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Abstract 
 
This paper describes a new method for supporting the design of inclusive products that has the potential to reflect 
better the needs and desires of the user. The method is based on the notion of “scripting” (Schank and Abelson, 
1975) derived from Cognitive Psychology.  The scripting paradigm used entailed two major elements, described as 
tangible and intangible influences on the design process. We focus on the intangible influences, such as: social-
cultural and individual-personal factors that affect the design. The scripting approach is illustrated with a case study 
and the natures of the references recorded during the design are examined in order to highlight the processes relating 
explicit reference to influences on the resulting artifact. Finally, we examine the possibility that hidden cognitive 
processes may limit, shape and control the design by intervening between recorded reference and derived influence, 
whether tangible or intangible. 
 
1 Introduction 
 
The inherent richness of “stories”, “scripts”, and “narratives” and how they can be used effectively in design has 
been investigated recently by a number of researchers (Lloyd, 2000; Strickfaden and Rodgers, 2004). Typically, 
these terms are used in reference to the creation of a play or a movie. That is, something that was authored and 
created for an audience. The term scripting was first used by Schank and Abelson (1975) in their description of 
cognitive schema, as “a structure that describes an appropriate sequence of events in a particular context...”. The 
concept of scripting offers a natural way of describing product design and development. That is, designed products 
hold a type of script that the designer relates with on a day-to-day basis.  
 
2 The Generic Design Process  
 
Researchers have focused on the design process as a topic of study for many decades. Some seminal authors on the 
topic are Nigel Cross (2000), Stuart Pugh (1991), Karl Ulrich and Steven Eppinger (2000), and Pahl & Beitz (1996). 
The generic design process can be described as a chain of interlinking parts. Although the process appears to be 
linear and straightforward, it was recognized as iterative. That is, the chain was followed by moving from one link to 
the next. However, the links may be repeated or revisited at regular intervals before reaching the end of development. 
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Figure 1: The generic design process (adapted from Ulrich and Eppinger, 2000) 



 
Heskett, (2002) states that the term design process implies a unity that was non-existent. This may be due to the fact 
that the rational and cognitive aspects of the design process have been explored extensively, but the subjective 
aspects of the design process have merely been suggested and have not been studied in depth. 
 
2.1 “Scripting” 
 
Typically the term scripting was used in reference to writing a play or movie. A script was something that was 
authored but created for an audience. The term scripting was not new to the design community and was first 
introduce when describing schema (Schank & Abelson, 1975) whereby a script was explained as “a structure that 
describes an appropriate sequence of events in a particular context ... a script is a predetermined, stereotyped 
sequence of actions that define a well-known situation”. The concept of scripting is a natural way of describing 
artifact development and the design process. That is, artifacts naturally hold a type of script that the designer relates 
with on an everyday basis. For example, Dormer describes everyday design as being the ‘little narratives of products’ 
(Dormer 1990). In the context of design, the “script” of products and how it was manifested during the design 
process was both verbally and non-verbally communicated through a storyboard of visual documentation, verbal 
discourse, and textual details. These stories are descriptive and include information about the designers and about the 
context in which the product was created, about the various uses of an object and about the ultimate disposal or 
reintegration of an object. The notion of scripting used in this study has been further developed in order to access 
social and cultural information embedded in the design process. Some of the aspects of the “scripting” process are 
understood, subject to insight, and can be described as the tangible aspects of design. The tangible aspects include 
those definable elements that must occur before an object can be made, such as materials and production technique 
information. Yet, we also address the possibility that the “scripting” of artifacts was highly influenced by a variety of 
other sources, such as the individual experiences of designers. These were described in this study as the intangible 
aspects of design. The tangible and intangible aspects that influence the “scripting” process are cognitively 
interconnected and not easily separable. Despite this, we seek to explore the cognitive processes behind the 
intangible influences that occur within the design process. 
 
2.2 The Inclusive Scripting Approach 
 
Design intended to be accessible to a larger population was known as “inclusive design” and endeavors to design for 
the range of capabilities of a known sample of the population. Capability ranges are said to describe the number of 
individuals in the population with motion, sensory and cognitive impairments at a set level. For example, limitations 
of dexterity, locomotion or the ability to reach and stretch are deemed motion capability ranges. Likewise, basic 
hearing, sight and touch impairments are designated sensory impairments and intellectual, communication and 
learning difficulties are concerned with cognitive capability ranges. The scripting method we describe has the 
potential for creating templates of the design process that may be applied in an inclusive way.  These templates can 
also be created in a straightforward way by “scripting” actual inclusive design case studies. The recording method 
further provides a model for looking at complete range of influences on inclusivity of product design, including those 
originating in social and cultural factors that have not been previously been addressed by inclusive and accessible 
design research (Keates and Clarkson, 2002). The scripting approach describes a model that can also be used as 
method for recording design processes. This approach follows a systematic methodology similar to those developed 
in engineering design (Langdon et al, 2001).  However, it may also potentially be an analysis tool and a script 
generator by utilizing the resulting scripts as design templates. For example, the original scripting approach uses 
scripting as a post-project analysis tool in the following scheme: -  
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A conventional participative design approach focuses on user needs but does not take into account the social-
cultural; individual-personal and cognitive emphasis of the scripting method:- 
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However, an inclusive scripting approach would place scripting at the heart of a user centered, inclusive design 
process as follows: - 
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The latter approach suggests that the development of an inclusive design scripting process that incorporates social 
and personal influences would lead to improved inclusive design. However, this implies that both tangible and 
intangible references can be extracted and interpreted from analysis of  a design record. 
 
2.3 The Tangible and Intangible 
 
At present, the terms “tangible” and “intangible” are used infrequently and loosely in the design community. For 
example Klassen’s paper entitled “Tangible to Intangible” uses the terms to describe a move from a relatively 
prescriptive teaching scenario in design to one that was more collaborative (Klassen 2002). In general, the tangibles 
of design can be more easily pinned down as the teachable, generic aspects of design. The intangibles of design, 
however, are more difficult to define because they are dynamic, ever changing and relative to context. Hartley (2002) 
states that intangibles are “assets such as knowledge, competence, intellectual property, know-how … culture …”, 
which are exploited by business and economics. Moreover, the term “intangible” has been used to describe aspects of 
design including “…intuition, imagination, creativity…” (Zeisel, 1981). For the purpose of this research, Hartley and 
Zeisel’s definitions were used in combination to describe the subjective, cultural and contextual processes of design. 
The intangible aspects that will be focused on in this study are those assets that individuals take to the design 
process, which includes their personal and socio-cultural cognition. Sociologists such as Pierre Bourdieu (1984) 
describe part of the socio-cultural aspect as it relates to the individual-personal dimension. Bourdieu developed a 
sociological theory called “cultural capital” that considers the non-explicit activities of everyday life as defining 
individuals. He considers “cultural capital” to be acted out through the individual’s personal everyday activities. Two 
dimensions of references to the intangibles of design follow from this and will be developed here:  
 

(1) the individual-personal 
(2) the socio-cultural. 

 
In addition, these can be characterised as outside the immediate design environment that includes  the school, studio 
and the shared views of the professional design community. The closeness of the reference extracted during the 
design to the environment of the individuals involved in the process defines a further dimension of closesness of the 
identified reference to the design (Figure 2). 
 

 
 

Figure 2: The classification of references during the design process 



 
 
3 Anthropological Framework 
 
Anthropology assumes that humanity is central to how the world is viewed and interpreted. A holistic framework 
(Monaghan & Just 2000, Geertz, 2000) is therefore central to a worldview, which represents the integration of the 
individual within a social context in an immediate environment, and within a culture in an external environment (see 
Figure 3).  
 
This model was a reflection of the holistic anthropological worldview, which is easily paralleled with the complexity 
of design in general and the complexity of the artifact creation scenario. At the center was the individual because 
whenever society and culture are involved, people are central, which was why anthropology was often described as 
an exploration into humanism. In design, people are deemed central because it is human need that creates desire for 
artifacts, human activity that creates artifacts, and human use of artifacts that close the circle. In the design process, 
the designers are the instruments that implement design information through the scripting process. Because of this, 
awareness of design as being human-centered (e.g. users and clients) and not technology-centered has become 
paramount in recent years (Jordan 1998, 2000).  
 
Surrounding the individual, then, is the context of the immediate environment, which is the near environment of the 
individual (e.g., parents, friends, clothing, and place of residence). The external environment is the larger society and 
culture including particular community groups (e.g., the design community). The holistic worldview of anthropology 
assumes that individuals are affected by and affect the contexts they move within. For the purpose of this research 
project, an individual subject is seen as acting towards the creation of an artifact or object, and this process is 
affected by the context of the immediate and external environments. 

Figure 3: The context of a design student during a design 

 
 
3.1  Generating Inclusive Design Templates Using Scripting Analysis 
 
The approach taken was to generate design scripts from inclusive, trans-generational and universal design projects 
that are reusable by designers. These projects encompass a wider range of considerations than conventional design 
approaches, including more extensive social, cultural and interpersonal dimensions. 
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3.1.1 Data Collection 
 
The holistic, contextualized worldview of design, and ultimately this research project, necessitated the use of a 
variety of methods. This was required as a result of the central objectives of the research, that of relating to society 
and culture, as well as from a systematic approach. The following methods were used:  
 

• observation to view naturally occurring information during the design process 
• informal interview questions derived from the observation  
• questionnaire procedures to query personal details about the students in order to contextualize 
• questionnaire procedures to query details about the tutors’ backgrounds, teaching and expectations 
• interviews with the tutors who were involved with the students 
• observation of the design studio and university to contextualize 
• documenting the visual, textual and verbal information that occurs within the social situation  
• videotape during observation and interviews 
• still photography to capture the visual representations used and created by the students, and the studio-

university context 
• interviews and observation to support the videotapes and photographs. 
 

This variety of collection devices allowed for an investigation of references beyond the tradition of the tangible, the 
obvious and the immediately visible. The multi-dimensionality and complexity of the design process are difficult to 
measure, and therefore mixed methods were used in this study (Langdon et al, 2001). In this way, the design process 
was seen from many viewpoints at once and the information could be crosschecked and examined for connections 
between all the design activities. The use of multiple-methods and the three collection devices provided suggestive 
and engaging examples of scripting that revealed a range of information about the design references through the 
subjects, objects and context of design creation. 
 
 
4 Case-Study: An In-flight Meal Tray 
 
A design brief that represents a common design problem was chosen for this study. The tutor chose a brief from 
D&AD, the prestigious British Design and Art Direction Award. The design categories were established and 
sponsored by industry, such as Virgin Atlantic Airlines and Corus Steel Packaging, who sponsored the chosen design 
brief for this case study. The design brief states that students need to make specific considerations when designing 
the in-flight meal tray.  The brief was delivered in a module entitled ‘user-centered design’:- 
 

• is innovative, 
• is environmentally sound, 
• is user friendly, 
• integrates serving dishes, 
• integrates packaging, 
• and was for an economy meal 
 

The brief was assigned to a group of fourth-year design students in the first term of their honors degree year. It was 
their second design brief of the year. The brief was delivered in a module titled ‘user-centered design’. One tutor was 
responsible for and taught this module, although the students had access to other staff members. 

4.1.1 Scripting 
 
Initially the term scripting has been used to describe the visual, textual and verbal information people communicate 
while involved in design. Although the participants are part of a social and cultural group, they create meaning, 
through their own personal understanding of the world. The central focus of this research project was that the 
decisions made towards creating an artifact are made through the personal experiences of the design students and 



exposure to socio-cultural situations.  In clarification of this concept, scripting in this case study was defined as 
including references to: - 
 

• the functional details of communicating information in design (i.e., visual, textual) 
• the embodied details about the participant’s life including individual-personal and socio-cultural references 
• The script that embodies details of references that define the designer and their relationship with social 

situations and culture. 

 

4.2 The Tangible and Intangible in the Context of the Design Process 
 
Precise tracking of the design process was possible in this case study because of the thorough and detailed data that 
was collected. However, the focus of this study was not on the tangible, known aspects of the design process, but on 
the neglected areas of the design process that were contextualized here. In order to do this, the generic stages of the 
design process were defined as shown in Figure 2. The design process was presented in this case study through 
references to many known and describable aspects of the design process, such as: specific details; the sequence or 
stages of the design process; elements and principles of design; modes of communication; materials, manufacture, 
aesthetics, function and technology. Each participant was tracked session by session to determine the activities they 
were engaged in and how these related to the design process. In the group of 12, only one participant constructed a 
refined physical model that was detailed enough to be prototype ready (see Figure 4).  
 

 

Figure 4: A model of a finished meal tray concept 

 
References to aspects of the design process were easily found. These tangible references were relatively evenly 
distributed and predicable. The student participants referred most often to the factors categorized as user-experience, 
shape and form; and design features and concepts. The tutor referred most often to the factors of design criteria, 
design detailing, materials and aesthetics. Including. The distribution of references to key factors in the design 
process is shown in Table 1. 
 

Table 1: Distribution of references to key factors in the design process 
 

KEY REFERENCES IN THE DESIGN PROCESS 
User experience                    18% 
Design feature                       18% 
Materials                                14% 
Form                                      10% 
Design criteria                         7% 
Aesthetic                                 6% 
User-centered design              6% 
Modeling                                  6% 
Virgin                                       5% 
Detailing                                   5% 
Presentation                             3%  
Manufacture                             2% 

 

 



The distribution of references to aspects in the design process shows that the students were responding to the explicit 
instructions of their tutor, but also were investigating many aspects of the design of an artifact. For example, there 
was an emphasis on the ‘user’ as stakeholder with 24% of the references relating to the user’s experience and user-
centered design and to the ‘clients’ as stakeholder with 21% of the references relating to materials, Virgin and 
manufacture. Each of these examples was a direct reflection of the module and the design brief the participants were 
engaged with (i.e., ‘User-centered Design’ and the design of a meal tray with the sponsors Virgin Atlantic and 
Corus). The design criteria (e.g., the individual participants establishing what will be the specific criteria for success 
in their individual meal trays) and design features (e.g., the specific attributes of the individual meal trays that relate 
to the criteria) make up 25% of the references which emphasizes that the majority of time was spent on concept 
development. Shape, form and aesthetics make up 16% of the references, also an indication of concept development. 
That is, in this study there was a focus on form making during concept development. Along with the design process, 
there were other relevant and explicitly taught factors that were found in this study. These were within the design 
process and cross-referenced with the participant’s questionnaires. Other significant tangible factors include modules 
taken previously or simultaneously, previous project work, and work placements. Each of these was considered to be 
explicit pieces of information because they provide traceable information that can be taken back to a source and 
directly related to the artifact being created. For example, many participants made reference to previous modules 
such as sustainability and to previous projects such as that on branding. These references contain specific sources of 
information about materials, manufacture and concepts that assist in working through the participant’s present design 
brief. Other tangible sources include references to design and designers, which were categorized here as research. 
The intangibles of design were the references that often seemed irrelevant to the design process and related directly 
to the participant. These intangibles appeared to be abstract and non-linear relative to the prescriptive phases of the 
design process.  
 
4.3 Categorizing the Tangible and Intangible  
 
In order to categorize all pieces of information in the scripts developed by the participants, the factors were  
contextualized and cross-referenced in order to determine whether they relate to the tangibles or the intangibles of 
design. Cross-referencing, for example, was done by notating any information from that transcripts that initially 
seem intangible and then checking through other information such as questionnaires to find any connections that may 
have revealed whether the references were tangible or intangible. For example, a participant discussed his value 
system related to design during a session:- 
 

“There are Christian ethics there and I try to keep that in the things I am designing.” 
 

The student was discussing his religious beliefs and making connections to creating a positive user-experience for his 
audience. In addition he also went on to describe his own personal work ethic and how he perceived this as a positive 
design process for himself. This statement has tangible factors relating to designing and the intangible factors of the 
individual-personal and socio-cultural nature 
 

4.3.1 Distribution of Tangible and Intangible 
 
Having established the categories of the tangibles and intangibles and provided a number of examples, these can be 
described quantitatively. The distribution of tangible and intangible references over the period of all sessions in this 
study is shown in Table 2.  
 

Table 2: The distribution of references within the categories of tangible and intangible 

TANGIBLES INTANGIBLES 

Design process          73% 
Research                      9% 
Analogy                        1% 
                 Total           83% 

Individual-personal             10% 
Socio-cultural                       3% 
Analogy                                4% 
                          Total         17% 



 

The references to the tangibles of design were significantly higher than those to the intangibles of design. This was 
not surprising because tutors speak about the tangibles and the students’ respond to these prompts. In addition, 
students were openly discouraged from using personal experiences in this module because the focus was user-
centered design. Even so, the tutor used a significant number of individual-personal and socio-cultural references 
throughout this study. It was speculated that the tutor was not trying to contradict himself or confuse the students, but 
was unaware that his references to the intangibles may actually cause the students to make these types of references 
themselves. The majority of these references were visual and not verbal and a good example of the importance of 
scripting. The one area of primary research that was repeatedly referenced verbally was focus group research. A 
successful focus group study was reported during an early session, which seemed to permeate all other sessions. No 
other forms of research were referenced on such regular intervals.  
 
 
4.3.2 Socio-cultural and Individual-personal 
 
Throughout the analysis of the material in this study it became clear that the context of a given study (i.e., the 
module, design brief, tutors, and design culture-educational context) would alter the definition of various factors. For 
example, in a pilot study, culture economics and transportation had been used as indicators of socio-cultural factors, 
however these were used as indicators of individual-personal in this study. In the case of culture and economics they 
remained within the intangibles of design and simply shifted to another factor. There were several references 
however, that remained in category of intangible because of the abstract nature of the reference. References to the 
socio-cultural were fewest of all factor categories explored in this study. Even so, there were references to these 
factors each day of the study from all participants. The distribution of references was as follows: -

Table 3: Distribution of references to socio-cultural and  to individual-personal factors over the period of the whole study 

 
Although the reference to socio-cultural factors was relatively low in this study it was clear that there was significant 
impact of this factor on the participants. All participants demonstrate this through the spontaneous use of these 
factors at some time throughout the study. Individual-personal references were much higher than socio-cultural. 
However, the tutor made zero references under individual-personal. Of the 12 factors 5 had zero contributions from 
the tutor. Cultural references were relatively narrow, with the same ones repeating and being recycled in the 
classroom. Examples are references to the Japanese bento box, sushi, Chinese steamed dumplings, kosher food and 
British culture.  
 
One factor that was added to individual-personal category later in the analysis process was self-awareness. Self-
awareness was defined as the circumstances in which a participant articulated a heightened awareness with his own 
design process. This was relevant because being aware of how, why and what they were doing towards creating the 
artifact was relevant to whether a reference was deemed tangible or intangible. This also gives rise to the possibility 
of meta-cognitive awareness, or knowledge about how one’s own cognition is working during the design process. 
This might take the form of awareness of how cue features in the design process stimulate memories of previous 
designs or can trigger analogous reasoning by similarity.

SOCIO-CULTURAL FACTORS INDIVIDUAL-PERSONAL FACTORS 
Computer           44% 
Television          15% 
Internet              10% 
Music                10% 
Religion              8% 
Magazines           9%  
Movies                3% 
Government        3% 
Newspaper          1% 

Personal experience       35% 
Interpersonal relations    19% 
Economics                        9% 
Recreation                        8% 
Family                               6% 
Personal memories           5% 
Culture                              5% 
Workplace                        4% 
Self aware                        4% 
Travel                                2% 
Transportation                   2% 
Other education                 1% 



4.3.3 The Intangibles and the Artifact 
 
The relationship between the intangible references to aspects of design and the final artifact were difficult to trace. 
One clear example of this relationship was found in this study with the assistance of a participant with a high degree 
of insight. This example involved a participant who referenced “Glenfidich” whiskey bottle containers. The size and 
proportion of those containers directly influenced the size and proportion of the participant’s final artifact. In fact, it 
was the rectangular form that drove this participant towards a creative solution for the meal tray as one that folded 
into a three-dimensional shape (see Figure 5).  
 

Figure 5: A final concept for a folding tray with the dimensions of a whiskey tin 

 
5 Discussion: Cognitive aspects of Intangibles 
 
Implicit in the concept of scripting influences on the design process was the idea of recording tangible and intangible 
references. However, it was clear that the resulting influence on the design process and resulting artifact must be 
what was manifested from internal cognitive activity in each specific designer. In particular, an identified reference 
may trigger memories or interact with attentional processes in ways that are not accessible to the researcher’s 
analysis. These cognitive intangibles are subsequently assumed to give rise to the identified influence on the design. 
Cognitive psychological analysis would suggest that this post-reference, cognition could include a number of 
complex interrelated functions, such as: perceptual cognition, visio-spatial processing, retrieval from short and long-
term memory, and properties of stored memory such as remembered episodes or reference to categories or 
procedures (Wickens and Hollands, 2000). These will also be interacting with processes of selective attention, that 
have a limited capacity for information, as well as reasoning and the selection of response action from stored 
alternatives.  In particular, it is possible that a given articulated or recorded reference occurring during the design 
process may have lead to unconscious and unrecordable cognitive activity. This may have, in turn, resulted in 
radically different influence on the design process that may not be available to introspection by the observed designer 
or observer. It was also possible that a reference may have lead to no influence or to no recordable influence.  

Figure 6: The cognitive process from recorded reference to scripted influence  

 
For these reasons, we propose a distinction between Recorded Reference: the process of reference during the 
scripting of the design, and Derived Influence: that is taken to be the result of the internal cognition of the designer 
(Figure 6).  Such internal cognitive processes may not always be responsible for intangible influences. The link from 
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reference to tangible influence may be clearly evident, as when it involves elements of the design brief or the tutors 
course material. 
 
5.1 Conclusions 
 
It may be possible to “script” the design of accessible products and to subsequently use these scripts as templates for 
the design of more inclusive products. The scripting analysis process involves the recording of references made 
during the social-cultural and individual-personal context of the design process, using multiple convergent methods 
and the classification of these references to tangible or intangible influences on the design. We have developed a 
methodology that is capable of identifying such references and illustrated its use on a student design case study. 
However, between the recorded reference and the derived influence, where it can be traced, lie a number of 
unobservable cognitive processes that can only be inferred in the specific circumstances of the design. It remains to 
be seen whether the nature of these cognitive processes can be highlighted and categorized into areas of cognitive 
function in a way that will assist the scripting of specific designs. 
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