of the
project, we intend to explore additional methods that might be
relevant for assessing the benefits gained by the children.
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