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The 50th Anniversary conference of the Design Research Society is a special event at an
interesting time for Design Research. The Design Research Society was formed in 1966
following the Conference on Design Methods held at Imperial College London in 1962. In the
lead up to DRS2016 we contacted the secretary to the 1962 conference, Peter Slann, who
now lives in Scotland, and who sent us the original reel-to-reel audio tape recordings of that
conference. Listening to those tapes it is striking not only how similar some of the
discussions are about design and design research, but also how much has changed. In 1962
every voice is a male British voice. One comment at the end of the conference stands out as
significant. Thanking people for coming to the conference and looking towards the future at
the end of the closing session, John Page, then Professor of Building Science at Sheffield
University, asks the audience three questions (the quote is verbatim):
“if one agrees that there are bodies of knowledge that have been raised here, which
need further exploration – particularly a case in point would be the terminology of
design – is there any point in trying to get some kind of inter-disciplinary working party
going on these problems? In this question of disciplines, is there any machinery or any
way of arranging for an interchange of information between specialists and people
working at Universities? Lastly, is there any point in making the whole thing more of a
formal entity, a society, or something of that kind?”

Fifty years later it is clear that there was a point. The DRS as it exists today can trace its
origins to the affirmation of that last question in 1962, and the ‘some kind of
interdisciplinary working party’ that Design Research has become owes its identity to that
1960’s future-focused thinking.
Since the Conference on Design Methods in 1962 many Design Research conferences have
been held, with the DRS often as a key organiser. Certainly in the earlier days, defined subfields of research originated from these conferences. Design Participation in 1971 started
the participative design movement that has grown into present day co-design. Design for
Need, held in 1976, and taking a global view of the population, started both sustainable and
inclusive design, and Design Policy held in 1980 introduced a much needed social, political
and international dimension to the design research field as Design itself lurched into the
consumerist 80s.
This work is licensed under a Creative Commons AttributionNonCommercial 4.0 International License.
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From almost every conference comes a thread that leads to the present day, so the fiftieth
anniversary conference represents a point to gather these threads together, see how they
complement and blend with one another, and consider what kind of textile they might
weave in the coming years. Indeed, the early advice that many gave was not to spend too
much time looking back and to concentrate on the future. For DRS2016, as well as the
Design Research field more generally, the increasing number of PhD researchers is a sign
that this future is set to be a healthy one. A significant number of papers in these
proceedings are the result of doctoral research projects and organisations like PhD by
Design, who had a strong presence at DRS2016, ensure that today’s PhD Researchers will
become tomorrow’s Design Research leaders.
The DRS Conferences have always looked to develop new formats for people to engage with
one another, over and above the standard paper presentation. The 1973 Design Activities
conference aimed at:
“the provision of an extension of media forms beyond the normal ‘verbalized’ media of
the average conference with the idea that such extensions were significant
contributions to dialectical form, and not just ‘entertainments’.”

The 2014 DRS conference, in Sweden, continued that tradition by introducing
‘Conversations’ and ‘Debates’ alongside the more traditional academic paper presentation.
It feels entirely appropriate that the field of Design Research is at the forefront of
conference design, appropriating new technologies in developing more productive formats
for discussion, networking, and presentation. And rightly so, because in an age when
research papers and keynote presentations are available online we need to ask whether a
conference, with all the travel, expense, and carbon involved, is still the most effective way
of energizing and invigorating a research field.
DRS2016 is no exception and continues this ongoing conference prototyping activity. We
have tried to develop a discursive conference that leans both towards the academic, in
research papers, but also towards the practical in Conversations and Workshops. So this is a
conference that presents existing research, projects, and discussions not as fixed end points,
but as ongoing dialogue. To do that we have tried to balance the online conference with the
offline one, and the ephemeral with the enduring. Partly this approach helps to provide a
continued legacy for the conference, but it also helps to include as many people as possible
in (re)directing the dialogical flow of research activity.
As an organising committee we met in January 2015 to talk about key questions, conference
themes and conference design. From that discussion the three individual words of the DRS –
Design, Research, and Society – were felt to define an interesting area for a conference; one
that was about the practice and doing of design but also about design’s societal impact and
the moderating role that research plays between the two. Design + Research + Society
perhaps represents a larger area than that of the Design Research Society, but as these
proceedings demonstrate the appetite is clearly apparent for Design Research to embrace
ever-wider concerns.
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The underlying premise, however, was that 50 years of design research has provided us with
a sound understanding of design and a solid foundation upon which to build. The interesting
questions, then, appeared to us as not so much how we do more of the same – though that
of course has its place – but in how we use what we now know. Hence the three broad
questions that the papers in these conference proceedings respond to:
 How can design research help frame and address the societal problems that
face us?
 How can design research be a creative and active force for rethinking ideas
about Design?
 How can design research shape our lives in more responsible, meaningful, and
open ways?
The DRS has a number of established Special Interest Groups (SIGs) which the organising
committee thought important to prioritise but we also wanted to find a way to add
additional emerging and complementary research themes to these. This resulted in a call for
additional themes in June 2015 and a selection process that resulted in 15 further themes
(from 25 proposals) alongside the 9 themes represented by the Special Interest Groups. The
idea of a ‘conference of conferences’ began to emerge, with theme papers managed by subchairs, but consistency of peer-review overseen by a central review committee across all
themes.
The systems currently available for managing paper submission, in the case of DRS2016 the
excellent ConfTool system, now provide comprehensive integrative platforms to conduct
sophisticated submission, peer-review, rebuttal, discussion, communication, and
programming of papers, which means we can be more confident than ever about the
academic quality of the final papers accepted for DRS2016. In total we received just under
500 paper submissions all of which were reviewed by two, and sometimes three reviewers,
as well as being managed by theme chairs. In total 939 reviews were written by 290
reviewers with 200 papers being accepted, and a further 40 accepted following revision. This
represents an acceptance rate of 49%.
The 240 papers in these proceedings have been grouped under 26 themes, 23 of which have
been closely managed and developed by theme chairs (the other 3 themes derived from an
Open Call). In these proceedings you will find an introduction to each theme by the relevant
chair(s), outlining the background to the theme and putting the papers that were finally
accepted and published into a wider context. Nine of the themes are the result of calls from
the Design Research Society Special Interest Groups, which are active throughout the year
and that report to the DRS council regularly. Many Special Interest Groups hold their own
conferences, supported by the DRS, so the papers in these proceedings, responding to the
overall theme of Future-focused Thinking, should be seen as a sample of those specialisms.
Fittingly for a 50th Anniversary conference there is a strong historical thread of papers – the
field of Design Research now becomes a subject of historical study in the themes of Histories
for Future-focused Thinking, 50 Years of Design Research, and Design for Design: The

iii

Peter Lloyd

Influence and Legacy of John Heskett. This is a useful development, and shows the maturity
of the field now, with early work not just a familiar citation in reference lists, but something
that can be looked at in a wider cultural and historical context.
Many of the new themes bring a more critical and speculative approach to Design Research,
framing research questions and practices in ways other than what some see as more
‘traditional’ evidence-based approaches to research. These are papers that argue for a
particular position or approach to understanding design or practice. Examples of these
themes include Aesthetics, Cosmopolitics & Design; Design-ing and Creative Philosophies,
and Reframing the Paradox: Evidence-based Design and Design for the Public Sector. The
emerging area of Social Design is well represented in the areas of Design Innovation for
Society and The Politics of Commoning and Design and shows the importance of Design
Research to discussing and achieving concrete outcomes for social good.
The idea and limits of Design and Design Research are explored in many themes, but in
particular Objects, Experiences, Practices & Networks; Design and Translation; and Design for
Tangible, Embedded and Networked Technologies take a more systemic view of design,
placing it within a network of activities and technologies. In contrast to this other themes
focus much more on the individual and collective experience of designers and others
involved in the process of design, for example: Experiential Knowledge; Embodied Making
and Learning; Aesthetic Pleasure in Design; and Food and Eating Design.
Of course there are themes that have been ever-present in DRS, and in other Design
Research, conferences – understanding design process and the nature of design knowledge
are the subject of the Design Epistemology and Design Process themes. The practical impacts
that design can have on all types of organisations are explored in Design Thinking, an area of
continued and increasing interest, and Design Innovation Management. Design Education
and Learning, now with its own large biennial conference series, was the most popular
theme for DRS2016, with 28 papers accepted from 53 submissions.
Finally, there are a set of well-developed themes, organised as part of DRS Special Interest
Groups, that broadly explore the welfare of others both in a small and large sense embracing
ideas of person-centredness, responsibility and ethics. These themes include Design for
Health, Wellbeing, and Happiness; Inclusive Design; and finally Sustainable Design.
As in any research field the definitions between sub-areas often blur and overlap, and there
are themes that contradict and conflict with one another, strongly arguing against a
particular approach or theoretical grounding of another area. The DRS2016 keynote debates
were designed to explore some of these issues and fault lines but more generally this should
be taken as a sign of health and maturity. For many years we have heard that Design
Research is a new field, still finding its feet, but as an organising committee we think the
definition and extent of the themes in these proceedings demonstrate precisely the
opposite. In Fifty years we have built up a strong and diverse research field that is widely
applicable, broadly inclusive and, in 2016, more relevant than ever.
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There is a sense in which design research sits at the crux of a false dichotomy; between on
the one hand research in a ‘pure’ form (which values objectivity, subjectivity, experiment,
discourse, history, analysis) and on the other the active engagement in shaping future forms
by suggestion, prototype, speculation, practice, and intervention at all levels, from the
molecular to the political, from the anthropological to the computational. In an increasingly
fragmented and atomised world Design Research is a field which reveals the falsehood of
the dichotomy. It is a field that collectively links disciplines, audiences, and technologies in a
critical but productive way. The design of a conference – with its implicit value systems,
partiality to statistical analysis, but with an emergent structure and representation – is no
bad example of a future-focused design research that shares what knowledge is known and
explores what knowledge is possible.
Finally, we would like to thank all people – the local organisation, the international
programme and review committee, and all the reviewers – involved in organising DRS2016
and who have contributed to such a huge collective effort. The valuable time that has been
given in helping to shape and deliver the conference has been very much appreciated.
Thanks should also go to the Design Research Society, for supporting the conference so
effectively; to the Royal College of Art and Imperial College London for providing time and
resources as partner Universities; and to the University of Brighton, particularly the College
of Arts and Humanities, for enabling the early vision of a 50 th Anniversary DRS conference to
be fulfilled.
Peter Lloyd
DRS2016 Conference Chair
Vice Chair of the DRS
Brighton, UK
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The aim of the Special Interest Group in Design Pedagogy is to bring together design
researchers, teachers and practitioners, and others responsible for the delivery of design
education, and to clarify and develop the role of design research in providing the theoretical
underpinning for design education. These aims are not directed simply at one type of design
education, but are intended to include all ages. However as the current membership of DRS
is predominantly from universities inevitably there is some emphasis on design education at
that level.
This conference is taking a perspective based on the experience of the past 50 years of
design research as the basis for our understanding of design. In considering how design
research can help us address the problems we face now and the challenges that lie ahead,
delegates have been invited to address a number of questions in key areas. How can it help
frame and address the societal problems that face us? Can it be a creative and active force
for rethinking ideas about design? And can it shape our lives in more responsible,
meaningful, and open ways?
It is quite appropriate that design academics should engage in investigations which are
intended to extend our understanding and capability of the discipline. Design academics do
almost all of the design research which leads to academic publications. Design practitioners
get on with designing, and leave design research to the academic community.
A key question is whether or not there are good and effective links between design research
and design teaching (Tovey, 2015). The clear conclusion is that there are such links is
reinforced by a number of papers at this conference. The strand running through much of
the work is that design research does support design teaching, and they show a number of
ways in which this is the case. This is a good practical reason for undertaking design
research. If there is a close link with design teaching, particularly if design research supports
effective design teaching, then that will gives design academics good reasons for doing such
research.
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Design research is catholic in its approach and wide ranging in the techniques employed.
Nonetheless although design is a holistic discipline which can overlap many areas, its
research is in some ways limited. In other areas such as a science the research is
fundamental. In physics if research stops then effectively the discipline comes to a halt.
Without physics research there is no physics. Design is not dependent on research to
anything like the same extent. For if academics stopped undertaking design research then
designers would continue designing things in more or less the same way as they always
have. The world would probably go on as if nothing had changed. It could be argued that
design research is not central to design practice.
Within much design practice there is the use of the word ‘research’ to mean the stage of
information gathering. It is essential in providing the starting point for designing, to inform
the evaluative framework, and the context for the design. As such it is a crucial part of the
process and necessary to its success. But this is different from what we mean by design
research as undertaken in an academic context such as a university. There it is an activity
which is directed to exploring and understanding the nature of design, its processes and
methods. It has more rigorous academic ambitions than the data gathering part of the
design process and it is expected to conform to conventional standards of academic
scholarship.
There is an obvious link between professional design practice and design education. This is
why universities and colleges which provide design courses have tended to recruit designers
from design practice to their teaching teams. They bring a particular experience and
authority to teaching. At the same time the possession of conventional post graduate
academic qualifications is a necessary pre-requisite for holding a full time academic position.
Whereas good professional experience as a designer is highly desirable, having a PhD is
often essential. The clear implication in design disciplines is that to create a body of work for
a PhD you must undertake design research.
It is worth noting in passing that many of the key insights of design research have come from
academic studies involving students. In the early days of such research this was particularly
true. For example the identification of the solution led approach as a key ingredient in the
process was based on observations of architectural design students (Lawson 1980). Of
course the limitation of studies involving students is that they are only novice designers, and
so any conclusions are not as powerful as those based on professional designers.
However the area of design research where this conclusion does not necessarily apply is
research directed to design education. Clearly research based on design students has
relevance to the process of teaching design. It can be argued that research into design
pedagogy has a particular authority, functioning crucially to enable us to understand design
students better, and thus to enable design education to be improved. At university level and
where the research is into pedagogy with a design practice focus, then it helps us to
understand more deeply what is needed in preparing graduates for the professional practice
of design.
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It can be argued that one of the purposes of design education within schools is to equip
students with the information and capabilities they need if they are to apply to study design
at a university. Although this probably applies to the minority of the students who take
design subjects, for them it is important. In schools, design education overall has to achieve
much more and its broader reach is extremely important. Similarly research into design
pedagogy can also have this wider relevance.
‘Design and Designing: a Critical Introduction’ (S. Garner and C. Evans 2012) provides an
overview of design for those at school who are considering embarking on a university or
college education in design. It is structured as a collection of essays from a large number of
contributors each concerned with a different aspect of the discipline. In the first chapter for
example Tovey asserts that the purpose of design education at university level is to provide
students with a passport to enter the community of practice of professional design. Such an
intention has been present in practice based design education at this level for a significant
time. The ambition is to achieve a level of capability to function as designers in the
professional world. Reaching this standard requires students to demonstrate a level of
professional ‘polish’ and presentation to match that of the practising designer. This however
is insufficient, and the most fundamental quality they need is one of creativity. In many
areas of design the key to their achieving this lies in their abilities to think in a solution
focused way employing visuo-spatial intellectual abilities. The creative synthesising of ideas
through design thinking, is the most important capability required to enter the community
of professional practice.
Such capabilities as these need to be nurtured from an early age if they are to develop into
the abilities to think visuo-spatially with a solution focus. They are not developed ab intitio
at university and college level. It has been argued that spatial ability is a fundamental form
of intelligence along with others such a numerical and literary abilities.(Gardner, 2004) Cross
has gone further in suggesting that designerly thinking might be a basic form of intelligence
(Cross, 2006). Although the argument for such a view is not conclusive, it is a productive and
useful stance to take. It helps by identifying and clarifying features of design ability and it
offers a framework for understanding and developing it. What seems to be generally agreed
is that these underlying capabilities are ones which need to be nurtured early and
developed, not only as the basis for studying design but also to equip students with abilities
needed across a range of occupations. This view is of design education as having a wide
remit in both providing the next generation of designers, and developing competence in
decision making more generally. Research into design pedagogy has a crucial role in
supporting the development of innovative and effective design teaching to meet these
challenges.
Recently design education research has taken a number of directions, focusing on the
designer, the design context and the design interface. Each of which provides a useful
agenda for developing such research (Tovey 2015) The end goal as that of achieving design
programmes which are directed towards equipping graduates for entry to the community of
professional practice in itself justifies the engagement of practitioners in the process.
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Various teaching strategies can accommodate these approaches, with the studio, tutorial,
library and crit. as the traditional components. Using them effectively and developing new
techniques depend on the approach being informed by a deep understanding of the
designerly way of knowing. This has provided a useful focus for design education research
into areas such as signature pedagogies and threshold concepts.
The design pedagogy research area has provided a key strand for the alignment of papers at
all recent DRS conferences. The SIG has also developed its own specialist conferences on
alternate years to the main DRS events. These have been in collaboration with the
CUMULUS organization.
The first DRS/CUMULUS Symposium was held in Paris in 2011. Its overarching aim was to
explore how innovation in education is informed by and is informing design research. The
symposium focused on design education, innovation in general education through design,
and on innovation in business and engineering education through design integration. It was
successful and it marked the point at which the Design Pedagogy Special Interest Group
became could be said to be established as an effective force in design research.
The second DRS/CUMULUS conference was held in Oslo in May 2013. The theme of the
conference was ‘Design Learning for Tomorrow- Design Education from Kindergarten to PhD’
Its theme of design was large and ambitious. The conference was intended to be an
international springboard for sharing ideas and concepts about contemporary design
education research. It was open to different facets of contemporary approaches to such
research in any aspect and discipline of design education. With several hundred participants
it was a great success and has led to several journal publications.
The third DRS/CUMULUS conference entitled Learn x Design was held in Chicago in 2015 It
had an ambitious range of topics from theoretical research to practical application. The
assumption was that at a career level, the intention in the study of design is to create a wellcrafted, aesthetic fit of form to function, materials, and tools. We can interpret each
designed product in terms of a narrative about the culture from which it evolved, about the
person who produced it, and the values and practices of both. With over two hundred
delegates from a wide range of countries the conference was a successful springboard for
sharing ideas and concepts about contemporary design education research and the teaching
of design.
It is crucial that such research be disseminated and discussed by the design community. The
design conferences are a key mechanism for doing this. Another is the development of
avenues for publication and the conferences have successfully fuelled the production of
special issues of a number of journals. There have been 4 special issues of Design and
Technology Education, an International Journal, devoted to re-presentations of papers from
design conferences (Issues 17.3, 19.1, 20.1 and 21.1). Another has been the production of
the book ‘Design Pedagogy’ (Tovey, 2015), which reports on the work of a number of
members of the Special Interest Group.
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Design practice knowledge is culturally and socially mediated, and historically
situated. It is a discourse. Discourse, when conceived as a social practice, is
simultaneously a method of understanding and signifying the world, a mode of acting
upon the world and other persons, and also a means of transforming these
operations (Fairclough, 1993). The significance of conceiving of design as a discursive
practice is that it draws attention to the ways in which design knowledge is
(re)produced by a particular culture and tied to human conduct. In these terms, a
critical approach to analysing discourse as a social practice can be an active force for
rethinking ideas about design and what it means to “be” a designer. In the context of
design education, such an approach provides a means of enabling students to take up
more critically informed positions in their practice. This paper discusses research into
the development of a theoretical framework that follows Fairclough, Foucault, and
Schön in linking their thought on discourse, culture, and practice respectively as the
basis for a critical pedagogy. The framework is discussed in relation to the results of a
pilot study with undergraduate communication design students at an Australian
university. The paper argues that applying the framework through the integration of
theory and practice has recourse to students’ conduct as emerging designers that
also presents a potential to transform design practice and its operations.
Keywords: Design education; Design practice; Discourse; Culture; Theory

1. Introduction
Communication designers play a distinct and purposeful role in shaping meaning and
identity in global human communications. In this regard, these designers also take part in
the exercise of relations of power: they advocate certain courses of action and attachments
to beliefs for human subjects through the designs they are involved in creating. At the same
time design practitioners – as the ones engaged with the doing of design – have been
This work is licensed under a Creative Commons Attribution-Non Commercial 4.0
International License.
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criticised by both designers and scholars for lacking a critical stance on the socio-cultural
effects/conditions and social role of their profession (Dilnot, 2009; Fry, 2009; Margolin,
2006; van Toorn, 1994). A deeper understanding of how one should act (Dilnot, 2015) is
essential for design and design pedagogy, to find ways to address a future “to be imagined
as an obstacle course with all we have deposited in it” (Fry, 2015, p. 105).
There is ongoing scope in design pedagogy for methods that integrate learning about theory
with practising design to interrogate human conduct – including that of the learner’s
position as an emerging designer. In this paper I propose that a critical orientation to
discourse analysis, a method used in a number of disciplines, is appropriate to inform such
an approach. In particular, rather than a view of discourse as language use examined
through structural variables, albeit socially situated, my aim is to focus on discourse as a
form of social practice (Fairclough, 1993), and how any discourse operates through its own
rules (Bacchi & Bonham, 2014).
The first part of the paper introduces the background to the theoretical framework that
underpins the approach to design as a discursive practice, following the thought of
Fairclough, Foucault, and Schön respectively. I then discuss how the framework has been
linked with an experiential learning approach and piloted in an advanced design theory
course1 with undergraduate communication design students. In setting out the results of the
pilot study, I describe how the approach has assisted these students to begin to take up
more critically informed positions in designing, and how integrating design theory with
design practice has helped them to become more critically informed as designers.

2. Background to the theoretical framework
A detailed discussion of my approach to the theoretical framework was published in Kelly,
2015. In this section I set out the key aspects of the framework introduced to students as
relevant to design practice by considering the concepts of discourse, culture, and practice
and their interrelations.

2.1 Design as a discursive practice
T HE CONCEPT OF DISCOURSE
The common conception of discourse is that it is socially situated language use. The
framework in this study is informed by the thought of Norman Fairclough (1993) to further
consider language and its use as “a form of social practice, rather than a purely individual
activity or a reflex of situational variables” (p. 63). Language use as a social practice is
therefore a discourse; it is “a mode of action, one form in which people may act upon the
world and especially upon each other, as well as a mode of representation” (Fairclough,
1993, p. 63). For instance, designers use systems of representation – verbal, visual, textual,
physical – when they interact with each other, talk with clients and other people about
1

The term “course” is used here to denote a unit or subject of study that together with other courses comprises an overall degree
program. The term “program” here refers to a degree program of study i.e. a Bachelor or Masters degree.
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design(ing), and through the designs they create. In these terms, design practice discourse is
a form of semiosis and knowledge production as well as a way of acting. Furthermore,
discourse contributes to shaping and regulating social relations and structures, at the same
time that it is shaped and constrained by them. Design discourse can be conceived then as a
means of a (re)production and regulation of design knowledge.
A critical orientation to discourse enables both reflection on language use and draws
attention to the ways in which design practice knowledge is constituted by individuals in
particular communities e.g. a design practice, an educational design studio. Such an
approach can also assist to bring to light the way that everyday design discourse is
naturalised, obscuring “the fact that ‘the way things are’ is not inevitable or unchangeable. It
both results from particular actions and serves particular interests” (Cameron, 2001, p. 123).
In this regard design knowledge can be understood as produced by people in a particular
culture (e.g. a design practice) that operates through its own rules, which make a domain of
knowledge (such as design) “manifest, nameable and describable” (Foucault, 1972, p. 67).
Such rules underpin how design discourse is expressed, constituted, legitimised – in other
words, accepted as knowledge. For example, the discourse of function in design (not
unexpected despite its modernist legacy) can contribute to hiding a designer’s identity
(Krippendorff, 2006) and elide the role of the designer as a social actor.
I want to point out that it was not the purpose of the pilot study to ask or teach design
students to “do” critical discourse analysis (CDA).1 As a method, CDA requires technical and
linguistic expertise, is problem-oriented, and seeks to critically investigate social inequality
(Wodak & Meyer, 2009, p. 32). Whilst encouraging a critical stance on discourse, the aim of
the pilot study was primarily to develop students’ self-understanding of their identity as
designers and how this is shaped, through a theory of discourse as a social practice.
Discourse was introduced to students as a means of producing design knowledge that shows
how knowledge can also be transformed, and the social forces and conditions that shape its
operations.
T HE CONCEPT OF CULTURE
In speaking of culture, it is necessary to explain how it is meant in its context of use. For
example, culture can be conceived as a set of practices concerned with making meaning
(Hall, 1997), as a set of values, as well as the beliefs, values and attitudes that materialise
through artifacts (i.e. material culture) (Prown, 2009). Following the thought of Michel
Foucault, culture as a set of values can be further understood as a “hierarchical organisation
of values” (Foucault, 2011, p. 179). For him, there are four conditions on which culture can
be talked about. Firstly, as “a set of values with a minimum degree of coordination,
Discourse Analysis (DA) is a diverse area of study incorporating a variety of approaches and used in several academic
disciplines, and is a well-known method of qualitative research. DA developed in linguistics, philosophy and anthropology
and as a method of understanding discourse, largely spoken and written. Critical Discourse Analysis (CDA) (sometimes
termed Critical Linguistics) – grew from critical theory. In CDA, reality is constructed and shaped by a range of social forces.
DA is understood as “non-critical” and CDA as “critical” (Fairclough, 1993). CDA approaches emphasise language use in
context and follows critical theory in its intent to produce and communicate critical knowledge that permits people to free
themselves from forms of control through self-reflection.
1
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subordination and hierarchy.” Secondly, that this set of values is given as universal but also
accessible to only few, thereby giving rise to “a mechanism of selection and exclusion”.
Thirdly, that “a number of precise and regular forms of conduct are necessary for individuals
to reach these values”, and “effort and sacrifice is required”. Lastly, these values are
accessible and contingent on “regular techniques and procedures that have been developed,
validated, transmitted, and taught, and that are also associated with a whole set of notions,
concepts, and theories […] with a field of knowledge” (2011, p. 179). These are all conditions
that speak to a commitment to something, such as what it means to be and act as a
professional designer.
In these terms culture, as a prioritisation of values, constitutes and constrains discourse
because discourse is a human construct created in and by a particular culture. Individuals
understand themselves through specific techniques and practical reasoning borrowed and
imported from other discourses, as well as those discourses that are produced and
reproduced within the context of one’s own field of knowledge. In other words, design
culture is constituted in the way that individuals have learnt to make sense of the world and
how they conduct themselves through regular and precise procedures within a knowledge
domain (i.e. as designers in design practice). This thinking on culture has bearing on
understanding how design discourse is shaped, and also how design “practice” can be
understood.
T HE CONCEPT OF PRACTICE
Donald Schön (1983) points to the ambiguity of the term “practice” in that it can refer to
both “performance in a range of professional situations” (e.g. a design practice) and to
“preparation for performance” (e.g. the activity of designing) (p. 60).
The first meaning of practice can be understood as the focus and scope of design work, the
things designers do and the people they engage with (e.g. clients) in a professional practice,
in which their actions and beliefs are shaped by culture and context. Schön refers to the
second sense of practice as the “element of repetition” in which “a professional practitioner
is a specialist who encounters certain types of situations again and again” (1983, p. 60). This
sense of practice – experimental and repeated activity to increase proficiency – is the
activity of designing and is also indicative of design culture. It includes the regular
procedures and techniques by which designers have come to know and be skilled in their
field, and that are particular to a professional practice. This idea of practice is consistent
with Fairclough’s view of a practice being:
“On the one hand a relatively permanent way of acting socially which is defined by its
position within a structured network of practices, and a domain of social action and
interaction which both reproduces structures and has the potential to transform
them.” (Fairclough, 2002, p. 122)

Communication design as a practice therefore can be understood as both experimental or
repetitive activity linked to increasing proficiency and routine behaviours and procedures in
a professional practice. The implication is that how designers act in practice is tied to social
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conditions and to culture as a hierarchical organisation of values. Both can be recognised as
consistent with Foucault’s third and fourth conditions of culture: “precise and regular forms
of conduct” and “regular techniques and procedures that have been developed, validated,
transmitted, and taught, and that are also associated with a whole set of notions, concepts,
and theories […] with a field of knowledge” (2011, p. 179). For instance, these forms of
conduct, techniques and sets of procedures are layered and socially constituted (Julier,
2006), evident in approaches to designing, processes and ways of working, to operating a
business, and the beliefs and attitudes that are developed about what it means to “be” a
designer. In this way it is easy to see how ideas of discourse, culture, and practice are
interrelated and form a basis for critically reflecting on design practice.

3. Design theory and experiential learning
“Theory explains phenomena and dynamics that exist out there. You might have
known instinctively that a piece of graphic design is successful, but theory helps to
explain why it is successful – or unsuccessful – and hopefully the theory can also
translate into some sort of a guiding strategy as well.” (McCoy, 1995)

The perception of a binary between theory and practice is not uncommon in undergraduate
design programs where a studio-based curriculum is emphasised and textual and visual are
seen as polarised (Apps & Mamchur, 2009). This scenario can perpetuate a view that history
and theory courses are where the academic writing is done (taught in a “classroom” and not
practice), and the latter is viewed as the site for modelling professional practice (taught in a
“studio”).
Additionally, students are often drawn to design education for its practice-based learning
approach and potential job prospects. Although scoping and writing briefs, rationales and
research reports is seen as part of design practice learning, this acceptance does not
necessarily extend to academic writing. However, envisioning theory learning as designing
and as a creative process can be a means of linking the analytical, conceptual and
propositional processes of design learning and an active force in rethinking ideas about
professional design practice.
Communication design students also develop familiarity with a number of concepts as part
of their design education, including those around identity, meaning, (visual) language,
culture, function, rhetoric, and metaphor. These have theoretical roots in fields such as
cultural studies, linguistics, media studies, and the social and behavioural sciences, and have
relevance for visual communication design practitioners and their roles. As McCoy (1995)
pointed out two decades ago, theory not only explains why design is or is not successful in
achieving its ends, it can help to clarify the forces at work that have recourse to occurrences
and relations. At its broadest, to study theory is to explore such concepts as the means to
understand a particular phenomenon or relation, the world, and oneself situated in relation
to it. At its most resonant an engagement with theory engenders insight and critical
reflection, facilitating a change in thinking and shifts in human conduct.
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Furthermore, students come to university with skills and knowledge gained from prior
learning and everyday life, and with “social and emotional experiences that influence what
they value, how they perceive themselves and others” (Ambrose, Bridges, DiPietro, Lovett &
Norman, 2010). So when students can bring themselves into the experience, and learning is
understood as a process, rather than as outcomes or products, they are more motivated to
learn (Ambrose, et al 2010; Kolb & Kolb, 2005). A central proposition of experiential learning
theory is that all learning is relearning, a continuous reconstruction of experience, and
drawing out students’ values, beliefs, and ideas on a subject for examination, analysis and
integration with more refined ideas helps to facilitate learning (Kolb & Kolb, 2005). Integral
to drawing out students’ beliefs and ideas is exploring the positions that they take up in
design discourse(s), and those that are available to be taken up. As Holloway points out:
“The availability of a position in discourse which is positively valued and which confers
power must be accompanied by a mechanism at the level of the psyche which
provides the investment to take up this position […] the investment in these positions
is produced in the individual’s history.” (Holloway, 1998, p. 256)

Analysing design as a discursive practice therefore requires an examination of the positions
available to be taken up that has recourse to one’s own values and positions. For any
student this can be challenging.

4. Method
The students involved in the study were all in their final year of an undergraduate
communication design program at the University of South Australia. The students were
introduced to the theoretical framework in the context of an advanced design theory course.
The aim of the study was to determine how these students interpreted the theoretical
framework in relation to their own design process as part of their regular course work.
The overall course aim was to extend students’ ability to exercise critical thinking and
judgement in the integration of the history, theory and social contexts of design through
communication design practice. The course as a whole was scheduled over 12 teaching
weeks with a two-hour seminar session scheduled each week. The cohort was divided into
three classes of roughly 23 students per class for these weekly sessions and scheduled in
regular studio teaching spaces. The use of studios was intentional so that students had
familiarity with the teaching spaces. The aim was to posit theory learning within the arena of
the signature pedagogies common to design, in particular the dialogic and material aspects
of studio-based learning and critique, that relate to professional practice (Shreeve, 2012).
There were three assignments in the course, with the second assignment – a critical analysis
of the learner’s design process – the focus of this study. In this task students were asked to
individually analyse and reflect upon their own design process by analysing design discourses
so as to formulate a critical perspective on design practice and its conditions. The objective
was to produce a piece of critical design by integrating theory and practice and in so doing
reflect on one’s own position and values in designing.
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The theoretical framework for the course was introduced over four lectures, and discussed
in relation to the topics and readings aligned with the assignments. The duration of the
second assignment was nine weeks, and was scheduled for discussion and review for five of
the total 12 sessions. The readings for the course as a whole dealt largely with the changing
roles of designers and design practice over the past 50 years, drawn from international
design journals and seminal design texts. Additionally, for the second assignment a number
of “Readings on Method” were provided to students to assist with considering how they
might approach identifying, examining, and critiquing discourses in design practice. All
readings were available from the outset of the course so students could select those of
interest at any point.
The lectures provided a meta-level framework for discussion about the readings and how
students could reflect on their own positions – both those that they took up and saw
available to be taken up in their design process – to the ways in which an ideological position
might be naturalised in discourse. Students were informed that the presentation of their
analyses and critical reflections could take any immaterial/material form that they
determined most suitable to the communication purpose and ethos, whilst addressing the
criteria and learning outcomes. They were asked to demonstrate with clarity, an
understanding of design as a social practice, and to identify relevant information and
resources (including the readings they considered most pertinent) to critique their own
thought and design process so as to independently support decision-making in producing an
appropriate piece of critical design. They were also able to contextualise the work in relation
to an existing design project they had completed or were currently engaged in. The lecture
topics and themes, seminar activities and readings on method are set out in Figure 1.
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e

LECTURE TOPIC

THEMES & SEMINAR ACTIVITY

READINGS ON METHOD

1

Themes: What “practic
e ” c an mean; Design
(as aesocial) practic; (Vi sual ) languag
e and
i
semiosis; Discourse as aesocial practic ;
Towards a critical practic
e
.

Key texts:
Fairclough, N. (1993) Discourse and social
change (pp. 62-100). Cambridge: Polity Press.
Foucault, M. (2011) The courage of truth (The
government of self and others II) lectures at
the Collège de France 1983-1984 (pp. 178180). UK: Palgrave MacMillan.e
Schön, D. A. (1983)iThe refle
c tive
o practit nr :
How professionals think in actio (pp. 2169). New York: Basic Books.

“Practic” and
the practic
e
of
communicatio
n
design

Studio seminar activty ( Week 1):
Discussion
n and introductio t o assignments.

Drucker, J. (2013) Critical journalism in graphic
design. Design and Culture, 5(3), pp. 395-398.
2

Value, meaning,
visualising design
process and
producing design
knowledge

Themes: Visualising the design process
(models, metaphors, discourse); Culture,
values, and self: prioritisng v alues as a means
of selectio
n
and e xclusion; Design asncultural
productio.
Studio seminar activty ( Week 4):u
Peer review/critiqe in sma l l gr oups of 4-5.
Lecturer works with each group in turn,
providing feedback to assist students with contextualising their work and reflectin
g
on de sign
process
n in relatio t o theoretical constructs.

3

Theory as e
practic
as process

Themes: Discourse as language use and
thought,
i activties acc ompanying knowledge,
i
materialisatio
n
s (des i gnsn); Ex ample:
discourses
of ‘house style’ and ‘personal ambitio’ in
design practic
e
; Influ
e nc e aof wi de r discourses
(instit
u t ionl , economic, political); Suspending
binaries and fixed ideas.
Studio seminar activty ( Week 7): Work in
progress is pinned up, laid out on desks, on
screen etc; Small group and whole class
discussion/review with lecturer.

4

Design rhetoric
and design as a
discursive
e
practic

Themes: Design and rhetoric; Taking up a
critical stance in design epractic and a critical c
refletionon s e lf.
Studio seminar activty ( Week 8): Discussion
with
g whole class on similar and contrastin
views in design processes; individual liand
small group reviews with lecturer.
Studio seminar activty ( Week 9): Submissionu
and critiqe of fina w ork in class; Each student
presents to the lecturer and class as a whole.n

Cross, Nigel. (2001) Designerly ways of knowing: Design discipline versus design science,
Design Issues, 17(3), pp. 49-55.
Drucker, J. (2001) The critical “languages” of
graphic design. Presented at Looking Closer:
AIGA Conference on Design History and i
Criticsm , February 2001.
Foucault, M. (2003) What
u
is critiqe?.n In P .
and R. Rabinow, S. Nikolas (eds.), Essentia
l
Foucault: Selectios from e ssentia
l
wo r k s of
Foucault, 1954-1984 (pp. 263-278). New
York: New Press.

Connellan, K. (2012) The psychic life of white:
Power and space. Organizatio
n
St udi es,
34(10), pp. 1529-1549.
Davis, M. (2012) A new paradigm. Graphic
design theory (pp. 210-233). New York;
London: Thames & Hudson.
Kelly, V. (2014) Metaphors of resonance for
visual communicatio
n
des i gn. Visual
Communicatio
n
, 13(2), pp. 211-230.

Ehses, H. (2009) Designg on a rhetorical
footin. CEAD: Mexico.
Kelly, V. (2014) Design as rhetoric in the
discourse of resonance. In Lim, Y.-K., Niedderer, K., Redström, J., Stolterman, E., &
Valtonen, A. (eds.), Proceedings of DRS2014:
Design’s Big Debates, Umeå, Sweden.
McCarthy, S. (2013) The designer as author,
producer,
i activs t, entrepreneur, curator,
collaborator: new models for communicatin
g
(pp. 129-151). Amsterdam: BIS Publishers.

Figure 1 Schedule of lecture topics and themes, seminar activities in the design studio, with readings
on method for assignment 2.

Being design students in their final year they were familiar with discussing and showing work
in progress to their peers. During the sessions scheduled for the second assignment, the
students discussed what they had read, whose thought they were or were not drawn to,
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possible approaches to visually/materially conceptualising thought, and what the student
her/himself was doing and thinking. This took the form of pin-ups and small and large group
discussions that are typical of studio-based learning. Small group discussions involved 4-5
students, with large group discussions involving a whole class (i.e. 23 students). A more
formal peer review and critique was conducted four weeks into the semester, with each
student discussing their understanding of design practice broadly and their own process
specifically. In this session, all students presented their work in progress to date either as
pin-ups, digital files, or prototypes.
The student work that was discussed ranged from written notes and annotated readings to
sketches, prototypes, and video recordings. They were asked how these ideas and thoughts
might be visualised and described textually; what kinds of relevant activities, subjects (and
their social relations), instruments/tools, objects, time and place, values, and language they
included in these. They were also asked to describe the intent of their work and how it was
situated; the kinds of discourses (ideologies, social conditions, cultural, and economic,
histories and contexts) that informed and influenced their values and beliefs about design.
This included describing the position(s) they would take up in their design process (e.g. a
hidden actor in the design, a social agent, an author of design) and those positions which
they found most consistent with their own view as designers.

5. Results and discussion
The works that students produced were diverse in approach and predominantly combined
the textual and visual. At the same time, how a number of students related theory to their
design process was not unexpected in that they translated theoretical constructs into visual
representations and drew on theory to signify visual forms.
For example, the use of metaphor to explain design process was particularly strong in many
of the works, which enabled wider discussion of how metaphor in thought manifests in
everyday language use (Lakoff & Johnson, 1980) and makes visual communication a form of
semiosis. For one student, his design process was akin to a jigsaw puzzle with no particular
starting point or boundary that could develop in any direction. The pieces were parts of him
– his thinking and values – that carried through the design process. In this way he viewed his
position as a designer relative to context and time, all the while cognisant of uncertainty and
the way that designing can take multiple directions depending on context (Figure 2).
Similarly, another student illustrated an aerial view of a domain mapped with many different
entry points and terrains to chart, representing the fluidity and challenges of her design
process. While the former example grew outward in relation to possibility, the latter was
more a journey towards a resolution.
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Figure 2 Metaphor of the student’s design process as a jigsaw puzzle – multi-directional depending
on context, history, and design problem. Image reproduced with permission of the student,
University of South Australia, 2015.

In considering the positions they took up as designers a number of the students described
themselves in relation to a craft, an artistic, or a rhetorical approach to design (Ehses, 2009).
One student presented a “design process soup” with these three approaches in differing
proportions as ingredients in her practice. Whilst initially the student saw herself more
aligned to a craft or artistic approach, as she developed an understanding of a rhetorical
approach she saw its relevance to her process that resulted in it being a main “ingredient”.
That she engaged in a rhetorical approach to her process and in effect advocated courses of
action and attachment to beliefs for others was not something she had previously
considered.
Another student was drawn to Papanek’s (1985) thought on integrated design (introduced in
Lecture 2) as a series of evolving, cyclic design events and an interrelated process of
convergent and divergent thinking and design activity. In response, this student designed
and wrote a non-linear piece that has multiple possibilities for interaction but is accessible
and logical in its communicative intent. On one side of what she terms “a mapped journey”
the student discusses her process and ideology of design, and on the reverse it reveals
another part of her life – in particular how music is interwoven with and a constant in her
process. Depending on how the piece is read, the music is more prominent and part of the
process at times than others (Figure 3).
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Figure 3 Design process as an interrelated process of convergent and divergent thinking and design
activity interwoven with personal influences (front and back shown). Image reproduced with
permission of the student, University of South Australia, 2015.

Additionally, the writing slips between first and third person as the same student takes up
different standpoints, such as:
“All of the choices one makes during the design process stem from our pool of preexisting knowledge that dictates the way we think about anything and the opinions we
form.”

Then in the following comment, the student defies the “big bang theory of design” whereby
an idea springs from “a sudden jolt of inspiration” as she states:
“So I write here now to bitterly disappoint those who carry such beliefs and present to
them my own design process … where the rallying of information provides the
backbone to the visual outcome.”

The ability of this student to critique an approach that appears in professional design
discourse and then put forward her own with conviction challenging the discourse of the
“big idea” is indicative of the means by which the work was developed. Through the
opportunity for students to relate learning tasks to their own beliefs, experiences and
interests, a more active engagement with learning has taken place (Kolb & Kolb, 2005). The
value of the theoretical framework as a whole is that it helped students to understand, by
integrating theory with practice and their own experiences, how their approach to designing
is driven by how they think and what they value, as well as being shaped and regulated by
wider discourses.
These aspects were revealed in evaluations completed by the students (n=48) in response to
the study as follows:
 81% of students agreed/strongly agreed that through the assignment they
developed a more informed understanding of how they approach the design
process;
 89% agreed/strongly agreed that approaching designing from a critical
perspective is important to creating informed design;
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 79% agreed/strongly agreed that contextualising their design approach in
relation to the design literature provides them with a better understanding of
who they are as designers and their underpinning values (17% were unsure);
 Although 81% agreed/strongly agreed that integrating design theory with
design practice helps them to be more reflective designers, slightly less (50%)
had an improved understanding of how design theory relates to their own
design process specifically, with 43% unsure.
Individual student comments further supported their engagement with the integration of
theory and practice as a means of developing critical reflection as follows:
“Assessment #2 was a particularly tough assessment for me, however it was an
insightful topic dealing with self-reflection which I have not particularly considered
previously”
“It has opened up the doors for me to develop deeper meaning into my design work,
and also to think about the future of my design career, and what that may look like”
“The emphasis on thinking critically about our works was great. Now when I look at my
work I think 'Why did I make that choice?', 'What does this shape mean to the
audience?', 'What message does this piece of work send across to the public?'”

The students’ understanding of discourse as a social practice was less clear. Although 50% of
the students agreed/strongly agreed that conceiving of discourse in this way is useful to
understanding the influences and conditions that shape design practice, 43% were unsure.
Comments ranged from “Dis course is killer” (sic) to responses being that they either did not
understand or were still attempting to understand the concept. The overall results of the
study are positive however because they indicate that theoretically the approach to
discourse is suitable, but suggest that further development of the teaching and learning
approach is needed.
There were also two survey statements about a designer’s voice in relation to the design
outcome. These questions were intended to flesh out how students saw themselves as
designers e.g. that their identity should be hidden in the work, or that they should be
recognised as social agents or authors of design. More than half the students surveyed (60%)
disagreed with the statement: A designer should never be part of the story in the design
outcome, while 10% agreed, and the remainder were unsure. This was reinforced in
response to the second statement: As a designer, it is important that your own voice comes
through the outcome, where 43% agreed, 40% were unsure and 17% disagreed. These
results and additional individual comments showed that while students are aware of the
significance of context to their practice and how it affects their own positions, at the same
time they see their role and voice as central to the design outcome.
To sum up, through the task most students could clearly see how an integration of theory
and practice helped them to be more self-reflective designers, but the ability to interpret a
direct relationship between theory and their individual process was somewhat less
apparent. The majority of students however were able to articulate a non-linear approach to
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the design process and to recognise that possibility and uncertainty are central to their work
as designers, and therefore to their actions. Whilst these aspects can be perceived as part of
the suite of “soft skills” that characterise design learning, in this context students could see
these skills and thinking materialise through their learning. The results indicate that in the
context of this study, a critical self-awareness of one’s own values and capacity for acting
can be brought into being in a more explicit way that goes beyond critiquing what others
have thought or written about design, to one’s own position and actions in designing.

6. Conclusion
This paper set out to discuss research into a theoretical framework combining particular
thought on discourse, culture, and practice, and its application to design pedagogy as a
means of enabling design students to take up more critically informed positions in their
practice. The framework conceives of design as a discursive practice in order to draw
attention to the ways in which design knowledge is produced by a particular culture and tied
to human conduct.
The results of the pilot study with undergraduate communication design students in an
advanced theory course indicate that through the framework and the integration of design
theory learning and design studio learning, students were able to develop an improved
understanding of their own positions in designing and ability to critically reflect on their
practice. Additionally, they were able to articulate and make explicit their design process
and its relationship with uncertainty and possibility. This aspect is significant as it indicates
further potential for this research. As discussed above, the practice of design involves
advocating possible courses of action for others and so it deals with uncertainty and
possibility in the relations enacted between design and human subjects. Communication
designers are therefore inextricably linked to the exercise of control in social situations. The
implication is that the theoretical framework and its application is beneficial to design
pedagogy as it develops in learners an awareness of how one acts upon oneself and in
relation to others – in effect one’s conduct – that is essential to design practice and to the
future that requires addressing.
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Abstract: This qualitative situational analysis study charted the implications and
potentialities of embracing a design culture within contemporary education. Fifteen
design philosophers, instructors, and practitioners provided data using situational
analysis grounded theory methodology (Clarke, 2005) to examine three levels of
inquiry. Data was interpreted using traditional grounded theory coding (Corbin &
Strauss, 2008) and charted on three maps: situational, social world arena, and
positional. As the study progressed, the “in vivo code” of integrating differences
became the most developed concept of the study. The “in vivo code” also addressed
the central quest of the study as well as what remains to be learned about how
design culture can take education beyond a limited test-centered and skills based
system to one that views learning as complex and multidimensional.
Keywords: design culture, design thinking, situational analysis, 21st century education

Design Culture and Contemporary Education
This situational grounded theory study explored the potential impact of design thinking and
contemporary education. Design culture strategies offer a forum for today’s students to
handle the difficult, diverse, and interrelated problems of the 21st century that cannot be
fully addressed from uniform, reductive, and analytical frameworks of our current
educational system. Unlike the positivist scientific paradigm which dissects and analyzes, a
design philosophy offers a unifying logic that facilitates change, acknowledges complexity,
shapes possibilities, and promotes a transcendental framework allowing an integration of
ideas better suited for the post-modern age (Banathy, 2000; Ben Eli, 2010; Buchanan &
Margolin, 1995; Nelson & Stolterman, 2012; Thackara, 2006).
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Research Methodology
Because it focused on differences and complexities, grounded theory’s situational analysis
(Clarke, 2003) suited the foundational assumptions of design culture and inquiry and offered
both ontological and epistemological footing for the research project. While systemic design
learning combines two traditions, systems thinking and design action, situational analysis
stems from symbolic interactionist sociology and pragmatist philosophy, and takes the
research design into “the full situation of inquiry.”(p. 556).

Problem Statement
Design thinking and design strategies have exploded into mainstream arenas. Fields such as
business and organizational leadership have sought out design thinking’s innovative tactics
(Brown, 2008; Nelson & Stolterman, 2012). However, design culture and design thinking, as
its own discipline, has yet to make an impact on contemporary education, both in K-12 and
higher education (Banathy, 2001; Horn, 2001; Jenlink, 2001; Nelson, 1994; Schon, 1987). A
major problem for educational leaders and educators lies in embracing, learning, and
knowing how to move into a design paradigm.

Purpose of the Study, Research Participants, and Theoretical
Sampling
The primary purpose of the study was to use in-depth interviews with design philosophers,
teachers, or practitioners to generate information on the potential impact of design culture
on contemporary traditional education. All of the participants were chosen because they
viewed design as having its own philosophy or “its own founding postulates and axioms,
with its own approach to learning and inquiry” (Nelson & Stolterman, 2012, p. 12). A total of
15 participants, 14 from the United States and 1 from the United Kingdom, were included in
the interviews, enough to saturate the categories. Theoretical sampling was used in the data
collection procedure. In other words, participants were interviewed based on their
contribution to the development of the theory.
I started the process with a small homogeneous group of design educators selected from my
systemic design academic background. As the data collection proceeded and categories
surfaced, a larger, heterogeneous sample of participants were brought into the discussion to
further the direction taken by the study. The design backgrounds of the fifteen participants
included the following:
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Professions of Participants
Instructors in graduate or undergraduate programs (such as graphic design)
who use design strategies in their instruction or curriculums
Instructors in design schools or directors of design departments within a
traditional university
Design historians and theoreticians
Directors of institutes built on design principles (such as sustainability)
Media artists, researchers, directors of design museums, architects
Published writers on design thinking or design philosophy

Levels of Inquiry
Three different levels of inquiry were used to shape the study. These included: a) the need
to use design inquiry and practice in pedagogy and methodology; b) the need to teach
design culture, design inquiry, and design practice as curriculum components; and c) and
finally, the need to embrace design cognition as a form of intelligence (Cross, 1999). Because
core analytic grounded theory tenets (comparative analysis, theoretical sampling, memoing,
and saturation) were followed in generating data, further questions also emerged from the
interview conversations.

Objective
The objective of this situational grounded research study (Clarke, 2003) was to form a
theorizing proposition of design’s impact on contemporary education by categorizing the
collected data into three mappings or charts. The first map—a situational map—laid out the
major discursive elements of the discussion. The second map—social world/arena maps—
examined “meso-level interpretations” and “ongoing negotiations” within the collective. The
third map—positional maps—explored the range of positions “taken and not taken” (pp.
559-560). Finally, the three maps were juxtaposed in order to view the relationship between
the categories.

Research Design and Research Analysis
The unit of analysis for the project was the situation, and understanding its elements and
their relations was the primary goal. The following questions served as guideposts in
analyzing each section.
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Central Research Question:
What potential impact could design culture, inquiry and practice have on traditional
education?
Map 1: Situational

Map 2: Social Arenas

Map 3: Positional

“Who and what are in this
situation?”
“Who and what matters in
this situation?
“What elements make a
difference in this situation?”

“What are the patterns of
collective commitment?”
“What are the salient social
worlds operating here?”

“What were the positions
on basic issues and topics
central to the situation
under study?”

The categories were developed by generating elements from the raw data (open coding),
interconnecting these elements into categories (axial coding), and finally building narratives
or stories using “thick description” to connect the categories (selective coding). Categories
were considered completed when saturated. Saturating categories entailed a zigzagging
process of gathering and comparing information and then mapping ideas as the study
evolved. Grounded theorists (Corbin & Strauss, 2008) define these methodological
components as using a constant comparative approach—“the analytic process of comparing
different pieces of data for similarities and differences” (p. 65).
In the early stages of data collection, memo writing, and initial coding, 48 elements were
collected. As the mapping progressed and the data analysis process begun, the following
were noted: categories and subcategories, areas of theoretical interest, relational modes of
analysis and finally, inadequate data where further material should either be gathered or
deleted. Categories were then plotted into appropriate maps.

Results of Study
In all, seven total categories were compiled: four categories were formed in the situational
analysis, one category emerged in the social arena map, and finally, two categories made up
the positional maps. In the final analysis, both narratives and maps were used. One offered
an in-depth collection of interview talk, while the other offered a “birds-eye” view or
another level of perspective (Map 4.1). Below are condensed narratives of the seven core
categories.

Situational Map – Narrative One: Defining Design
(Narrative Elements: Difficulty of defining design; misunderstanding design; reductive vs.
integrative holistic design; art and design; language)
At some point in each interview—usually the initial question—all participants were asked to
define design according to their background. Most of the interviewees hesitated, laughed,
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and expressed frustration or concern. Their responses to this question set the tone of the
analysis, the continual insistence that design be properly interpreted. Participants fiercely
protected the ambiguities of designing, both in how it was understood and misunderstood.
On the one hand, the confusion of defining design lies in it being a ubiquitous activity. It
occurs within many disciplines with different vocabularies and different methodologies. On
the other hand, what previously was more specialized is now becoming more multidisciplinary.
Like many terms, design is broad and difficult to describe. One participant likened defining
design to defining water. How do you want me to answer that—as a chemist, a poet, a
biologist or a regular person? Yet another suggested getting rid of the more limited
concepts of design that people immediately gravitate toward such as architecture, fashion,
and clothes, and regard design as any as any process of putting things together for a
purpose, including designing abstract structures like institutions, education systems health
care systems, etc. Some admitted that publicly there was a limited connotation of the word
and that designers themselves were struggling with a redefinition. “Design is a key word in a
lot of conversations. But, that does not necessarily mean that all people who are using that
word either have a common sense of what it means or a sophisticated appreciation of what
it means” (Participant #9).
An important point that surfaced was design’s perception among professional designers and
design instructors. There seemed to be two schools of thought in how design is approached
and the epistemology from which it is perceived: a reductive perspective and an integrated
whole perspective. All fifteen participants advocated an integrative-wholistic design
approach that pointed toward composition, process, inquiry and context in explaining and
defining design rather than reducing it to a set of problem-solving steps. For several design
philosophers, the idea of design took on a meta-perspective. In a meta-design framework, a
designer is constantly questioning. It moves past a superficial idea or narrowly defined
context of design that really doesn’t ask penetrating questions (Participant #10).
Several participants pointed out that language itself was part of the problem. A design
historian (Participant #9) explained that design is a word that lends itself. It can be used by
different disciplines or different domains of knowledge to identify particular things. Finally,
because design is a creative process, a distinction between art and design also surfaced. The
major difference revolved around viewing art as a singular form of expression while design
was a collaborative effort that aimed for a specific outcome.

Situational Map – Narrative Two: Design Educating
(Narrative Elements: Fluidity & Messiness; Design Educating Process; Design Learning
Experiences; Constraints; Communication; Naïve, Expert, Mastery)
The difficulty of defining design carried over into the difficulty of teaching design. How does
a learner comprehend something that keeps redefining and reshaping itself? Understanding
design’s fluidity, its constant dynamic process coupled with overwhelming information and
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overwhelming complexity, takes a good deal of practice. Designing, explained one
participant is “like learning to playing an instrument—say the piano. You can identify the
notes, but this time, it is in a different key and there are different combinations—all sorts of
combinations have changed” (Participant #2). Because the design process is complex and
messy, both facilitators and learners must develop a tolerance for chaos and uncertainty.
Design instructors noted this was not easy. Students are used to linear, well-structured,
right–wrong answers:
Researcher: Am I correct to say that design offers a cognitive flexibility where I can
move in ways that I couldn’t before?
Participant #1: I would say that it not just offers that, it requires that. It is a constant
movement and that is also the scary part. It goes against what the students are used
to. They are used to the learning experience as linear and well structured and that
there will always be an answer. But when you move into design, you realize—first of
all—there is no right or wrong design. Designs can only be judged in their context by
people who care about it. It is a dynamic, complex moving process.

The above design instructor, like many of the interviewed participants, acknowledged there
were no recipes in design learning. There may be techniques and skill and design theories
used in aiding the process, but designing is not about mastering and incorporating the
principles of a particular theory. Instead, designers frame problems; collect information;
analyze and conclude and synthesize data and come up with the most appropriate solution
offered from many solutions. “It is never a linear process. It’s a cycle, an iterative process
where you are constantly reframing the problem. You are constantly researching as you
move forward, trying to come up with some sort of tangible output” (Participant #14).
Another design instructor’s biggest issue at the graduate level was encouraging people to
make a move, particularly when the only thing most of them have produced before has been
a paper. “Dealing with complexity? Oh yeah, and sometimes they (the students) are not
happy about that. There can be fear and anxiety. It can be a number of things. Some
students simply want to be totally prepared before they get going” (Participant #6). An
instructor who teaches an introductory design course remarked, “I used to be much more of
a recipe guy. I have become much more about teaching people to become chefs.” His
educating process is to pay attention to the whole game rather than pieces of the game.
The instructor went on to say that when students first play this complex game from a holistic
perspective, it hurts. They don’t know what to do, and they haven’t developed any sense of
“internal criteria” (Participant #2).
Achieving this type of artistry requires different types of learning experiences and skills to
guide the process. Design instructors spoke about using alternative ideas and utilization
methods in their teaching approach. These included polarity maps (structuring and defining
polarities); prototyping (simulating what might happen in a situation); and brainstorming
techniques (structuring and guiding ideas). Another instructor spoke about cultivating skill
sets and habits of mind. “The skills sets that I associate with design are often the skills sets of
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visualization, the tools of communication. No, they are not difficult to teach. It takes time,
but it can be done” (Participant #9).
A key to dealing with complexity, explained a design philosopher, is “the reining in.” All
design processes need constraints and boundaries. “How do you shape or channel things
into a particular manifestation of many possibilities? In the stronger sense, how do you
shape energy that would otherwise be random” (Participant #7)? Constraints are always a
part of designing. “It is just absolutely never the case that a new material, a new
manufacturing process or even a new philosophy of design removes constraints,” stated a
design philosopher, “it just changes them” (Participant #11).
Because designing is a dynamic ever-evolving and reflective process, “designers must
constantly evaluate what they do and change what doesn’t work. You are kind of feeling
your way—always—in a design project.” Designers must converse with their project as well
as with all people who are involved in the project. Thus, there is a conversation at many
levels. If you have three people, you have four components: three people and the outcome.
“People are not only negotiating with each other, but they are also negotiating with the
outcome. In the end, what you get has to reflect a consensus that makes the best use of
each of their contributions. Feedback tells you if you have done a good job” (Participant #5).
Finally, designers take on an inner conversation when faced with complex information.
“Designers really use the subconscious—not knowing—which means what you do is bring in
or expose yourself to information about people and the situation. You kind of trust your
judgment and that judgment is—to a large extent—grounded in and emerges from some
kind of subconscious intuitional level” (Participant #1).

Situational Map – Narrative Three: Human Body
(Narrative Elements: Embodiment; Individuation & Autonomy; Transformation)
The question of what it takes to become a proficient design communicator as well as an
expert designer brought up a unique aspect of designing. Integrative designers utilize
faculties not always considered in a learning process. By recognizing patterns and trusting
judgment, strategies and techniques that worked in one situation may work in another, and
the expert designer no longer has to “start from scratch” with each new design (Participant
#2). Therefore, expert designers rely on skills knowledge as well as embodied knowing,
acquiring an ability to constitutively “shift according to their own references” (Participant
#15).
Integrative designers deal with overwhelming information and complexity; therefore, they
must resort to intuitive judgment. “There is no way that we can in our conscious rational
mind, deal with all that information” (Participant #1). Designers-in-training learn to trust this
faculty. The same design instructor explained that the more experienced students come to
love the process because they can move beyond uncertainty. Design instructors also spoke
about the necessity of whole body learning to remedy the distance between presenting
material and engaging students. They differentiated between two different learning
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experiences: a traditional skills-based approach and a more holistic design studio
experience. One design instructor from a fine-arts background expressed his dissatisfaction
with how skills are taught in a skills-based approach.
Several designers went beyond building skills and finding solutions to talk about design’s
fulfilling potential on an emotional level. There is more to designing than just creating some
product, “Design is so fulfilling. I think people design without knowing. Whether they are
fixing some tools or designing out of necessity, the ability to design well can become a
sanctioned act that can be channeled into the future. This can be extremely fulfilling
emotionally (Participant #13).
Another instructor spoke about the need to balance the intellect with feeling in order to
grow not only as a designer, but as a human being. “Designers have this enormous power.
They are basically saying what something is or should be or what something isn’t or should
not be. If you are not very conscious, if you are complexed all the time, I’m not sure it’s
possible to do good design” (Participant #12).

Situational Map – Narrative Four: Human Condition
(Narrative Elements: Ethics, Shift in Consciousness, Design as Liberal Art, Aesthetics,
Technology, Change & Human Evolution, Spiritual Dimension)
Each participant expressed concern for the human condition, the planet, outmoded habits of
thought, detached and fragmented manners of existence, over-specialization, and
citizenship. The difference between reductionist design thinking and integrative design
thinking resurfaced. One warned that design was “not a silver bullet” (Participant #8). Others
felt that a design approach could help remedy existing wasteful situations and dysfunctional
institutions.
The remedy between design and ethics, noted one design philosopher, lays in the initial
design questions, the space where skill and ethics come together. “What is the underlying
purpose of design? What are you designing for? You can use it to develop smart bombs or to
develop all kinds of smart imaginary financial instruments that don’t lead anybody
anywhere, or you can use it to optimize systems for the betterment of humankind”
(Participant #7). A design historian introduced perplexing questions about new limits, new
materials and a new age of product design. He claimed that we live in an age where any
number of technologies can literally design material to perform a certain way.
In line with the above thinkers, one instructor felt that along with flexible minds, designersin-training needed to develop a deep sense of citizenship. Another participant presented a
meta-design perspective that offered important guideposts. From what perspective are we
using design? And from what perspective are we asking a question? A superficial and
narrowly-defined idea of design such as the ability to design cheap goods because of the
cost of plastics does not really ask a penetrating question. We need to ask evolutionary
design question such as—“What do plastics do to the ecosystems of the oceans” (Participant
#10)?
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Other designers touched upon other ethical dimensions. “There are some things that we can
do that we shouldn’t do,” asserted a design instructor. “But, that implies there are some
people who are more conscious than other people. When I am teaching design, I try to
identify kinds of power” (Participant #12). But how do design instructors teach the ethical
importance and weight of those initial design questions? “Design is very collaborative. It’s
very much about taking people into account. You see, it’s truly, it’s very pragmatic, but it is
also very human, very humane (Participant #13).

Social Arena Map – Existing Systems
(Narrative Elements: Disenchantment with Current System; Conditions of Learning; Lack of
support for Design Thinking; Design Studio Pedagogy vs. Traditional Scientific-Based
Learning; Growing Popularity of Design Sensibility)
In the second state of analysis—the social world arena—categories expanded outward into
other areas beyond the design field. Many of the interview participants seemed
disenchanted with the current educational system. Like any organizational structure, the
school system is a product of design. However, explained one participant, “It’s a product of
decisions that have created organizational structures for what can get through and what
can’t. We have the wrong outcomes, the wrong means of getting there, the wrong system
and that’s bad design” (Participant #5). Another participant talked about how factors hold
back change and suppress learning, “All those kids are learning machines, that’s what they
are. Their whole nervous system and all their physical development is geared towards
learning as they grow. One of the absurdities of the education system is that it actually
A higher education instructor commented that sometimes designers need to defend
themselves from the overemphasis of quantitative methodology. The quantitative camp
often considers verbal skills, aesthetics and other design related thinking to be learning
luxuries. In his push-back, the instructor explains that design thinking is not a luxury. There
are quantitative ways of thinking. There are textural ways of thinking. There are visual ways
of thinking. Each of these skills has to be cultivated. In fact, each of these skills is inherent in
the human population. “It’s important to acknowledge and nurture all the different kinds of
intelligences and all the different personality types….otherwise we are hurting the nation as
a whole, the community as a whole, and we are stifling individuals” (Participant #9).
Although designers are experiencing a growing demand of and a growing popularity for
design thinking, it has not taken root in traditional education. “Design thinking is becoming
very popular in many circles, but the notion of what a designer is in the general population—
and certainly in academia—is still relatively narrow” (Participant #3). Another participant
agreed and expressed that design thinking must have the support of a greater system. “The
more I work on design, the more I realize that you always have to have the support of the
larger system. You need a container, you need a culture” (Participant #1). A design
philosopher clarified why bringing new ways of thinking into the current educational systems
is so difficult. “We know that many of the current practices are driven by the structure of the
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economy. We know the basic assumptions of nature are leading us in the wrong direction.
Yet, it is difficult to change because they are tied to mechanisms and structures that are very
powerful and work in a certain and self-reinforcing way” (Participant #7).
However, a graduate design instructor also reports how design is beginning to “leak” into
traditional education. “What is happening today is very interesting because I work in many
departments. Traditional departments are getting more interested in design….At the same
time, design schools feel a strong pressure—as well as an interest—to bring in some of the
scientific paradigm” (Participant #1). The instructor went on to say that he expects that type
of integration to sink through the system. A graduate level instructor reported that there is
interest in higher educational circles in cultivating innovative ways of thinking in disciplines
like engineering and also in business. “They want to be involved in problem setting. They
want to be able to think outside the box” (Participant #9).

Positional Map #1 - Design as Intelligence
Do certain individuals possess a competence toward handling complexity? Can design be
considered an aptitude? One participant reflected, “I don’t know. Is it a learning style? Is it
an aptitude which is different from intelligence? I think all people are naturally creative”
(Participant #3). Another participant expressed how easily the designing concept could be
reduced to an either-or mentality. “I never imagined design thinking to be a set of
formalized, orthodox guidelines that if you learned well, you had design intelligence at 180
or if you learned not so well, it would only be a 62” (Participant #11). Another instructor
asserted, “There’s an assumption that there’s a sort of process that one is expected to go
through. It ends up that once you’ve learned all these things and you’ve acquired the skills,
then you do your Ph.D., and you can be creative” (Participant #15).
Several participants felt that the ability to design was a natural aptitude, but like sports or
music, everyone could get to a certain level with good instruction, training and support.
Another participant expressed similar thoughts. There are people born to be doctors,
lawyers, architects and artists. There are even some people born to be designers, “I wonder
if students even know the design profession. I don’t even know if it’s on the list. So, we are
all missing out. Society is missing out because design is so important (Participant #13).

Positional Map #2 - Design Thinking as an Alternative Paradigm
The firm entrenchment of traditional pedagogy served as a starting point for the discussion
involving education and design. A participant pointed out that traditional pedagogy has been
around for hundreds of years. However, the same instructor also noted that many students
who are educated in the traditional paradigm come into master’s level design programs
unsure of how to maneuver.
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Other participants felt that a contemporary American education limits possibilities. One
instructor stated that American education (his knowledge of it) beats out of people an
inherent kind of wholeness and an inherent balance. “It privies towards a specific way of
thinking and a specific way of being that is fragmented and detached rather than connected
and systemic” (Participant #12). Another participant reflected, “My sense is that design
thinking is present in children and that the current school system is sort of trying to drum it
out of them. So, it’s less we have to add design thinking into the school curriculum and more
that we have to stop doing what we are doing” (Participant #3). When asked if design
belongs in the K-12 education system, a designer born and raised outside of the United
States elaborated, “What I see in the general culture is that design is really misplaced in the
whole cultural tree (Participant #13).
Some designers feel that design has come of age and it has much to offer our educational
system. A design philosopher described how designers are now making the argument that
they have acquired a body of skills, techniques, and methodologies that can be applied
beyond the tasks that clients have given them. Designers can “teach people through the lens
of the designer” (Participant #11). Another design philosopher and historian gave a similar
answer. “Yes, I think it can have an impact. I think that if people cultivate the skill sets and
the habits of mind associated with design thinking, it is an exploratory and disciplined
imaginative way to look at the world” (Participant #9).
One philosopher noted the importance of including design in the curriculum so students
could become aware of design’s structural approach. “Design is a way of thinking. It is a
conceptual underlying approach. But the reason it is important to learn, is the idea of its
structure. In order to be effective, you have to understand the nature of those structures”
(Participant #7). Another meta-designer reflected, “I’ve seen what I think is a little bit of how
children see things and learn. I think a number of people have said that children are
designers. In fact, I think it’s an anthropological, probably a fact that human beings—our
species—has a very intuitive grasp of what one of my students called “madeness.” There are
whole sets of understandings or sensibilities that may be innate” (Participant #15).
A few designers talked about how design thinking could energize the disadvantaged
students. “How could a new kind of design thinking galvanize students? If students begin to
think more about the outcomes, they might work towards what it means to design a
curriculum that brings the energies out and motivates them to learn” (Participant #5).
Another design philosopher described how a teacher—using design tactics—could invert the
learning. “Even the kids in the worst circumstances, they love something. What will excite
their imagination? Make this coincide with what you do in order to teach them. That’s the
thing. Every child, every born living thing is born in order to learn (Participant #7). Finally,
one participant thought design thinking was already being taught under different guises. But
then she clarified, “If you want people who can act and think and imagine and create
things—then yes, design, is the way you go there” (Participant #4).

451

Therese Uri

Conclusion and Significance of the Study
Early in the analytical process, the phrase—integrating differences—provided an “in vivo
code”—exact words of the interviewee—to describe the connection between the seven
categories (Creswell, 2007, p. 239). It became what Clarke (2005) called the “sensitizing
concept” or the most developed concept of the study. The “sensitizing concept” supports
ongoing theorizing. Clarke uses the concept of theorizing over the concept of theory because
the main objective of a situational analysis is to open the data and the situation to ongoing
negotiations rather than promote an objective truth.
In conclusion, Clarke (2005) presented three guiding questions to assist in concluding the
study, examining implications, and supporting theorizing.
Where in the world is
this project?

Why is it important?

What is going on this
situation?

In answering the first question, the popularity of design is growing beyond the boundaries of
traditional design arenas into the mainstream because it offers a forum as well as the logic
for handling complex innovative ideas and solving difficult problems. In answering the
second question, design culture is important to the education community because design
principles and strategies could offer new learning platforms. Currently, the primary focus in
education revolves around developing the knowledge base and improving standardized
testing scores. However, education philosophers (Gardner, 2004; Nussbaum, 2010) are
concerned about the limits of basic skills and education equated with economic growth. The
third question could be answered with the sensitizing concept culled from the categories
and mappings of the study. Integrating differences aptly describes the many levels of
designing from the integrative, holistic perspective advocated by the fifteen designers who
participated in the study. Such an approach to design inverts a step-by-step, one-size-fits all
procedure into an ever-evolving artistic shaping process formed by constraints and
recognition of difference on many levels. Integrating differences also speaks to the synergy
of good design. Whereas reductive design practices often bring about waste and entropy,
designing from an integrative, holistic approach has the potential to eliminate excess waste
and redefine an aesthetic perspective.
Overall, the participants in the study stressed the need for design thinking strategies as
educational tools because design inquiry and action offers a creative, comprehensive,
integrative approach that takes learners beyond today’s educational overemphasis on basic
skills, uniformity, scripted lessons, standardized tests, and a rationalized approach to
learning. The design process would not replace our current system but offer a much needed
creative pedagogy that would allow for higher-order thinking skills; construction of
meaning; integration of disciplines; range and depth of learning; forums that handle
complexity and difference, holistic embodied learning (knowledge and knowing), and the
cultivation of autonomy.
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Abstract: Emancipatory research is a research perspective of producing knowledge
that can be of benefit to disadvantaged people. It is an umbrella term that can
include many streams of critical theory based research such as feminist, disability,
race and gender theory. One of the key assumptions in emancipatory research is that
there are multiple realities, and that research is not only created by the ‘dominant or
elite researcher’. Given the development of branches of design research such as
inclusive design, participatory design and design for social innovation, where the
designer interacts with and designs with and for people who may be marginalized for
reasons of race, gender, sexual orientation, disability, economic background etc.,
designers should be introduced to the concept of emancipatory research during their
education, so that they will be able to recognise the impact of their own privilege on
their practice and develop research interventions that are sensitive to this. This paper
examines the aims and principles of emancipatory research, and uses guidelines on
evaluating emancipatory research-based interventions, borrowing from disability
studies, to analyse three interventions between designers from the ‘centre’ and
artisans from the ‘periphery’, to assess whether these interventions can be
considered emancipatory or not.
Keywords: Emancipatory Research, Participatory Design, Design for Development

1. Introduction
As a woman-designer, a ‘designer of colour’, a ‘designer from somewhere that is not Europe,
or North America, and a designer educated in South America, I am always surprised that
being so many different types of ‘Other’, my perspective is so under-represented in Design
research and at design conferences. My interest in the emancipatory research theoretical
perspective in Design Research and practice stems from my own observation of both wellknown and less famous interactions between designers and disadvantaged populations,
This work is licensed under a Creative Commons Attribution-Non Commercial 4.0
International License.
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which could be improved if designers understood the aims and principles of theoretical
perspective. Where positivist research is often distanced from its subjects, emancipatory
research is a form of participatory action research that recognizes the power imbalance in
research and seeks to empower the subjects of social inquiry. Design practice has expanded,
and there has been significant development of design practice and research with a
participatory mindset (Sanders 2008) where design researchers collaborate with people, and
projects such as “Design for the Other 90%” which focussed on solutions for the basic needs
of 90% of the world’s populations (Cooper Hewitt, National Design Museum 2012) and the
increase in global educational experiences and opportunities for design students. In this
context, it is useful for designers to understand concepts such as power and privilege and
how these can potentially impact their design practice and research. Knowledge of
conducting research by using an emancipatory focus would help designers to mitigate the
impact of their own power or privilege on the work that they do. The broad research
objective of emancipatory research is to create ‘emancipation and social justice’. The power
imbalance in research design is most obvious between ‘privileged researchers’ and their
research subjects from traditionally marginalized or oppressed groups such as the
economically disadvantaged. However a scan of the literature on emancipatory research
reveals that this paradigm is also used in many fields and with groups that are marginalized
for diverse reasons such as race and ethnicity, gender, sexual orientation, disability, mental
ability etc.

Designing with, in or for the periphery?
The focus of this paper is design interventions between the ‘centre’ and ‘the periphery’.
These are terms used by Brazilian based designer and researcher, Gui Bonsiepe and
American based designer and educator Victor Papanek, where ‘centre’ refers to the ‘First
World’ and ‘the periphery’ is a synonym for ‘developing countries’ (Margolin 2007).
Papenek’s book ‘Design for the Real World’ and E.F. Schumacher’s ‘Small is Beautiful’ are
both often the starting points in a literature review related to design and development. The
popularity of Papanek’s book could attribute to the reason that design for development has
become ‘associated with low technology projects that address community survival more
than they contribute to national development strategies’. (Margolin 2007). Popular design
interventions between the centre and the periphery often focus on low-technology solutions
by designers from the centre, and do not always recognize the possibility of other types of
solutions created within the ‘periphery’. Bonsiepe supports the idea of building local design
capacity and criticized the ‘remote design’, which is design that is developed to meet the
needs of a user in a remote location, recognizing unbalanced relationship between the
expert designer from the ‘centre’ and the novice designer in the peripheral country
(Donaldson 2009). Bonsiepe’s work highlights the ‘disparate relationship of power and
privilege’ between the developed and developing countries and demonstrates that design
has an important role to play in the industrial development of peripheral countries (Margolin
2007).
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In this paper three development-focussed product design projects will be examined. The
first led by American designer Donna Karan, the second led by Canadian designer Patty
Johnson with artisans in Haiti, and the third is the Tapiskwan project undertaken by a
Canadian research team at Université de Montreal led by Dr. Anne Marchand with her
colleagues Cedric Sportes and PhD Candidate Renata Leitão. These projects are typical of
‘design for development’ with the ‘periphery’ that seem to be aligned with Papanek’s
philosophy. These projects have also been selected because they all have a postcolonial
sub-theme, and therefore an emancipatory framework could also be very useful when
dealing with such sensitive issues that have developed as a result of colonialism. These
projects are critiqued using guidelines for emancipatory research borrowed from the field of
disability (Stone and Priestley 1996), which is a field where the emancipatory research
paradigm is often utilized.

2. What is an Emancipatory research paradigm?
The emancipatory research paradigm emerged as a response to a ‘growing discomfort with
dominant research paradigms and procedures’. (Groat and Wang 2001). Emancipatory
research is an umbrella term that includes several research streams including critical theory
based, feminist, race-specific, participatory and transformative research (Groat and Wang
2001). It is seen as a process of producing knowledge that can be of benefit to
disadvantaged people and its key aim is to empower its research subjects. Mertens
describes what some authors call emancipatory research as transformative research, and
says that ‘emancipatory research actually came from the disability community, and was born
out of the motto ‘nothing about us, without us’, a political action that aimed to move the
control of the research into the hands of the community being researched. (Mertens 2015).
Some of the key principles of this research paradigm are openness, participation,
accountability, empowerment and reciprocity. (Danieli and Woodham 2007). This paradigm
has been widely adopted in certain research areas such as feminism and disability. Other
terms linked to emancipatory research are ‘orientational qualitative inquiry’, (Patton 2002)
and critical inquiry. Critical inquiry focuses on how “ injustice and subjugation shape people’s
experiences and understandings of the world” (Patton 2002). Critical theory seeks to critique
and change society. Participatory action research also emerges from an emancipatory
paradigm. Participatory research and emancipatory research were both born from
awareness, inspired by a new pro-people political climate of connecting research with
popular practice. (Reason 2008).
Regardless of its name, this research paradigm recognizes the historical imbalance in
research and knowledge production that favours the ‘elite’ and disadvantages many others.
Patton quotes from “Transforming Knowledge:
The root problem in all fields is that the majority of humankind was ‘excluded
from education and the making of knowledge, and the dominant few not only
defined themselves as the inclusive kind of human, but also as the norm and
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the ideal… Their notion of who was human was both exclusive and
hierarchical. (Patton 1990).
Women, the non-Caucasian, the disabled, the non-heterosexual and the non-English
speaking have all been excluded from knowledge production at some time and all of these
reasons for exclusion can become lenses for emancipatory research. Patton writes primarily
about feminist inquiry, but this can be expanded to other fields, since emancipatory
research emphasizes participatory, collaborative, change oriented, empowering forms of
inquiry (Patton 1990).
The key ontological assumptions of emancipatory research are: a) that there are multiple
realities (Groat and Wang 2001), (Guba and Lincoln 2005) and b) that knowledge is not only
created by the elite researcher or dominant group (Groat and Wang 2001). In design
interventions between the centre and the periphery, in this context, people from the
periphery would be allowed equal opportunity in playing an active role in creating
knowledge, research and design and not just be placed in a more passive role of receiving in
the form of help or aid, knowledge that they have not played a role in creating. For a design
research intervention to be emancipatory, a designer / design researcher would need to
recognize how he or she may form part of a dominant group – whether by educational
background, race, country of origin, language, etc. and consider how to ensure that the
voice of the research collaborator is heard despite the researcher’s privilege.
The main epistemological assumption of the emancipatory research paradigm is that there is
an interactive link between the researcher and the participants (Groat and Wang 2001),
(Guba and Lincoln 2005). Design work typically requires this type of interaction and
therefore even in a poorly designed intervention this is not likely to be a challenge. The
second epistemological assumption is that knowledge is historically and socially situated
(Groat and Wang 2001). This would require that designers be very aware of the social and
historical contexts of the places in which they operate and develop interventions that are
sensitive to issues, which may potentially arise within these contexts.
The methodological assumptions of the emancipatory research paradigm are that there is a
participatory and political aspect in collaborative action research. Emancipatory research is
dialogic, and it is dialectical meaning that it is related to the logical discussion of ideas (Guba
and Lincoln 2005). Another methodological assumption of emancipatory research is that the
use of language in this context will be grounded in a context of shared experiences.

3. Main critique, concerns and questions of Emancipatory Research
Emancipatory research is not without its criticisms and some areas of concern, as identified
by Danieli and Woodhams in their critique of emancipatory research in disability are
identified below:


The power and privilege of the researcher



The marginalized view may be anti-emancipatory
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Emancipatory research can only be selectively applied

These concerns are expanded in the following paragraphs.
The power and privilege of the researcher
One of the challenges of emancipatory research is that the mere act of doing research gives
researchers a status that their ‘subjects’ may not have. (Danieli and Woodham 2007) Danieli
and Woodham make this point in reference to the disabled. The Western researcher
operating in a developing country context or the urban or metropolitan researcher working
in a rural community will always be perceived to have some form of privilege due to
education, race, economic background etc., and a conscious effort is made to mitigate this
and to create greater equality in the research activity. Danieli and Woodham also note that
researchers should be reflective about other types of social privileges that they might have,
such as class, race, age, sexuality, able-bodiness etc., and how these affect their research.
(Danieli and Woodham 2007).
Emancipatory research should seek to ‘de-elitize’ knowledge and research. In the field of
design, Bonsiepe strongly supports the advancement of design and design thinking in
developing countries (Margolin, 2007) as opposed to ‘outsiders coming in for a stopover
visit’ (Donaldson 2009) going to a developing country to practice a more remote form of
design practice. In his paper on design and development Margolin remarks that there is
scant interest in cultivating local design professions by multinational corporations who
operate in the developing world, since design can be done ‘anywhere’, again criticizing a
remote form of design practice. For ‘de-elitization to occur, researchers must
‘leave the laboratory to work with an oppressed or exploited community to
identify a problem. Then (2) they learn by listening to that community what
solutions might be implemented, after which they help community members
acquire the tools of analysis and action to pursue social change. (3)
Disadvantaged persons thereby become more aware of their own abilities
and resources, and persons with special expertise become more effective. (4)
Rather than detachment and value neutrality, this joint process involves
advocacy and structural transformation. (Woodward and Hetley 2007)
The interests of individuals are enhanced or exploited, marginalized, repressed and excluded
by the choices made by a researcher (Schostak and Schostak 2010). The decisions that are
made by researchers are strategically aligned with their worldviews (Schostak and Schostak
2010). Using an emancipatory research perspective would help designers to focus the
development of research that is accountable to and gives voice to the communities that they
are serving.
The ‘marginalized’ view may be anti-emancipatory
A second concern of emancipatory research is that the marginalized view may also be antiemancipatory. In the case of disability studies, an anti-emancipatory perspective might be
that a disabled person may also hold views that do not advance the cause of the disabled
e.g. maintaining a stereotype of disability such as ‘people with disabilities always need help’.
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In the field of design for development, an anti-emancipatory perspective from a
marginalized person might be one that does not empower the group that he or she belongs
to such as view that supports the idea that marginalized people cannot participate in a
collaborative design process. In her critique of emancipatory research methodology in the
field of disability, Danieli and Woodham ask how a researcher should respond to data that
supports anti-emancipatory practices, acknowledging the conflict between the ‘political
imperatives of emancipatory research’ and ‘epistemological requirement to product
accurate accounts of the data’. (Danieli and Woodham 2007). They ask, “what if the views of
the ‘marginalized’ are also marginalizing?” leading to the key question: whether the aim of
emancipatory research should be to provide ‘accurate accounts’ or to produce research
which supports the social model but which may reflect the researchers’ views rather than
those of the researched. In the view of this author, in design for development interventions,
designers should seek to empower their collaborators, even if the collaborators might not
believe in their own power or strength.
Emancipatory research can only be selectively applied
Danieli and Woodham express concern that emancipatory research can only be applied
selectively (Danieli and Woodham 2007), and therefore this in effect condones the
objectification of specific groups within society by differentiating them in a negative way and
assuming that this group is different or special and in need of special attention or care. This
special attention can in fact prevent groups from being able to be identified as independent
and equal, and therefore can also be a hindrance to their emancipation.

4. Three Design interventions between the centre and the periphery
Three projects are examined in this paper to assess their consistency with the principles and
aims of emancipatory research, borrowing some of the criteria established in the field of
disability studies. Two of the projects were developed, with a focus on more immediate
economic gains for the participants via sales of products, and they are not research projects.
These projects however represent the type of work that designers may actually be required
to do, funded by aid agencies or corporations. The overarching aim of all three projects is
similar – to provide some form of support to these communities through design, and
therefore emancipatory research principles are relevant, to ensure that the projects do in
fact empower the communities that they seek to support.

Urban Zen, Donna Karan in Haiti
Donna Karan has two projects in Haiti operated through her Urban Zen Foundation. She has
developed several initiatives, which are described as part of the Soulful Economy movement
(LeFrak 2013). One is a project for a vocational school in Haiti in collaboration with Parsons –
the New School; and the other is a collection of products called the Naturally Haiti
Collection. Karan insists that the projects are not ‘vanity’ projects, but rather that the
impetus for the projects was actually her late husband’s interest in connecting business, art
and life. She was inspired by Diesel Canada’s CEO Joey Adler, and hopes to also inspire
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others to do work in Haiti (Reed 2015). She hopes to take Parsons students to collaborate
with Haitian artisans and hopes to open a vocational education / design school in Haiti in
collaboration with Parsons – the New School of Design (Reed 2015).

Fig. 1. On left: Donna Karan with Haitian artisans in the background. Source:
http://tinyurl.com/pmrs9us (accessed October 5th 2015). On right: Patty Johnson with a
Haitian artisan and another unnamed individual. Source: http://tinyurl.com/qf7gq5a
(accessed October 31, 2015)

Global Design Practice. Patty Johnson in Haiti
Canadian designer, Patty Johnson has developed a design practice working with
collaborators in Africa, South America and the Caribbean on government funded design
projects that bring research, design, commerce and culture together in the initiatives
(Johnson n.d.) in what she describes as ‘a new model of viable design and craft
collaborations in the developing world’ (Echavarria 2011). In her model of work, Johnson
works with artisans to develop new products. In 2012, she developed a line of craft based
objects based on Haitian culture called Vodunovo. Johnson then makes use of her
international network to bring these products to market. These products are presented at
international fairs such as the International Contemporary Furniture Fair (ICFF) in New York
and the Interior Design Show (IDS) in Toronto. (Design Edge 2012)

Tapiskwan Project – Universite de Montreal
The Tapiskwan project is a project of the Design, Culture and Materials (DCM) Research
Group, which is led by Dr. Anne Marchand, with the team members Cedric Sportes and
Renata Leitão. In this project, the DCM collaborates with a craft cooperative of the
Atikamekw First Nation community in Quebec, who face two problems a) dependency on
governmental aid and money transfers and b) a deep identity crisis caused by the break with
their traditional semi-nomadic lifestyle (Leitão, Marchand and Sportes 2015). The project is
designed taking account that when Western designers work with indigenous communities
they must recognize the design ability of these communities in order to ‘avoid cultural
imposition or disabling practices. (Leitão, Marchand and Sportes 2015). In their paper on
constructing a collaborative project between designers and native artisans, Leitão,
Marchand and Sportes (2015) acknowledge that design work within the social realm must be

461

Lesley-Ann Noel

“collaborative, culturally relevant, socially applicable and empowering rather than imposing
and removed”. This long-term project started in 2010, and has continued till today. The
project team revises the aims of the project periodically based on the results and feedback
from stakeholders.

Fig 2. A composite image of Tapiskwan participants – researchers and team members. Source:
http://tinyurl.com/gquvtoh

Since these interventions are developed with the aim of helping the artisans achieve goals
such as higher income, economic development, sense of identity etc., or to empower or
emancipate them from their dependence on aid, emancipatory research guidelines could
apply in assessing the capacity of these projects to empower.

5. Critique of these projects – Using Emancipatory Research
principles:
Stone and Priestley have developed six core questions that can be used for developing and
critiquing emancipatory research interventions in the field of disability. These same
questions could be applied to other types of emancipatory research, and here are used to
comment on the three projects. The six questions are:


Is the research agenda based on a social model of disability?



Does the researcher have a commitment to disabled people’s self-empowerment?



Will the research contribute to self-empowerment, or to the removal of disabling
barriers?



Will the research be accountable to disabled people and their organisations?



Will the research give voice to both the individual and shared experiences of disabled
people?



Will the choice of research methods be determined by the needs of the participants?

(Stone & Priestley 1996)
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In the analysis that follows, the questions have been modified to remove the reference to
disability.

Is the research agenda based on a social model?
In disability studies, a social model of disability is an internationally recognised way of
viewing disability, which seeks to change society to accommodate the disabled, not change
the disabled to accommodate the society. In this model, the disabled are not “objects” of
charity, treatment or protection, but people with rights who are able to make decisions for
themselves (PWD.org 2015). A social model of design intervention with artisans could focus
more on promoting skills among the artisans that would empower them, such as allowing
them to be more responsible for all parts of the business and design process from design, to
marketing to sales etc. This type of activity would also be more sustainable, as they would be
able to continue the design process independently after the departure of the celebrity
designer or the research team. A social model of intervention could also aim to portray the
artisans from the ‘periphery’ not as poor and suffering, or as people needing help or charity,
but as manufacturers and entrepreneurs (albeit small) with a role to play in a globalised
economy.
Emancipatory research aims to empower the underprivileged, and therefore designers
developing an intervention using an emancipatory research paradigm should ask themselves
questions such as ‘Am I respecting the rights and dignity of my collaborators? Am I treating
them as equals? Am I empowering them?’ The intervention with the Atikamekw focused on
developing new training strategies to enhance the artisans’ capacity to innovate, and this
was done by developing an eight week cycle of design workshops with the aim of finding
alternatives to traditional materials and generating ideas for products linked to the
contemporary identity of the Atikamekw. Participants played an active role in identifying
gaps in the competitive landscapes and relevant market niches for new products that they
could develop (Leitão, Marchand and Sportes 2015).
Karan and Johnson both use a model that leverages their existing business acumen and
network to promote the products that are designed for the artisans. In Johnson’s project,
she is hired as a consultant to design the products and manage all the business aspects of
the project by international development / aid agencies with the aim of exporting these
products to more ‘affluent’ markets abroad (Johnson, 2013). Karan affirms her commitment
to introducing the work of Haiti to designers around the world (Sullivan 2011). In a social
model of disability, the target group cannot be seen as an object of charity, however in
Karan’s model, the need to ‘help Haiti’ seems to be an underlying theme. Karan’s motives,
seem to be driven by sympathy or pity for the plight of the Haitians, however pity alone does
not empower. Brazilian based designer and educator, Gui Bonsiepe, advocates for design to
be done ‘in the periphery’ not ‘for the periphery’ and has criticised ‘short-term
consultancies’ by international consultants (Bonsiepe 2002). Bonsiepe envisions design
practice ‘in the periphery’ that would include design education, design research and design
publications in practice, history and theory (Margolin 2007).
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Of the three projects, only the project with the Atikamekw is really based on a social model.
The other two projects are not based on a social model since they rely too significantly on
the ‘celebrity’ designers for their success.

Does the researcher have a commitment to the community’s selfempowerment?
In her article on service, Rachel Naomi Remen (1999), notes that helping is based on
inequality, saying “When you help you use your own strength to help those of lesser
strength”. The person who has been ‘helped’ is then indebted to the person who has
helped, and the person who has helped is now left with a sense of satisfaction. She also
notes that serving is different from fixing, saying “When I fix a person I see them as broken,
and their brokenness requires me to act”.
Exposure to and understanding of an emancipatory research paradigm, would help
designers to take care in developing their interventions not to patronize their collaborators
by offering to ‘help them’ or to ‘fix their problems’, but to design relevant interventions that
empower them.
Both product designers operating in Haiti, Karan and Johnson, were well-meaning in their
intentions to ‘help the people of Haiti’, however it is unclear how either project led to
greater self-empowerment. It is this author’s view that celebrity design projects are in fact
inconsistent with emancipatory research principles as the celebrity status can overshadow
the agenda of ‘self-empowerment’, and independence or autonomy. Projects with a true
agenda that promotes self-reliance would require the celebrity designer or consultant to
take a step back and allow the stakeholders to hold more responsibility in the success of the
projects. The nature of short-term consultancies, as in the Johnson model, is generally not
consistent with long-term results, since these projects often have to generate quick results
to demonstrate their success to financial backers, including development agencies. These
quick results often do not accommodate the time needed for the learning curve that will
ultimately lead to greater long-term success and true empowerment among stakeholders.
The Karan model of project also seems inconsistent with self-empowerment since the
artisans are so absent from all the promotional material, suggesting that they are also
absent from the planning and implementation aspects of the project. True selfempowerment would require greater involvement by the artisans in design, marketing and
other aspects of product development, and not just production.
In the Tapiskwan project with the Atikamekw, there are no celebrity designers or
consultants, and the stakeholders are guided through a process that can continue after the
research process has ended. The project is a long-term project that does not place shortterm results as a priority over longer-term empowerment. This is consistent with
emancipatory research principles.
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Will the research contribute to self-empowerment, or to the removal of barriers
to the success of the stakeholders?
Anthropologist Kathryn Mathers notes the difficulty of critiquing good intentions (Mathers
2014), but also acknowledges a growing critique of the aid and development industry, which
includes a perception that activists can be driven by the desire to feel good about
themselves. In her view it is impossible to avoid the legacy of colonialism (she writes about
Africa, but this can be expanded to many postcolonial societies), and its impact and points
out the ‘on-going inequalities that determine who gets to be the saviour and who has to be
saved’. One of the key ideas of her article is that the white saviour complex propagates the
idea that ‘Westerners are the solution to African problems, and ‘this requires portraying the
latter as helpless and endlessly recirculating images only of abandonment and violence, or
innocence and primitivism’ (Mathers 2014).
Even though Haiti is not in Africa, this is the challenge with both projects developed in Haiti.
It is clear that both designers’ motives are well intentioned, however while both designers
highlight the beauty of Haitian work, they both make it clear that this work cannot be
successful without their intervention. The documentation that supports both projects
portray the Haitian artisan as an anonymous maker of work designed by the North American
designers, and when the artisan is identified, he or she is portrayed as the ‘gentle native’
who has not yet been corrupted by the outside world. Both of these projects keep their key
stakeholders in traditional roles of low-technology suppliers of goods to Western markets.
This type of approach, as noted by Mathers with respect to Africans, undermines the work of
local experts in the community, despite the fact that they may be developing their own high
and low-tech solutions to many of their challenges.
Though approaches such as Karan’s and Johnson’s (and many projects of this type) are wellmeaning, they are neo-colonial and anti-emancipatory since they maintain the stakeholders
in negative stereotypes instead of promoting real social change through education, technical
advancement and empowerment. The portrayal of the indigenous artisan as cases for
charity is pejorative, hinders the self-empowerment process and propagates negative
stereotypes. These types of projects are largely based on Western notions of what is needed
in these communities and often do not reflect the communities own desires for
development. Johnson in her interview states that the artisan sector is the only creative
industry where developing countries are the global leaders, as a justification for doing craftbased interventions with these communities (Johnson 2013). However a more emancipatory
approach might also allow them the opportunity of participating more actively in other
sectors or exploring their needs and desires, rather than maintain them at the bottom rung
of the manufacturing ladder.
In the case of the Tapiskwan project there is evidence of attempts at promoting selfempowerment among the stakeholders. The participants of the workshop identified the
niche markets for their products (Leitão, Marchand and Sportes 2015). Young Atikamekw
were offered graphic design workshops to introduce new skills into the community (Leitão,
Marchand and Sportes 2015). Finally, collaborations were encouraged between young and
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old Atikamekw to facilitate the intergenerational transfer of knowledge in the community
(Leitão, Marchand and Sportes 2015). These actions are all consistent with selfempowerment and the removal of barriers to the success of members of this community.

Will the research be accountable to stakeholders and their organisations?
Professor of Disability Studies, Mike Oliver, writes of his work in the 1980s, that he came to
the painful conclusion that the person who had benefited the most from his studies on the
lives of the disabled, was undoubtedly himself (Oliver 1997). This painful reflection for him
demonstrates a major challenge in development work in general: do the stakeholders
benefit as much as the researchers (or designers) or consultants? An important factor in all
of these types of interventions should be determining what are the needs and expectations
of the community and what are the measures for success for members of the community.
In this type of intervention it is important that the community itself assess the success or
failure of the project, since the absence of this type of post-project analysis can lead to
apathy among stakeholders for future initiatives. It is not known from the available literature
whether Karan or Johnson’s projects were accountable to or evaluated by the communities
in which they took place. In the Tapiskwan project, post-intervention analysis revealed
where changes had to be made and the long-term nature of the project meant that these
could be addressed in future interventions. Changes that were made were made to the
project based on the feedback that was received included the introduction of
intergenerational workshops, a change in scope of the project from a focus on materials to a
focus on iconography, the development of graphic design workshops, and the inclusion of
other non-artisan Atikamekw stakeholders in the project such as entrepreneurs, storytellers
and educators (Leitão, Marchand and Sportes 2015).

Will the research give voice to both the individual and shared experiences of
people?
‘Celebrity designer’ interventions are generally inconsistent with emancipatory research
since the fame of the celebrity designer often makes the other stakeholders seem invisible
and compromises the long-term success of the interventions. Since the projects require the
celebrity’s fame, network of contacts or business infrastructure to operate, they are less
sustainable after the celebrity is no longer involved. Both Karan and Johnson seem to appear
to attempt to give voice to the individual and shared experiences of the artisans, however
this would be more credible if they in fact spoke and were more apparent in the visual
communication of the projects. In the Tapiskwan project, individual and collective
perspectives of the Atikamekw are visible in the communication, including social media
media, where it is almost impossible to tell the difference between the researchers and the
Atikamekw stakeholders. The faces of the stakeholders are clearly seen throughout the
communication and are represented with images of them at work and in more relaxed social
circumstances and displaying finished products. In the Haitian interventions, the
stakeholders are less visible, and when seen they are portrayed as labourers at work.

466

Promoting an emancipatory research paradigm in Design Education and Practice

Will the choice of research methods be determined by the needs of the
participants?
In the Atikamekw intervention, the stakeholder needs and issues have been ‘collectively
articulated’ and analysed with the aim of creating a ‘virtuous circle of socio-economic
development, empowerment and self-determination’ (Leitão, Marchand and Sportes 2015).
This process resulted in a process that morphed as the need arose throughout the project
implementation. In the Karan and Johnson approaches, there is no clear evidence that the
choice of methods or intervention type were led by the participants needs, since the
participant is not very visible in the project outcomes.

6. Conclusions
The apparent success or fame of design interventions and collaborations between ‘celebrity’
designers in the ‘North’ and impoverished communities in the ‘South’ leads to the their
proliferation, and the perception that these are ‘best practices’ in the use of design for
development. It is imperative upon the design community that acceptable principles of
practice that are consistent with best practices of emancipatory participatory research are
widely diffused within design education and practice, and that designers are able to
accurately identify scenarios and projects that are anti-emancipatory.
As researchers, designers need to recognize their ‘power’ and privilege in conducting this
research, in order to have the sensitivity needed for effective collaboration. An
emancipatory research framework allows designers to be more cognizant of the impact of
their power and privilege and to re-structure their research in a way that can transfer more
power to their collaborators. This type of research approach will hopefully lessen the
frequency of ‘top- down’ approaches (even when disguised as participatory), and lead to an
increase in design research and projects that really empower collaborators.
Out of the three interventions, the Tapiskwan project is the one that is most consistent with
the emancipatory research paradigm, and it is evident that the project was designed with
the intention to empower the community that it sought to support. Karan and Johnson are
not researchers, and their projects were not designed around emancipatory research
principles. The intention of the article, however, is not to vilify designers like Karan and
Johnson who may unwittingly use anti-emancipatory approaches in their work, but rather to
demonstrate the inconsistencies of that type of approach. There is the possibility for artisans
to benefit from the celebrity ‘brand’ when well-known designers collaborate with them, but
that benefit is even more significant if they are allowed to play a significant role in
developing project objectives, strategies and solutions and if the collaborators are not
empowered by the projects, then they cannot be considered successful.
This article advocates for the introduction of emancipatory research methods in design
education to help designers become aware of their privilege - whatever kind - race,
education, gender, sexual orientation and other privileges, and design their research
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cognizant of that privilege to allow the perspective and 'voice' of the 'other' to emerge on an
even standing as their own.
Acknowledgements: I would like to acknowledge the feedback that I received on my
first draft from Dr. Traci Rose Rider, as well as the rich discussions that I was able to
have with Renata Marques Leitão and Robert Anthony Young.
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Abstract: Design Thinking is frequently argued to be unlike scientific thinking. Existing
literature questions the validity of this differentiation with regards to: the
characterisation of scientific thinking in design research; the notion that designers
are more effective than scientists at generating empathy with users; the idea that
scientific problems are not wicked. Such research posits commonalities between the
way designers and scientists think. In further investigating the relationship between
design and scientific thinking, this paper explores the issue of inductive reasoning.
Frequently, research suggests that designers do not rely on inductive reasoning. This
paper revisits Rowe’s (1987) study which observes designers to commonly employ it.
Rowe’s work provides further evidence of a link between design and scientific
thinking. This paper calls for additional research into such links in order to optimise
design’s potential. In also suggests that highlighting commonalities between design
and scientific thinking may support access to government funding, and thus the
future prosperity of design in UK universities.

Keywords: Design Thinking and scientific thinking; Inductive Reasoning; Wicked
Problems; STEM funding; Empathy

1. Introduction
Research on Design Thinking concerns the cognitive behaviour of designers both in terms of:
“individual cognitive activity during the process of design […and…] thinking 'projected'
into the world in the form of talk and discussion”. (Open University, n.d., unpaged)

Design Thinking research has established a body of knowledge on both the analysis of
empirical data and the formation of philosophical principles (e.g. Stempfle and BadkeSchaub, 2002; Cross, 2011; Dorst, 2011; Oxman, 2002). Commonly, Design Thinking research
suggests that designers’ cognitive behaviour differs from that of professionals in other fields
(Owen, 2007). The concept of Design Thinking has become increasingly “ubiquitous”
This work is licensed under a Creative Commons Attribution-Non Commercial 4.0
International License.
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(Kimbell, 2011, p.287) in design research. Indeed, it is argued to be “part of the collective
consciousness of design researchers” (Dorst, 2011, p.521).
Beyond its significance in design, Design Thinking has become influential in research in a
wide range of disciplines (Dorst, 2011). This is because non-designers can also become
versed in it (Manzini, 2011; Burns et al, 2006). When competent in Design Thinking,
individuals from disciplines as diverse as “engineering, medicine, business, the humanities,
and education” can collaborate to “solve large-scale problems in a human centered way”
(Meinel and Leifer, 2011, p. xiii). Because of its effectiveness, ultimately the process is
argued to aid humans “address the challenges of global, systemic issues” (Sanders and
Strappers, 2008, p.14). Because of its claimed importance to design and society, Design
Thinking has become integral to education in leading institutions. Stanford University offers
a non-assessed short course in Design Thinking (Stanford University, n.d.). The Open
University (n.d.) runs an undergraduate module in Design Thinking. At Loughborough
University, Design Thinking is intrinsic to the diets of the Design Ergonomics (Loughborough
University A, n.d.) and Industrial Design & Technology (Loughborough University B, n.d.)
undergraduate programmes. For students wishing to explore further, Plymouth University
(n.d., unpaged) offers a postgraduate qualification in Design Thinking.
A central premise of Design Thinking is the notion that it is significantly different to scientific
thinking (e.g. Owen, 2007; Löwgren and Stolterman, 2004; Cross, 2011). There however
exists a small body of research which questions the validity of the differentiation between
Design Thinking and scientific thinking. Such research:


Criticises the characterisation of scientific
thinking which is common in much design research (New and Kimbell, 2013);



Questions the view that designers are more
effective than scientists at generating empathy with users (New and Kimbell, 2013);



Problematizes the idea that scientific
problems are not wicked in nature (Farrell and Hooker, 2013).

In putting forward their criticisms, the above researchers (New and Kimbell, 2013; Farrell
and Hooker, 2013) argue for the presence of commonalities between Design Thinking and
scientific thinking. In contributing to this small but important body of knowledge, this paper
discusses the issue of inductive reasoning—a form of cognition common in science.
Influential research suggests that designers do not rely on inductive reasoning (Dorst, 2011).
Rowe (1987) however observes designers to commonly employ it. Rowe’s (1987) study has
been cited as “seminal” (Hassi and Laakso, 2011, p. 3) and his position on inductive
reasoning has never been criticised. In revisiting Rowe’s (1987) study, this paper argues that
his position provides further evidence linking design and scientific thinking. This paper calls
for more emphasis on investigating the connection between Design Thinking and scientific
thinking to optimise the design process.
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As well as potentially being flawed, the premise that Design Thinking is significantly different
to scientific thinking may also be detrimental to sustaining the future prosperity of design
pedagogy and research in UK universities. This is due to changes in the prioritisation of
central funding. Recently, design pedagogy and research have become less of a priority for
the UK government. In preparing its strategy for the 2014 Research Excellence Framework
(REF) review, the government concentrated on funding what are termed ‘STEM’ subjects in
higher education (Morgan, 2010). STEM is an acronym for disciplines associated with the
areas of Science, Technology, Engineering and Mathematics (Morgan, 2010). This strategy
included the removal of all funding to universities which do not teach STEM subjects (Prince,
2010). Post REF 2014, the government announced that it would no longer follow the policy
of protecting STEM funding (Higher Education Funding Council for England, n.d.). Despite
this move, it has allocated a “teaching capital fund” of £200million in the 2015-16 academic
year to universities to further promote teaching and research in STEM subjects (Higher
Education Funding Council for England, 2015, unpaged). The Education Secretary Nicky
Morgan argues the rationale for supporting STEM subjects is clear:
“the subjects that keep young people’s options open and unlock the door to all sorts of
careers are the Stem subjects”. (Morgan, cited in Paton, 2014)

In contrast to the positive effects of studying a STEM discipline, Morgan argues that future
prospects for those studying arts subjects may be quite limited. Morgan suggests that the
decision to study arts disciplines may hold people back for the rest of their lives (Paton,
2014). The effect of the government’s prioritisation of STEM subjects over arts disciplines
has already been felt in universities. For example, in 2015 Central Saint Martins announced it
will be cutting over 500 places for foundation students (Young-Powell and Gil, 2015). This
move led to well-publicised student demonstrations (Young-Powell and Gil, 2015). Rather
than being a STEM discipline, the government considers ‘Design’ to be an arts subject.
Conceivably, given the UK government’s promotion of STEM programmes, the long term
fiscal viability of design education and research are less certain than scholarly activities
related to STEM subjects.
Given the government’s position, this paper argues that highlighting commonalities between
design and scientific thinking may be of vital importance to accessing central funding—and
thus to facilitating the future prosperity of design at UK universities. Conceivably, Design
Thinking’s common characterisation as a process which is unlike scientific thinking may
contribute to preventing design subjects from accessing STEM-related support in the future.
This research begins by exploring important steps which have informed the oft-cited
position that designers and scientists make use of different forms of cognition.

2. Design Thinking: A Journey From ‘Like’ to ‘Unlike’ scientific
Thinking
In the 1960s the Design Methods movement proposed that design practice should be viewed
in terms of rationalistic, scientific principles (de Vries et al., 1993). The industrial designer
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Chris Jones (1970) was a leading figure in propagating this line of thinking. Believing that
design problems had become too complex for humans to solve using traditional craft
methods, Jones (1970) identified what he believed to be a better approach, a model
containing the following distinct and sequentially occurring elements: divergence,
transformation and convergence. For Jones, this characterisation of a linear, chronological
order to the design process meant practitioners no longer had to rely on their intuition to
solve design problems. In the 1960s, Design Methods processes were “widely accepted”
(Downton, 2003, p.41) with figures such as the Nobel laureate philosopher and
mathematician Herbert Simon attempting to determine empirical formulae to describe
elements of design activity (Cross, 2001).
In the 1970s the Design Methods movement lost momentum as some of its early pioneers
rejected the idea that all problems could be reduced to solvable formulae (Jones, 1977;
Cross, 2001). Design research instead was to become influenced by Horst Rittel and Melvin
Webber’s (1973) notion of Wicked Problems. Rittel and Webber (1973) compared problems
tackled in the natural sciences with those undertaken by city planners. Problems in the
former could be characterised as being “definable and separable” (Rittel and Webber, 1973,
p.160). Accordingly, their solutions may be “findable” (Rittel and Webber, 1973, p.160). The
following illustrates examples of these tame problems:
“consider a problem of mathematics, such as solving an equation; or the task of an
organic chemist in analyzing the structure of some unknown compound; or that of the
chessplayer attempting to accomplish checkmate in five moves. For each the mission is
clear. It is clear, in turn, whether or not the problems have been solved”. (Rittel and
Webber, 1973, p.160)

In contrast to the above characterisation, planning problems do not have “clarifying traits”
(Rittel and Webber, 1973, p.160). Planning problems therefore do not have a solution, “in
the sense of definitive and objective answers” (Rittel and Webber, 1973, p.155). The notion
of wicked problems has heavily influenced design philosophy. Researchers argue that the
characteristic of wicked problems relates not just to the area of city planning but instead to
a broad range of design disciplines (Downton, 2003; Cross, 2001).
In the 1970s, the idea of Wicked Problems influenced the Second Generation Design
Methods movement (de Vries et al., 1993). Rather than focusing on locating optimal
solutions, associated theorists moved “towards recognition of satisfactory or appropriate
solutions” (de Vries et al., 1993, p.17). The new-found belief in the value of constructivist (as
opposed to rationalistic) ways of tackling issues led leading researchers to call for
exploration into an epistemology of design. Bruce Archer (1979, p.18) for example claimed
the existence of a legitimate “designerly way of thinking” which differs from the cerebral
processes of scientists. Similarly, Cross (1982) called for further investigation into Designerly
Ways of Knowing which are separate to and as credible as those of the scientific community.
At the time, neither Archer (1979) nor Cross (1982) could express how designers’ cognition
may be characterised. Donald Schon (1983) however did make an important contribution in
this area (Koskinen et al., 2011; Cross, 2011). Schon (1983) rejected positivistic design
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philosophy (Meng, 2009). Echoing Rittel and Webber’s (1973) research, Schon (1983) argued
that each design problem is unique. Schon (1983, pp. 39) suggests that in design practice
“problems do not present themselves […] as givens”. They instead need to be constructed
during the design process. Accordingly their nature is often “puzzling, troubling, and
uncertain" (Schön, 1983, pp. 40). Schon (1983, p.21) criticises theorists for applying
“scientific theory and technique” in attempting to describe design activity. Instead, Schon
(1983, p.49) suggests that researchers should acknowledge the value of the “intuitive
processes” of designers.
Koskinen et al. (2011) argue that Schon’s contribution created a perceptible turn in the way
design philosophy would come to be understood, for he:
“…did more than anyone in teaching researchers that design is a reflective dialog
between designers and their materials. His perspective, building on pragmatism, was
historically important in turning design research to post-Cartesian thinking…”
(Koskinen et al., 2011, p.159)

In illuminating the capabilities of designers, Schon paved the way for the development of a
form of research into design philosophy which Cross (2001, p. 53, Original Emphasis) terms
“‘design thinking research’”. Design Thinking research is argued to have begun in the 1990s
with the commencement of the Design Thinking Research Symposia (DTRS) (Cross, 2001;
Lloyd et al., 2007). Pertinent to the discussion to be presented in this paper, the following
points have become widely accepted in the Design Thinking research community:


Design problems are fundamentally different in nature to problems faced by
scientists (Löwgren and Stolterman, 2004)



Designers tackle problems in ways that differ from the way that scientists tackle
problems (Cross, 2011).

There exists a small body of research which questions the presence of a discrete form of
cognition practiced by designers. Norman (2009, unpaged) for example, labels Design
Thinking a “myth”. Norman however moves on to commend its use in “spread[ing] the word
that designers can add value to almost any problem” (Norman, 2009, unpaged). Other
researchers are more critical of the evidence presented within the academic community.
Kimbell (2011) argues that research has yet to produce:
“a definitive or historically informed account of design thinking, nor any explanation
for why [designers] might have a particular cognitive style.” (Kimbell, 2011, p.292)

Similarly, JohanssonSköldberg, et al. (2013, p.121) claim that within the academic literature
there exists “no sustained development of the concept” termed Design Thinking. Pertinent
to this paper, a small but important body of research questions the notion that Design
Thinking is unlike scientific thinking. This research highlights 3 points of critique, namely:


The characterisation of scientific thinking in design research (New and Kimbell, 2013);



The commonly held view that designers are more effective at empathising with users
than are scientists (New and Kimbell, 2013);
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The notion that science problems are not wicked in nature (Farrell and Hooker,
2013).

A discussion of these criticisms is presented below.

3. Existing Criticism of the Characterisation of Design Thinking with
Respect to Scientific Thinking
New and Kimbell (2013) do not support the oft-stated argument that Design Thinking is
unlike scientific thinking. In evidencing their position, New and Kimbell argue that Design
Thinking research does not present a true representation of scientific approaches to
problem-solving. Rather, design research presents what might be termed a straw man
characterisation of scientific thinking. In such research, New and Kimbell suggest that Design
Thinking is:
“repeatedly characterized in opposition to a caricature of rationalist, analytical
'orthodox' approaches” (New and Kimbell, 2013, p.139; Original Emphases)

New and Kimbell (2013) move on to support their argument by discussing claims associated
with the issue of empathy. Commonly, Design Thinking research posits that the process
differs significantly from rationalist, analytical cognitive behaviour through its ability to help
practitioners generate empathy with users (Zimmerman et al., 2007). New and Kimbell
(2013) criticise this position. As a vehicle for their critique, New and Kimbell (2013) illustrate
how designers may claim to generate empathy with wheelchair users:
“…design practice would perhaps involve the designer themselves using a wheelchair,
or collecting data on the overall travel experience, and look [sic] for interactions with
the wider process.” (New and Kimbell, 2013, p.144; original emphases)

New and Kimbell (2013) argue that the above form of empathy has parallels with that
developed though an analytical approach to problem solving:
“This type of empathy, however, might still only be 'cognitive'. For 'affective' empathy
to be involved the process of seeing through others' eyes requires a deeper
engagement: this requires sharing the emotional response of the other. In the
wheelchair example, it would require the designer to share, perhaps, the level of
anxiety that a user might experience in the situation, or anger […] It is not that one can
rationally appreciate the fact of another's emotions, but that one has the emotions
oneself.” (New and Kimbell, 2013, p.145; original emphases)

The issue of empathy therefore highlights how designers share cognitive attributes with
rationalistic processes undertaken by scientists (New and Kimbell, 2013).
The notion of wicked problems provides a further instance of the connection between design
and science. Design research characterises design problems as being wicked (Buchanan,
1992; Lowgren and Stolterman, 2004). Furthermore, much influential design research makes
use of the notion of wicked problems to differentiate design problems from those faced by
scientists. Farrell and Hooker (2013) summarise the stance taken in a swathe of design
research. It is usual for design researchers to claim that:
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“design is characteristically faced with wicked problems whereas science is not”.
(Farrell and Hooker, 2013, p.681)

Going beyond New and Kimbell’s (2011) argument that Design Thinking literature caricatures
rationalistic analytical processes, Farrell and Hooker (2013, p.683) argue that influential
work on Design Thinking is “fundamentally flawed” in its depiction of science. Farrell and
Hooker (2013) claim that design theorists construct an erroneous dichotomy between design
and science which serves to propagate a myth that scientific problems are not wicked in
nature. Farrell and Hooker (2013) argue that, contrary to the beliefs of design researchers,
scientific problems are indeed wicked. In addition Farrell and Hooker (2013, p.701) suggest
the existence of an intrinsic relationship between the way designers and scientists think, for
both are the “product of a common core cognitive process”. In criticising academic design
inquiry, Farrell and Hooker (2013, p.701) claim their argument may aid design researchers
become more critical and “widen their outlook and reflect on their practices”.
This paper moves on to contribute to the body of Design Thinking research presented in this
section through exploring the issue of inductive reasoning—a form of cognition common in
scientific disciplines. It does this through comparing and contrasting Peter Rowe’s (1987)
description of Design Thinking with more contemporary characterisations.

4. Design and Inductive Reasoning: an overview of more
contemporary Design Thinking Research
In analytical professions, problems tend to present themselves at the beginning of a project
(Cross, 2011). Problem-solving is thus based on the processes of “deducti[ve]” and
“inducti[ve]” reasoning (Dorst, 2010, p.133). Scientific disciplines exist as examples of areas
in which practitioners rely on analytical, inductive reasoning.
Influential research suggests that design is not an analytical profession (Cross, 2011).
Accordingly, problems do not present themselves at the beginning of a project (Cross, 2011).
Rather, design problems are argued to emerge during the course of attempting design tasks
(Cross, 2011). Design professions are therefore “fundamentally differently” from disciplines
in which problems tend to be formed at the beginning of a project (Dorst, 2010, p.133).
Hence, the type of thinking required to be a designer differs from that necessary in areas
which focus on analysis of fixed problems (Cross, 2011).
Prominent research suggests that designers do not over-analyse during the early stage of a
project for fear of stifling creativity:
“[Designers] know that bringing the full force of evaluation to bear upon a fledgling
idea is a very effective way of killing it, blocking any further exploration and stifling any
progress in the project”. (Dorst, 2010, p.133)

In not engaging in inhibitive over-analysis, designers are prepared to take chances in
following uncertain ideas and directions:
“…designers tend to be good at suspending judgment, and allow themselves to pursue
pretty risky lines of thought…” (Dorst, 2010, p.133)
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The above traits are argued to help designers effectively tackle a range of complex problems
and are fundamental to the characterisation of Design Thinking (Dorst, 2011).
Peter Rowe’s (1987) position on Design Thinking differs from the above characterisations. In
his investigation, Rowe coined the term ‘Design Thinking’ (Dorst, 2010; Blizzard et al., 2015).
As such, contrary to the notion that Design Thinking research begun in the 1990s with the
commencement of the DTRS (Cross, 2001; Lloyd et al., 2007), it is possible to claim that such
research may have been initiated by Rowe in the late 1980s.

5. Design and Inductive Reasoning: Rowe’s Design Thinking
Through examining four case studies of architects undertaking large projects, Rowe (1987, p.
1) creates “a generalized portrait of design thinking”, applicable to a broad range of design
disciplines. Rowe’s (1987) suggestion that practitioners across design disciplines may share a
style of thinking echoes arguments made both by prominent predecessors (Jones 1970;
Simon, 1996; Schon, 1983) and successors (Dorst, 2010; Cross, 2011).
The inclusion of quotes from Rowe’s (1987) analysis provides an opportunity to compare his
research concerning the way designers think with more contemporary characterisations.
Rowe (1987, p.2) identifies “three different styles of design thinking”. Of importance to this
paper is Rowe’s suggestion that one of these styles revolves around a process of inductive
reasoning. Rowe presents the following description of induction:
“…the expression ‘If conditions Z are encountered, then problem X becomes defined’
can be seen to lend itself to an inductive reasoning process, where one moves from
the particularities of a situation to a more comprehensive conclusion.” (Rowe, 1987, p.
101, Original Emphasis)

Rowe applies this description to his observation of architects at work:
“During architectural design [the above characterisation] is often the case, as when the
observation of particular user needs precipitates formulation of a more general
problem and the actions that stem from it.” (Rowe, 1987, p. 101)

Rowe continues by providing a specific example of when inductive reasoning becomes
important in design activity:
“…a designer at the outset of tackling a problem in housing may decide to make use of
a particular type of configuration. Furthermore, that type becomes the model through
which the problem is essentially understood and construed.” (Rowe, 1987, p. 102)

Of significance is Rowe’s suggestion that architects do not make use of inductive reasoning
in isolated instances. Rather at times, Design Thinking is:
“almost totally dominated by the a priori use of a particular building type as a model
for resolving the problem at hand.” (Rowe, 1987, p. 2)

Rowe’s (1987) observation that designers habitually use inductive reasoning makes his
description of the way practitioners think at odds with more contemporary descriptions of
Design Thinking (e.g. characterisations presented by Dorst, 2010; Cross, 2011; Oxman, 2002).
Indeed, Rowe’s (1987) position on inductive reasoning appears to support Farrell and
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Hooker’s (2013) aforementioned argument regarding the existence of a commonality
between the way designers and scientists think.
To further contextualise Rowe’s (1987) exploration it is important to present an overview of
instances in which this work has been referenced in existing Design Thinking research.
Interestingly, “Rowe is rarely cited in more recent” Design Thinking research (Kimbell, 2011,
p. 291). Dorst (2010) and Blizzard et al., (2015) note that Rowe (1987) coined the term
‘Design Thinking’ but neither provide further discussion on Rowe’s work. Hassi and Laakso
(2011, p. 3) describe Rowe’s (1987) contribution as “seminal” in their exploration of the
roots of Design Thinking research. Hassi and Laakso (2011) however do not elaborate further
on Rowe’s (1987) characterisations of the way designers think. Kimbell (2011, p.291) notes
Rowe’s (1987) suggestion that designers may rely on their “hunches and presuppositions” in
their practice. Ho (2000) supports Rowe’s description of how designers create
compartmentalised solutions before synthesising overarching solutions. Cross (2004, p.438)
notes Rowe’s (1987) observation that designers may tend to proceed with initial concepts to
the detriment of exploring others. For Cross (2004. p.439; original emphasis), Rowe’s
research contributes to the notion that designers are solution-focussed (as opposed to
problem-focussed) “’ill-behaved’ problem solvers”. It is important to note that in the many
years since Rowe (1987) conducted his investigation, researchers have not criticised his
study—neither with regards to the methods he employed, nor with respect to his
conclusions on the subject of inductive reasoning.
Rowe’s (1987) position—together with the lack of critique on his position—adds further
evidence to suggest that the oft-cited distinction between Design Thinking and scientific
thinking may potentially be flawed.

6. Conclusion
This paper has reflected on research which questions the validity of the much-posited
differentiation between Design Thinking and scientific thinking. Such research identifies
commonalities between the way designers and scientists think. Through exploring Rowe’s
(1987) position on inductive reasoning, this paper has contributed to this body of
knowledge.
This paper has argued that the much-cited differentiation between Design Thinking and
scientific thinking may potentially be flawed. With this in mind, this research calls for further
investigation on the connection between the ways designers and scientists think. Through
this, it may be possible to move further towards optimising design activity in the bid to help
tackle important issues facing society.
In addition, research which highlights commonalities between Design Thinking and scientific
thinking may be of vital importance to the future of design at UK universities. As the UK
government continues to support STEM subjects over and above arts disciplines, design’s
ability to access increased central funding may in the future depend on its association with
scientific subjects. This may facilitate the future prosperity of design education and research
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in UK universities. This situation will work to help safeguard the long term health of the
design industries.
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Abstract: Seneca in his Moral Essays said, ‘No great genius has ever existed without
some touch of madness’ (1928, p. 284). When working with highly gifted designers, it
is not uncommon to encounter such a connection. However, as supervisors we can
often find ourselves navigating unstable territories with little pedagogical guidance.
This article discusses some implications of working creatively with Design students
who manage mental health conditions in a postgraduate environment in a New
Zealand University. In doing so, it considers it reflects upon the research journeys of
two candidates and the construction of responsive, creativity supportive
environments developed to support their research. The paper also proposes a
number of strategies that may be employed to support the development of
productive early research experiences of emerging designers, such that both their
lives and the pedagogical approaches that support them, are developed in more
responsible, meaningful, and open ways.
Keywords: creativity; learning design; mental health; postgraduate supervision

1 Introduction
When Charles Baudelaire wrote, “I have felt the wind of the wing of madness pass over me”
(2006, p. 6), he was talking about a phenomenon that is not unknown in the learning
journeys of certain postgraduate students. When working with candidates who manage
mental health conditions, academics can encounter complex pedagogical issues related to
trust and enablement.
In the last twenty years I have supported over eighty visual communication design students
on their research journeys through Masters and PhD theses. In that time I have supervised a
number of highly gifted thinkers who have negotiated a complex dynamic between mental
health and creative inquiry. In discussing this issue with colleagues, I am aware that as
This work is licensed under a Creative Commons Attribution-Non Commercial 4.0
International License.
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educators we are generally underprepared for the complex issues that student declaration
of mental illness presents. Indeed, McAuliffe, Boddy, McLennan and Stewart have noted,
“there is a lack of research that explores the student experience of disclosure of mental
illness, and the associated responses of university staff to such disclosures” (2012, p. 125).
As designers of research environments we seek to be more than service providers. We try to
understand and address societal issues that face us. This is because effective pedagogical
design is essentially an agent for social transformation. If we want to develop creative,
enabled thinkers capable of reforming ideas about Design, our investment in the growth of
responsive and flexible learning environments is fundamental. Being able to support the
thinking of designers who cognitively and emotionally operate beyond our experience,
requires more than a ‘duty of care’, it necessitates a certain kind of courage predicated on
responsibility, meaningfulness and openness to challenge.
Although recent research suggests that there is a higher prevalence of psychological distress
and mental illness among university students than in the general population (Bayram and
Bilgel 2008; Cleary, Horsfall, Baines, and Happell 2011; Hunt and Eisenberg 2010; Shankar,
Martin, and McDonald 2009), McAuliffe, et al. (2012) observe that supervisors are
increasingly called on to manage situations where students disclose mental health problems.
This is a challenging issue in higher education because as Venville, Street and Fossey note,
the decisions “these students make about whether and how to inform teaching and support
staff may influence educational outcomes in both the short term and the long term and
impact upon disclosure decisions in the future” (2014, p. 803). Yet when students approach
us, we are often unsure how to manage the information we are given in a manner that is
safe, enabling and productive.
In Design education, knowing how to support students who manage mental health
conditions is important because in many instances it is difficult for candidates to dislocate
themselves from the nature of their projects. In other words, the candidate’s way of
perceiving and processing the world around them is inextricable from their inquiry. This is
because as Griffiths notes, in much Art & Design research, “the person creating, responding
to, working on, developing or evaluating performances, artifacts and practices is central to
those activities” (2010, p. 185).

2 Methodology
This paper is concerned with design pedagogy and it considers how we might
effectively design for Health, Wellbeing and Happiness. Its contribution is a
consideration of current research into student experiences of mental health
management in tertiary education. It also discusses strategies that might be employed
by design educators who seek to construct fruitful and empowering environments for
students whose research journeys require unique and responsive pedagogical design.
In considering these issues, the paper employs a case study of two postgraduate students at
AUT University in Auckland, New Zealand. Both graduated and both have given permission
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for their projects to be discussed and accessed. Their circumstances and trajectories are
used to explore certain issues that may face supervisors who seek to support such
candidates when they choose to declare mental heath issues while engaged in a programme
of design study.
In these case studies the students chose to utilise their lived experience of mental health
management as part of their creative inquiry because they were seeking a way of more
effectively designing resonant, publicly situated work. The short films they created were
designed to speak authentically to other individuals who attempt to manage related
conditions. They saw the design of culturally authentic texts as a method of reaching people
where medical analysis might not.
A case study methodology has been useful because it offers a means of exploring a complex
phenomenon anchored in real life (Flyvbjerg 2001), where one considers a defined group
within a defined context. As such the methodology does not focus on the discovery of a
universal, generalisable truth, nor does it seek cause–effect relationships; instead, its
concerns are primarily with consideration and description (Feagin 1991). In this instance it
anchors certain approaches to supervision of Design research in the lived environments
where they were instigated, developed and refined.

3 Disobedient thinking
Historically there has been an arguable and contested association drawn between madness
and high-level creative ability. Possible connections between these states have been the
subject of study traceable back to the Greeks (Becker 1978), and research into the
relationship continues to be the topic of contemporary inquiries (Kaufman 2014; Silvia and
Kaufman 2010). Currently, the debate over associations between creativity and
psychopathology tends to be considered from one of two positions. Writers like Sawyer
(2012) and Schlesinger (2009) suggest that any connection is largely a romanticised myth. By
extension, Bacon (2005), and Cassandro and Simonton (2002), argue that advanced creative
behaviour actually constitutes a sign of superior mental health.
On the other side of the argument the emphasis has moved recently. Although early
researchers proposed an absolute connection between psychopathology and creativity
(Babcock 1895; Lombroso 1891), few contemporary psychologists any longer claim such
direct correlations. Carson (2014) argues that creative individuals may share certain
cognitive and dispositional traits with people who have some vulnerability for mental or
emotional instability. Predating this, Holden (1987) argued that a tendency towards certain
mental health conditions might enable creative individuals to access “a richness and
intensity of experience not shared by the rest of us” (1987, p. 10). By extension, Simonton
suggests,
“… to a certain degree, creativity requires that the person not filter out putatively
extraneous ideas and stimuli, thereby allowing the individual to ‘think outside the
box’—the ‘box’ that defines the constraints governing routine thinking. Yet cognitive
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disinhibition is also associated with increased vulnerability for psychopathology.”
(2014, p. 476)

Thus arguably, the issue remains unresolved. However, what is not disputed is that as
designers of research environments, we encounter students who manage mental health
conditions. Therefore, because we operate in a profession where productive, intellectual
disobedience is valued, it is useful to consider how we might design and manage more
responsive, responsible, and meaningful learning experiences for designers whose thinking
falls outside of the traditionally sanctioned. Accordingly, the two case studies I discuss in this
paper are both from very gifted visual communication designers who developed research
projects inside the context of postgraduate study. At separate times they returned to
university after working professionally and in both cases they chose to declare their mental
health condition in their project. This was because they sought to enrich autobiographically
an environment of public discussion that, as young people, they had experienced as
pathologised, stigmatised, and isolating. In both instances their abilities crossed media
forms; both were poets, filmmakers, illustrators, visual communication designers and social
activists.

4 Tim
Tim currently works as a graphic designer in New York. He is a highly insightful and complex
thinker. In conjunction with his professional work he runs a website that he uses as a public
platform for discussing Obsessive-Compulsive Disorder (OCD) and its relationship to
creativity. On this site he says:
“I have experienced obsessive-compulsive disorder (OCD) since I was twelve, and with
it comes extreme anxiety and at times, depression. A lot of people don’t know that I
have a history of it. I hide it well. I’ve learnt to since I was young, for fear of alienation,
which in turn alienated me even more. Prozac and psychiatrists don’t tend to sit well
with fourteen-year old boys. Through this alienation comes a vicious cycle of fear and
self-loathing, where detachment from the world around you is slow but progressive
and only stopped by the realisation at adulthood that you aren’t, and were never, any
different from the person sitting next to you in maths class. So I decided to take a huge
step and talk about my mental health issues in a very public domain – at University.
‘Coming out’ about my mental distress has been an enlightening experience for me. It
has been the culmination of years of secrecy and guilt about a condition that is more
common than anyone could know, but is side lined to the cold shoulder of whispers
and blanketed condescension, all because of historical misrepresentations and fear of
the unknown. This fear is a major factor in the stigmatization of mental health issues,
and I believe it needs to be dealt with appropriately, and publicly, because putting a
human face on a condition helps to elevate it from the realms of misconception.”
(Hagan, n.d., para. 3)

4.1 Setting up the research project
Before Tim returned to study he came to see me. He talked about his desire to use research
as a way of designing a poetic short film that might be eventually posted on Youtube. He
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recalled as a boy, sitting anxiously at his computer trying to locate information and finding
nothing that linked his condition to anything positive, most usefully, to his creativity. He
wanted to make this link for other people. Without being aware of the emerging research in
the field (Ryan, Shochet, and Stallman 2010; Piper and MacDonald, 2008), he already knew
that many students seek the comparative privacy of online environments to find out
information about personal issues that cause them anxiety. When discussing this situation
on his website he says,
“The film is targeted at a younger audience. It is designed to be accessible, going
places that the written word can’t explore. With the advent of new media technologies
such as YouTube and Facebook, distribution can be fast and international. This means
that work can be accessible to people who it might never have reached before. The
fourteen-year old boy in his room with a computer will have access to something that
may talk to him in a language he understands. He may see that he is not alone and that
mental health conditions can be approached in a positive way.” (Hagan n.d., para. 14)

Throughout his undergraduate degree, despite sometimes debilitating episodes, Tim’s OCD
had gone undetected by his peers and lecturers. This was partly because he had developed
effective strategies for managing or hiding its symptoms. Nondisclosure had been important
because he knew negative attitudes could impact negatively on both his psycho-emotional
wellbeing and recovery (Reeve, 2002). Interestingly, Lloyd and Waghorn (2007) and Venville
et al., (2014), note that like Tim, a significant number of tertiary education students choose
not to disclose mental illness, despite the fact that most institutional support is predicated
on declaration.
Leading up to his enrolment on the programme, my discussions with Tim were largely
shaped by a decade of prior involvement with students who trusted me enough to talk
about their health and its potential impact on their study. I had learned that this trust
requires respect and very careful handling, because these students are very strategic about
whom, and under what conditions they confide information. McAuliffe, Boddy, McLennan,
and Stewart note a significant “reluctance of young university students with mental health
concerns to engage in help-seeking behaviours” (2012, p. 120). Their findings may be
compared to Cranford, Eisenberg and Serras’ 2009 research that found that although 67% of
college students perceived a need for mental health services, only 38% sought such services
in the preceding year.
The point is, most students choose not to ‘come out’ about their need to manage mental
health issues. If they do, wee need to take it seriously because it is part of our obligation as
part of a university’s duty of care requirements to respond to any disability issues that
impact on a student’s health. However, arguably, it is also part of our responsibility as
designers who conceive our profession as an agent for generating social equity. Within this it
is our role is to develop creative and active forces capable of enabling a diverse range of
thinkers to reconceptualise ideas about Design and the contexts in which it operates.
Accordingly, I have learned early in any research trajectory, to discuss with students the
construction of a safe support team that they can wrap around their project. This team

487

Welby Ings

might include professionals, family and friends. The latter I have discovered are important
because, as Saks (2009) notes, sometimes close associates will see early warning signs of
illness before the unwell person does. In addition I have discovered that it is important to
help students structure their inquiry carefully from the outset. For instance, if their
medication makes them tired, then I suggest that they schedule supervision sessions in the
afternoon. We also plan a project trajectory so they are initially ahead of time with their
research requirements. In other words, we proactively factor in time in case they might need
it to manage their health unexpectedly during the duration of their thesis. Often knowing
that they are ahead of schedule on a complex project can help to reduce unnecessary
anxiety around their study.
As with all students who disclose the need to manage their mental health, I talked though
with Tim what would be done if he became seriously unwell. I discussed my professional
guidelines and where agreements of confidentiality might end (normally these terminate if
issues of harm arise). As an extension of this, I explained my limitations, including the time I
could reasonably apportion to him, and the limitation of my abilities. Most importantly, as
with all students, I emphasised that a thesis is not therapy and I am not a therapist. My job is
to help them meet the requirements of the degree. In support of this I have found it helpful
when engaging with such candidates to reinforce my own network of informed specialists
(mainly drawn from the university’s support services). I talk with them about what I am
doing and seek their advice and support when I am uncertain about what I am encountering.
This said, I let Tim know that I cared about him and I respected what he was trying to do. In
this discussion, consideration was given to the potential demands of the thesis on his
wellbeing, including the implications of coming out in studio tutorials to a group of students
who he didn’t know. We also discussed the implications of outing oneself in a thesis that will
be placed on line, will be unalterable, and may be downloaded by people in the future who
will form opinions about you based on what you present.
In all situations where I work with such students, I negotiate behind the scenes so any shortterm extension or request for a leave of absence does not draw unnecessary attention to
their mental illness. When such circumstances arise I meet with faculty representatives
personally and explain the situation so the university is assured of the necessity for a time
adjustment. When a formal application is made it contains a cover letter that attests to this
necessity, but no document contains specifics and a medical certificate does not accompany
a request. This strategy has proved useful on numerous occasions because students are
often afraid that organisations will file information on their mental health if they declare it
(Venville et al., 2012).

4.2 The project
Tim’s project asked how a lived experience of obsessive-compulsive disorder (OCD),
particularly the anxiety and intense emotion it produces, might be translated into a
distinctive, moving image text. It endeavoured to communicate a reality of living in a world
affected by OCD and to question assumptions made relating to the condition. His film was a
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sophisticated orchestration of poetry, typography, film, sound and animation design (Figure
1), that fused elegant, decorative devices with notions of the body as transforming thought.

Figure 1 Frame grabs from Tim Hagan’s seven minute film A Life Less Travelled (2009b). The film is
accessible on Youtube at: http://tinyurl.com/p452xhk

Throughout the project Tim’s level of emotional reactivity, was demonstrably high. He ‘felt’
his thinking. On his website he wrote:
“Understanding my mental distress has involved … often excruciatingly unpleasant
discoveries and self-reflection. From the dark depths of depression to the utter loss of
control in OCD, understanding and accepting my distress as part of who I am has been
painful. But with the help of a caring network of friends, family and the right
professional help, such a negative experience has turned into a unique and ultimately
distinguished world-view. I have moved past the negative aspects, and delved into the
rich resources of a unique perspective that I can use in all aspects of life.” (Hagan n.d.,
para. 6)

The artistic connections Tim was able to make between ink bleeding cameras, barefoot
scrambles through forests, dissolving poetry, flotation, and an artist’s recording of his own
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creative process, occurred because of his high level of creative disinhibition. He was able to
artfully link seemingly disparate ideas into a cohesive whole.

4.3 Outcomes
Although Tim’s research project was awarded First Class Honours by its external examiners
and his film was a finalist in a number of design awards, it was the study itself that became
transformative. Significantly his coming out changed the other students on the programme.
Over time a number of them talked to him discreetly about their own mental health issues
or those of close friends and family. His strength gave them permission. By extension,
following the success of his study, I was increasingly approached by other students across
the faculty to be a supervisor or to discreetly mentor their theses. In these projects, some
candidates chose to declare their condition publically but most were simply looking for
somewhere safe to strategise their way through worries and seek discipline-focused advice
beyond that supplied by university health services.

5 Cecelia
The second case study concerns Cecelia. She is a Pacific Island woman with two children who
returned to university after having worked for some years as a designer. Her world had
recently been shaken by the suicide of a young girl who was her age when she first began
suffering from depression. Cecelia decided that she wanted to contribute to a growing
network of professionals and academics who were addressing mental health issues among
Pacific Island youth. Recent research indicated that these young Pacific men and women
carried a higher burden of mental illness than the general population (Oakley Browne, Wells,
and Scott, 2006; Kokaua, Schaaf, Elizabeth Wells, and Foliaki, 2009).
While discussing her intended project Cecelia explained that she wanted to draw on her
personal experience of adolescent depression as a way of placing a more accessible face on
what was still largely a statistical analysis. She believed that she could reach young people by
using social media outlets and a designed artefact that combined familiar urban
environments, language, iconic signifiers and visual treatments while concurrently drawing
on indigenous approaches to rhythm, colour and form. She wanted to design a short
animated film that might encourage depressed Pacific adolescents to seek help.
Cecelia’s undergraduate experience of design school had been one of dislocation and
cultural confusion. She described times where she left for university, then in a state of
depression, boarded and reboarded buses all day and was driven around and around the
city. In her research write up, she described her situation like this,
“The journey towards a good education went smoothly until I got to the age of sixteen.
At this time my father was made redundant from his factory position and he was
forced to go overseas to work. I began to wonder about my place in the world and
about my cultural background. … Although I grew up with quite strict Pacific values, I
was not strong in either culture and I could not speak either language fluently enough
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to pass as a Pacific Islander who knew my roots … Life became difficult then. I often
slept a lot, had no appetite, I felt down about myself … life felt like a gritty dream I was
experiencing but not really a part of.” (Faumuina-Khakh 2014b, pp. 19-20)

5.1 Setting up the research project
Venville et al. note that when students choose to disclose mental health issues they consider
two opposing scenarios. They assess “multiple risks; stigma, prejudice, rejection, loss of selfesteem and confidence … against the potential risks of non-disclosure – the burden of
concealment, a lack of study support and possible academic failure” (2014, p. 797). But
Cecelia’s situation went beyond this. She decided that declaring her illness might allow her
to creatively resource her design project in rich and authentic ways. However, although she
had been well for a number of years, she was concerned that by drawing on the
autobiographical, she might relocate her health in a vulnerable position.
Accordingly, she was systematic in setting up support for her study. Initially she scoped the
support systems existing in the university and beyond. Then she met with individuals within
them who she felt would be helpful, and she explained the nature of her intended research.
While she was doing this, we talked through her triggers and early warning signs of illness,
and how she might deal with these if they arose. Saks discusses this strategy as one of the
fundamental steps anyone with a mental illness in a university should take. She says it is
important to “understand how your illness affects you [because] you are in the best position
to determine what works for you” (2009, para. 22).
In terms of designing an effective learning environment, Cecelia and I established a system
of regular meetings. Because her project was relatively complex, we agreed that feedback
should be timely and face-to-face, especially when she was working with potentially high
anxiety phases of her project. This form of feedback ensured timely support and a safer
environment that limited potentials for misinterpretation.
Although at times Cecelia was anxious about her progress, her project was realised inside
the time trajectory we mapped out. Unlike some students who manage high levels of
anxiety, it was unnecessary to seek alternative ways of meeting learning and assessment
requirements. Often when working with highly creative students who manage anxiety
related conditions, I have had to renegotiate assessment tasks so evidence of learning can
still be evaluated. Most commonly, this issue occurs in relation to seminar presentations to
large groups of unknown people.

5.2 The project
Cecelia’s dissertation explored autobiographically, a lived experience of depression. Located
largely inside a Pacific epistemological framework, it sought to visually and aurally interpret
a state where one is dislocated from the world in which one belongs.
The title of her film was Manulua (the name for a bird motif used in traditional Tongan
barkcloth design). Translated, Manulua refers to two birds. In her film a young woman is one
of the birds and her mind is the other. To find harmony she must bring the two dislocated
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elements into a harmonious relationship. Cecelia’s concept of a ‘dislocated self’ was
influenced by Māhina’s (2002) theories on Tongan mental health, time and space. She
described his thinking like this:
“Depression is a specific state of mind, where the mind is separated from reality,
thereby subjecting thinking to a condition of duality, which splits it into two separate
and often unconnected personalities. Such a condition of duality, either by way of
natural defects or by means of social causes, is devoid of spatio temporality. Here the
mind loses its grip on reality. Likewise, depending on the mediation of the conflicting
time-space relationships between ‘two birds’ flying, it can be either a form of unity (in
harmony with spatio temporality or reality); or asymmetrical, a type of disharmony
with spatio temporality or reality.” (Faumuina-Khakh 2014b, p. 51)

Thus, the detached red bird in her work is a metaphor for a young girl’s depression. She is
inside but dislocated from the physical world that surrounds her. She wanders through the
city alone, accompanied by this bird (Figure 2). The solution to this problem, her design
suggests, is to access indigenous talking and listening therapies that have gained prominence
in Pacific communities in the last decade (Te Pou o Te Whakaaro Nui, 2010). Accordingly, in
the closing frames of her film, we see the lines ‘E leilei le talanoa; Depression; It’s okay to
talk.’
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Figure 2 Frame grabs from Cecelia Faumuina-Khakh’s animated film Manulua (2014a). In her work
we see a filmed young woman navigating an illustrated world inside which she is situated
but concurrently dislocated.
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While creating this work Cecelia operated in intense states of concentration. All of her
animation sequences were hand illustrated, frame-by-frame, with 24 individual frames
rendered for each second of film. Her processing of ideas was intricate and
multidimensional. Inside this creative intensity she asked unusual questions. She sought the
texture of sound, the rhythm of dislocation and the ways that a contemporary urban colour
palette might reference pigments employed in traditional Tongan bark cloth making.

Figure 3 A sketchbook experiment used to explore the nature of urban detachment (April, 2013). In
this study we see areas of photography, wash and drawing built up to separate people from
the world they traverse.

Cecelia’s fieldwork was equally intense. She accumulated hundreds of photographs and
sketches. In her experiments she employed complex combinations of drawing, photography
and painting, often inside the same work (Figure 3). Many of these images she also
processed digitally in an effort to create concurrent dislocations and connections between
media.
Throughout the project Cecelia’s thinking was highly protean but, because of her high levels
of creative disinhibition she was able to draw into correlation very diverse connections
(Figure 4). Much of her discovery was intuitive and ideas often came to her without
organised planning.
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Figure 4 A sketchbook experiment used to explore the formal nature of the city’s blueprint juxtaposed
against the disorderly markings of ‘watercolour’ dregs made from residues found in the
bottom of unwashed cups and takeaway containers (June, 2013).

5.3 Outcomes
Not all designers process thinking in the same way. Cecelia drew together very complex
concepts into a complex artefact, the findings of which she presented at numerous
indigenous conferences and meetings of mental health professionals. In the conclusion to
her research write-up she said she hoped that her project would,
“… help to break down the stigma surrounding depression, particularly for young
Pacific people, and motivate them to find greater success and voice in the postcolonial urban society in which they live”. (Faumuina-Khakh 2014b, pp. 65-66)

6 Conclusion
These two case studies cannot represent the diverse issues we encounter as designers of
learning environments for thinkers who manage mental health issues. However, they may
cast some light on strategies that have been used to develop more effective approaches to
study.
In both instances the candidates employed a combination of design and the
autobiographical to promote social change. Both treated personal disclosure strategically
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before their theses commenced, because both had prior experience of conditions negatively
impacting on their ability to study. Given the nature of their health they were clear about
the need to proactively plan for disruption.
But not all students who encounter difficulties with mental health issues are this organised,
and this poses an on going challenge to supervisors. Many of our most talented creative
thinkers operate in ways that are unfamiliar to us. If we are serious about the role of design
as a form of social agency, our concerns need to reach beyond the development of artefacts,
they must permeate the growth, substance and nature of thinking. Accordingly, we need
strategies for supporting a diverse range of thinkers and the intellectual and emotional
journeys they take. Accordingly, these case studies profile ten embedded approaches to the
design of a learning environment that may warrant discussion.
1. Know what support already exists in your institution and beyond, and discuss this with
the candidate so the best possible support networks are considered.
2. Talk confidentially with the student about their triggers, early warning signs, and what
they currently do to minimise symptoms.
3. Encourage them to construct an insightful support team around their thesis, including
professionals, family and friends. Do the same for yourself.
4. Help them to structure a proposed timeline of their study so they are initially working
ahead of schedule. This allows additional space to manage their condition. (If this
doesn’t work, let them know that there may be facilities for extending time available for
their research).
5. Develop approaches with the university so records of their mental health issues need not
appear on official records.
6. Consider alternative ways of meeting learning and assessment requirements so if
necessary, anxiety-generating situations can be restructured while learning outcomes
are still addressed.
7. Discuss what will be done if the student becomes seriously unwell. Be clear about your
professional guidelines and where agreements of confidentiality might end. In addition,
clarify your limitations, including the time you can reasonably apportion to them and the
limitations of your abilities.
8. Provide timely, face-to-face feedback on design work. A personal discussion allows you
to present critique in a safe, supportive environment that can limit the potential for
misinterpretation.
9. Carefully talk through the implications of declaration, both in relation to the research
process and the research’s final lodgment.
10. If a student decides to ‘come out’ to their peers in a programme, let them control the
pace and nature of the process but, be clear to all parties about your support for
managing illness, irrespective of its nature. Be prepared in these circumstances for other
forms of declaration to begin surfacing as higher levels of trust and support in the group
become evident.
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A number of studies show that individuals who experience mental health difficulties want to
pursue tertiary study (Mansbach-Kleinfield, Sasson, Schvarts, and Grinshpoon 2007; Shankar,
Martin and McDonald 2009). These students enroll in universities because they seek not
only to increase their potential for employability, but also because they think that study
might have a positive effect on their mental health and wellbeing (Toombs and Gorman
2011; Price 2011). Although supervision is not therapy, supportive and strategic help from
learning designers can move such students’ educational experiences to a state of personal
and scholarly transformation.
As we negotiate the implications of learner’s trust in us, we operate without a neatly drawn
roadmap and we are incrementally exposed to worlds that we may not have experienced. In
this process we become more than research trainers. Our ability to design learning
experiences responsively contributes to more equitable environments. Such an undertaking
warrants wider discussion both within the design profession and beyond.
Acknowledgements: All visual and written material about candidates in this article has
been constructed collaboratively and is included with consent. For political reasons
associated with visibility and ownership, Tim and Cecelia refused to use pseudonyms in
their work. They believe that it is only through visibility that study in tertiary education
will improve for students who manage mental health conditions. I respect them
immensely.
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Abstract: Can design education have a positive impact on primary school education
beyond merely preparing designers? As designers, we know almost intuitively that
design education is ‘good education’, and most designers would affirm that it would
be beneficial to expose children to design education, because of the benefits of the
signature pedagogies of design, such as problem-based learning, human centred
creativity and iterations of prototyping and testing.
This paper seeks to review and synthesize existing literature and make preliminary
analyses, which will support the development of design thinking education
interventions at primary school level, which could lead to a paradigm shift in
education at this level. While it has been widely demonstrated that design education
can play a successful role in supporting traditional education models in the delivery
of skills such as math and language arts, this paper seeks to demonstrate that in
addition to meeting traditional education demands, design thinking principles in
children’s education, such as empathy, collaboration and facilitation, humancenteredness, and creativity by iterations of prototyping and testing, will provide a
sound base for children not only seeking to enter a design profession in the future
but moving into any profession in the future and will lead to higher engagement at
school and greater success in life.
Keywords: primary education, design thinking, design education, empathy, cognitive
development

1. Introduction
In the introduction to the book “21st Century Skills – Learning for Life in Our Times”, Trilling
and Fadel challenge their audience to consider what learning would be like if it were
designed for a future twenty years away, around skills that children would need to be
This work is licensed under a Creative Commons Attribution-Non Commercial 4.0
International License.
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successful in the future (Trilling and Fadel 2009). A study conducted with 400 hiring
executives of major corporations highlighted seven basic and applied skills lacking in
secondary and tertiary level graduates, which are described as the “twenty-first century
gap” by Trilling and Fadel These lacking skills are: oral and written communication, critical
thinking and problem-solving skills, professionalism and work ethic, teamwork and
collaboration, working in diverse teams, applying technology, leadership and project
management (Trilling and Fadel 2009).
These twenty-first century skills resemble learning outcomes from many design courses:
“learning and innovation skills, critical thinking and problem solving, communications and
collaboration skills and digital or ICT literacy”. The desirable model for 21st century learning
that Trilling and Fadel propose also seems to describe a design class with teams working
together to solve problems, technology infused curricula, real-world challenges, project
based learning and a focus on innovation and creativity (Trilling and Fadel 2009). It is evident
in the literature that elementary, K-6 or primary level education (education for children aged
approximately 5 – 11 years old) is ‘ripe’ for an overhaul. Traditional education was
developed to prepare children for work in the Industrial age, but economies are now moving
into the Knowledge Age (Trilling and Fadel 2009). Businesses and countries will require
people who are able to play a role in building the knowledge economy and these people will
be innovative, creative problem-solvers. It is the appropriate time to bring design methods
and pedagogies into mainstream education to help lay a sound base for the development of
innovative, problem solvers who will have the needed skills for the 21st century and beyond.
The aim of this paper is to highlight possibilities for a paradigmatic shift in elementary or
primary-level education, also referred to as K-6, through a base on design process and
design thinking. In this paper existing literature will be reviewed and synthesized to make
preliminary analyses. However in this paper, the authors seek to demonstrate that design
education provides a sound base for not only traditional academic education or for
professionals who will go on to work in a design and knowledge-based industries, but more
importantly that the skills imparted through design education such as problem solving skills
like innovation, curiosity and critical thinking, and social skills of empathy, collaboration and
facilitation, go beyond the specific knowledge-focused fields and lays a sound base for any
career, therefore demonstrating how design thinking based education for children could be
a very useful paradigm to be adopted.

2. 21st century skills and predictors of student success
While most children are excited about school in their early years, this excitement about
learning falls off as they approach the end of primary school because a) learning stops being
fun b) they begin to compare themselves with each other and c) because they begin to feel
the impact of standardized testing (Levine 2012).
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Literature on children’s success indicates that children’s future success in life is not predicted
by their academic output. Other non-academic abilities are seen as greater indicators of
children’s success than academic outputs. Psychologist Madeline Levine (2012) identifies
seven ‘coping’ skills, which are key for children’s development:


enthusiasm,



Resourcefulness: Children who are resourceful can get themselves out of difficult
situations and will try out different ways of coping to find the most efficient solution



Creativity: Creativity encourages children to experiment and to approach problems in
different ways



A good work ethic: Levine notes that a good work ethic and academic engagement go
together



Self control: Self control is about developing and internalizing one’s own rules, and
being directed by one’s good choices



Self Esteem: Children with high self esteem perform better academically and socially.



Self Efficacy: The belief that one plays a significant role in one’s destiny and success,
also described as ‘agency’ by psychologists

Levine laments that the academic system in the United States focuses on testing a limited
range of skills – primarily Mathematics and English, and this focus on testing this limited
range affects the development of critical thinking skills in the curriculum. (Levine 2012). The
focus on academic success is in fact a significant contributor to emotional distress among
American youth (Levine 2012), and the limited definition of success excludes many
individuals who have the potential to be valuable contributors to society. Though she
identifies the seven coping skills, throughout her book, Levine refers to many other
important qualities that impact children’s success. She highlights the importance of curiosity
and asking questions. According to her, children’s questions advance their critical thinking
and creative abilities and asking the right questions leads to greatest possibilities for learning
(Levine 2012). Levine encourages parents to value academic risk-taking, which means that
children should focus more on questions than answers (Levine 2012). While most children
can memorize information, curiosity, persistence and engagement are in fact the drivers of
lifelong learning (Levine 2012). She notes that internal motivation is correlated with positive
outcomes such as higher academic achievement and less emotional problems (Levine 2012).
She notes the importance of empathy, which is a skill that has to be developed in children
(Levin, 2012), and suggests that the explosion of bullying in elementary school is an indicator
that society has not been successful in promoting empathy among children (Levine 2012).
Paul Tough, highlights some different qualities, that at times overlap with Levine’s, that are
vital to children’s success. For Tough, the combination of strengths that are most likely to
predict children’s success are: ‘grit’, self-control, zest, social intelligence, gratitude, optimism
and creativity (Tough 2013). In addition to the listed strengths, Tough in his book highlights
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the importance of motivation and volition, willpower, conscientiousness, which is in fact the
trait that most predicted workplace success, character – or ‘nice guy values’, cognitive
flexibility or the ability to visualize alternative solutions to problems and cognitive selfcontrol or the ability to resist an instinctive response in favour of a less obvious solution
(Tough 2013).
Psychologist, Carol Dweck, has developed a theory on student motivation that points to the
differences between a growth mindset and a fixed mindset. For children with a growth
mindset success is about stretching themselves and learning new knowledge, whereas for
children with a fixed mindset, success is about proving that they are ‘smart’. Failure in the
fixed mindset is associated with stupidity and Dweck suggests this mindset, which is widely
promoted at schools, can put an end to an interest in learning (Dweck 2006). Students with
the growth mindset welcome the challenge of learning that failure brings. Dweck
acknowledges that her own change to a growth mindset resulted in her becoming more
courageous and open and leading a richer life.
The designer and design educator would recognise that many of the attributes described by
Levine and Tough, and even the growth mindset promoted by Dweck can and are in fact be
reinforced in design education. While the contemporary interest in STEM education has led
to much discussion on how exposure to design education, with its traditional constructivist
base in art education, can play a great role in helping make abstract concepts such as science
and math more concrete through the manipulation of materials and the act of making, and
therefore improving academic performance, a greater benefit of exposure to design
education, may in fact be the development of these non-academic qualities, which can
perhaps play an even greater role in preparing students for their future success.

3. The evolving discipline of Design
Nigel Cross identifies design as a ‘multifaceted cognitive skill’ and a natural intelligence, akin
to Gardner’s multiple intelligences, which everyone has not just designers (Cross 2011).
Howard Gardner’s Theory of multiple intelligences proposes that we all have various levels
of intelligence across a range of intellectual areas. These multiple intelligences allow learners
to learn in different ways. The nine intelligences of Gardner’s Theory are listed below:
Linguistic
Spatial /visual

Logical/mathematical
Kinaesthetic

Musical
Interpersonal

Intrapersonal

Naturalistic

Existential
(Pritchard 2013).

For Cross, ‘design intelligence’ involves ‘deep reflective interaction’ on problems and
solutions, and the capacity of flexibility and the ability to switch between thinking and doing.
(Cross 2011). In order to achieve this, designers have skills of ‘re-organizing’ problems so
that they can be interpreted differently, a process that he names ‘re-framing’; conducting
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research to find data, and analysing the problem data to create patterns which suggest
possible solutions (Cross 2011). Cross stresses that though designers are admired for their
solutions, it is really their skill in finding the right problems which separates ‘good’ design
from mediocre or less acceptable design (Cross 2011).
Designers are able to find rich solutions from the complexity of the open, complex,
networked and dynamic nature of contemporary problems, and as a result leading
innovators are increasingly coming to this profession for help in addressing these complex
problems (Dorst 2015). Kees Dorst describes today’s problems as ‘open, complex, dynamic
and networked’ and emphasizes that these contemporary problems cannot be solved using
conventional problem solving methodology, since new problems need radically different
responses (Dorst 2015). He debunks some of the myths about design – that it is irrational,
mysterious and just about creating beauty, demonstrating that design practices have
‘matured into a real alternative to conventional problem solving strategies’. (Dorst 2015).
Deduction, induction and abduction are forms of reasoning. In deductive reasoning a
conclusion is guaranteed while in inductive reasoning a conclusion is only merely likely.
Designers often use abductive reasoning, which begins with incomplete information, which
is used to form the most likely conclusion. Dorst differentiates between ‘normal abductive
reasoning’ and ‘design abductive reasoning’. He describes normal abduction with the
following equation:
??? + HOW = outcomes
where the equation for design abduction is:
???+??? = outcomes
showing that in design abduction the ‘how’ is also questioned, and the two unknowns lead
to creative innovation (Dorst 2015). In their process designers make unusual and interesting
connections to create new ‘whats’ and ‘hows’ and test them during their iterative process.
According to Dorst, the thinking across the design professions is fundamentally different to
other professions that are based on deductive, inductive and normal abductive reasoning
(Dorst 2015). The iterative process of design may in fact lead to Dweck’s growth mindset
since designers are encouraged to develop new solutions and test them many times
throughout the process. The possibility of failure always exists in the design process, and
when faced with ‘failure’, designers start the process over.
For psychologist Madeline Levine, the ability to ask good questions characterizes intelligence
and creativity – much needed skills for the future envisioned by Trilling and Fadel. Dorst and
Cross demonstrate that designers think in a way that is different to other professionals.
Perhaps design-based primary education developed with a focus on curiosity, problem
framing and re-framing and developing and asking the right questions could have significant
implications on developing skills that have been identified as needed for 21st century
success.
In the design process a ‘frame’ is a new way of seeing a problem situation, which results
from design abduction (Dorst 2015). Designers go through the iterative process of examining

505

Lesley-Ann Noel and Tsai Lu Liu

the problem space (framing) and reanalysing and reframing the problem if the design
solution they have developed is not satisfactory (Dorst 2015). Designers try to think through
many solution possibilities before committing to developing one in detail.

4. Signature pedagogies in design
Signature pedagogies move the emphasis away from the content of a discipline, towards
ways of knowing that are essential for the practice of that discipline (Shreeve 2015). In her
chapter on ‘Signature Pedagogies in Design’, in ‘Design Pedagogy’, Alison Shreeve, describes
the signature pedagogies of Design as the Studio, the Projects and the Brief, Materiality,
Dialogue and the Critique (Shreeve 2015). The studio turns the focus of the class away from
the tutor towards the student, creating a student-centred teaching approach (Shreeve
2015). Most design courses are taught through experiential methods that focus around a
project or design brief. The design outcomes are open-ended which allows the student the
space to be creative in developing a solution, which is unknown at the start of the project.
Design students often also work autonomously in the development of these solutions. The
role of the tutor according to Shreeve, is often to guide and advise rather than dictate, and
both the student and the tutor have to tolerate great risk along the journey to a solution.
(Shreeve 2015). ‘Materiality’ is fundamental to art and design education, which is based on
‘doing and making’. The teaching and learning process in art and design education is
‘dialogic’, which is a feature of the student-focused approaches in design education. The
dialogue does not only take place between the tutor and the student, but also peer to peer
and in small groups (Shreeve 2015). Finally, the design critique provides an opportunity to
agree on standards, to give feedback and to discuss alternatives, as well as to provide a
model for the type of thought process that is needed by the design professional (Shreeve
2015). Shreeve identifies these pedagogies as ways to help students to act in ways that are
‘professional and appropriate’ (Shreeve 2015), but perhaps design pedagogies can also play
a role in developing some of the cognitive and social skills that will lead to student
engagement and success among students at elementary school.

Design processes
Robin Vande Zande defines a 6-step design process: “Define the Problem Investigate and
research Generate Ideas Make the Prototype Present Solutions
(Vande Zande et al 2014). She affirms that design educators can make a lasting impact on life
and career skills for students by teaching them this process. Dorst describes design practices
as developed around five general activities: formulating (understanding, identifying and

evaluating (objective/subjective reflecting in action, judging on 3 qualities and suspending
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Figure 1. The spectrum of design activities (after Lawson and Dorst 2009). Source: Dorst 2015.

The Design Thinking process of Stanford’s D School starts with ‘empathize’. Key literature
has identified that this is a skill that needs to be nurtured to ensure people’s success and
well being. The five steps of the D School’s Design Thinking process are: “Empathize Design
educators by IDEO are: Discovery Interpretation Ideation Experimentation Evolution.

Figure 2. On the left the Design Thinking Process Stanford’s D. School (Source:
http://tinyurl.com/qedrujo) on the right, IDEO’ s Design Thinking Process. Source:
http://tinyurl.com/pv862hx

These four models promote curiosity, empathy, exploration of human and environmental
needs through research, experimentation, critical thinking and a rigor that could lead to
future success for all who are exposed to these process, not just design students by
promoting 21st century skills and a growth mindset.
Yee and Jefferies point out that the key abilities of designers are the ability to empathize,
visualize, synthesize and to resolve problems, and these skills are creating new roles and
opportunities for designers (Yee and Jefferies 2013). In addition to developing more
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traditional core skills post-industrial design educators also have to nurture new skills such as
facilitation, collaboration and empathy (Yee and Jefferies 2013) which are core to the Design
Thinking Process, and are skills that match with the indicators for success for children.
Collaboration is one key element of the design thinking process. Students in design benefit
from collaborative problem solving, learning new skills from the teamwork that they must
use in the process. In the group work they must focus on a goal, and this focus, created by
the design thinking process, helps them to understand and practice the principles of
collaboration, teamwork and empathy (Carroll, et al 2010). A new focus on facilitation,
collaboration and empathy through Design Thinking could be a strong argument for making
a case for signature pedagogies and processes from design education to be included in
primary school education as a means of promoting 21st century skills in students that could
lead to their greater success in the future.
Facilitation, collaboration and empathy, tie back to Paul Tough’s indication that ‘social
intelligence’ and ‘character’ or ‘nice guy values’ are tied to children’s success. The skills of
facilitation and collaboration demonstrate the ability to work with others. Empathy is a
learned skill that is needed not just in design, but in many professions, and therefore
empathetic children who grow into empathetic adults are likely to perform better in general
and be more successful in life. There is a great body of literature related to empathy in
diverse fields. In the medical profession, health care providers must be able to use cognitive
empathy to understand the patient’s point of view, as well as affective empathy to relate to
their feelings (Chen et al, 2015). Empathy is required of physicians since it affects patient
diagnoses and care. Patients will offer more information about their symptoms to
empathetic physicians; and emotionally engaged physicians will attend more carefully to
patients needs. Empathy on the part of the physician will also lead to greater patient
satisfaction. (Stepien and Baernstein 2006). While most nursing schools use grade point
averages GPA to ascertain who will be accepted into their programs, this data does not
accurately predict who will become more empathetic nurses, and quantification of
empathizing characteristics might more accurately predict aptness for the career of nursing
than GPA (Penprase et al 2013). Salespeople that are empathetic build and maintain longterm profitable customer relations since they are better able to understand their customer’s
needs (Delpechitre 2013). In the field of teaching, the application of empathy helps teachers
to better understand the worlds of the children who they teach. (Warren 2013). In the area
of management, empathy can help managers to establish a rapport with their employees
and to gauge how new ideas will be accepted. Employees will also perform better for the
manager who has shown them care (Somogyi et al 2013). These examples of the need for
empathy in career success demonstrate how design-based education with a focus on
empathy and the use of design methods that promote empathy are not beneficial only to
students who will go to careers in design, but are in fact beneficial to all students, as the skill
of empathy is a key skill for success in the twenty-first century.
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5. Making a Case for Design Based Learning at primary and
secondary level
While there is little literature available on Design education specifically for the elementary
level, there is literature on design education at secondary school. Design professor,
Meredith Davis has expressed concern for the lack of design education at secondary level in
the United States and argues for the inclusion of design education in the preparation of
teachers and administrators, as it offers strategies for improving teaching and learning
(Davis 1998). She writes about a group of design professionals including architects, graphic
designers, industrial designers, landscape architects and planners who seek to ‘expand the
pedagogical repertoire’ of teachers through design – not by introducing a new subject, but
by helping them to use design to deliver existing content to improve student academic
performance (Davis 1998). Davis describes design as ‘a social, not individual, production and
therefore shares responsibility for its outcome with the audiences who make meaning of it
through its use’ (Davis 1998). She describes the design process as:
This cyclical process begins with the identification of a problem, involves research and
the ranking of priorities that often appear to be in competition with each other, tests
the viability of multiple solutions through prototypes, and ends with the evaluation of
objects against a socially mediated set of performance criteria” (Davis 1998).

Recognizing that future satisfaction in life and work depend on creative problem solving,
design educator Robin Vande Zande also makes a case for design education in secondary
education stating that art and design education can help train students in problem solving
through the design process (Vande Zande et al 2014).
Design Thinking challenges students to find solutions to complex and open-ended problems
(Carroll, et al 2010). Design Thinking supports students academic performance in ‘core’
subjects by contributing to critical thinking, social development, teamwork skills and the skill
of negotiating meaning (Carroll, et al 2010). Vande Zande also purports that understanding
the Design Process can help students become more critical thinkers (Watson 2015).

Recent research with Design education at secondary level
Several researchers are moving away from the traditional argument of design being able to
support the academic output of students and are examining the way that design process and
design thinking can generate other types of results when introduced at secondary level. In
Canada, Aflatoony and Wakkary explored whether or how students could apply Design
Thinking principles to problem solving in other courses and to everyday life situations. In
their study they found that students transferred and applied design thinking techniques in
real-life problem-solving situations; and found that the problem finding and problem-solving
techniques of design empowered students, and encouraged critical thinking (Aflatoony and
Wakkary 2015). In Latvia, Freimane compared responses to the same design brief by two
disparate groups, the first a group of Master’s level design students and the second schoolaged children 11 – 14 years old. In her findings she affirmed that children were able to
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create new and innovative product concepts and to understand the systems approach of
design thinking, though she recognizes the impossibility of assessing the impact of sustained
exposure to design without a longitudinal study of 20 – 30 years (Freimane 2015). Carroll et
al, in their project ‘Taking Design Thinking to Schools Research Project in the United States,
focused on three core questions: how did students express their understanding of design
thinking, how did affective elements impact design thinking in the classroom as well as a
more traditional research focus of how design thinking connected to academic standards
and the acquisition of content. (Carroll, et al 2010). They surmise that design thinking
activities encouraged students to engage in collaborative learning, and design-thinking
projects promoted engagement by allowing students the opportunity to express their
opinions and finally that design thinking challenges students to think in new ways and take
risks (Carroll, et al 2010).

6. Conclusion
There is recognition on many levels of the inadequacies of current education paradigms in
developing 21st century skills and predictors of student success such as a growth mindset.
Design education through its signature pedagogies, methods and processes already develops
many of these skills. The parallel between these skills and the skills imparted through Design
Thinking and Design education seem to suggest a significant opportunity for a new designbased education paradigm that focuses on design abductive reasoning and cognitive skills
like curiosity, innovation and critical thinking as well as the development of social skills such
as empathy, facilitation and collaboration. The need for the skill of empathy in a diverse
range of professions, and to the 21st century skills in general also suggests that exposure to
design education at primary school could lay a solid foundation that would not only benefit
children who go on to become creative professionals, but would in fact benefit all children
and lead to their greater engagement at school and future success in their professional lives.
The success of the recent experiments with Design Education at primary and secondary lays
a foundation for additional experimentation.
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Abstract: This paper serves as a reflective discussion on the changing forces
impacting the undergraduate interior design capstone studio. Reinforced by a
successful Council for Interior Design Accreditation (CIDA) visit during the fall of
2015, the program has identified a major shift in the process approach to better
structure the potential development of design innovation: moving from a reactive
mode based on industry expectations and standard systematic research methods
towards using a living research and design framework refined throughout the design
process as observations and findings evolve. The CIDA accreditation review offered
'evidence' of the results of this shift. By reviewing the process of teaching the
capstone over the last 7 years, this paper provides a platform to ground the current
state of the pedagogical framework employed from its early stages to its current
form.
Keywords: interior design; design research; design thinking; framework

1. Introduction
Today, designers are faced with a range of pressing societal issues and new circumstances
surrounding global practice. From issues that affect how we realize our projects, to cultural
and political issues that affect the context of practice, to radical changes in technology and
information sharing that change the way in which we conduct practice.
Within the realm of interior design in the United States, systematic research has served as a
basis for understanding these issues. The primary approach currently taught and utilized has
been Evidence-based design (EBD) alongside other traditional methods derived from the
social sciences.
As commonly defined,
This work is licensed under a Creative Commons Attribution-Non Commercial 4.0
International License.
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“EBD is an informed approach to design where designers intentionally base their
decisions on quantitative and qualitative research – two forms of systematic
inquiry.” (Nussbaumer, 2009, p. 4)

As the model adopted in the academic realm of interior design, as well as encouraged by
CIDA, this is how the majority of large-institution based interior design programs in the
United States have approached research. These programs have implemented this researchoriented approach in not only graduate degree programs, where research has traditionally
had its strongest role, but in undergraduate degree programs as well. It is our experience
that the incorporation of systematic research methodology within traditionally linear design
process pedagogy is limiting for professional interior design education focused on
proactively shaping practice in response to these issues. This paper is aimed at educators
engaged with curriculum development and will provide a new pedagogical framework for
design research in interior design professional programs.

2. The 21st Century Design Studio
Interior design pedagogy in the United States has grown out of an understanding of the
design process as a linear sequence of phases that start with client profiling followed by
programming, concept development, design development and design implementation (Pile,
2003). As a result, traditional interior design studio education primarily works from two basic
project models. The first provides the student with a hypothetical scenario where many if
not all of the project components are simulated. The second involves a real client who
serves as an active participant in the studio providing the students with a real life design
challenge, real-life parameters and real-time feedback.
In both cases, the projects are bound by a typical program characterized by conventional
activities that offer the students the opportunity to address a variety of predefined client
goals or “design problems”. For example, corporations that need to increase productivity,
retail that needs to increase sales, healthcare that needs to maximize efficiency. According
to Lang (1987), the built environment is usually designed with the intention to accommodate
certain activities and behaviours. It is then no surprise that the interior design studio tends
to heavily rely on the observation of human behaviour within these established settings to
inform the design solution.
This framework does not provide the opportunity to challenge the behaviour setting itself. In
other words, there is no prompt that encourages the student to ask whether the provided
program was appropriate for desired activities. Additionally, students at the undergraduate
level may lack empathizing references for a variety of activity settings due to lack of life
experience. Paradoxically, these same students are constantly exposed to complex global
issues through social media and television.
Parallel to the increasing global complexities of contemporary culture there is a shift
happening in the studio. Issues such as sustainability, poverty, social inequality, and cultural
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diversity are directly impacted by the built environment and the 21st century students
should be:
“Intentional learners who can adapt to new environments, integrate knowledge from
different sources, and continue learning throughout their lives, thriving because they
are empowered through the mastery of intellectual and practical skills; informed by
knowledge of the natural and social worlds and about the forms of inquiry basic to an
understanding of ourselves and the world we inhabit; and responsible for their
personal actions and willing to work toward the public good” (Ramaley, 2013, p. 2.4)

Under this new reality, the graduating student needs a more diverse set of skills in order to
evolve the profession and with this, design education will increase its ability to advance
future design thinking and practice.

3. Development and Evolution of the Undergraduate Capstone
Studio at the Savannah College of Art and Design
The Savannah College of Art & Design established the Bachelor of Fine Arts as its
professional degree, and developed its current curriculum based on the standards and
criteria set out by the Council for Interior Design Accreditation (CIDA). The Masters of Arts
degree was set to serve as a research degree for those seeking deeper knowledge in interior
design, whether as a focus of their career or to complement their chosen area of practice,
but not those intending to go forward into institutional teaching and research. The Master
of Fine Arts would then serve as a research and application degree for those intending to
take deeper research into practice or to move into institutional teaching and research. The
program faculty and external professional advisors constantly review these three degree
paths to ensure their relevancy.
Once the Bachelor of Fine Arts degree was established as the professional, accredited
degree, that allowed for the refinement of goals and objectives based on the CIDA
Professional Standards as well as the university and departmental mission statements. First
and foremost, this degree path focuses on the practice of interior design and preparing
students for the career of practice, not the career of research. Research plays an important
role in achieving these goals, but this distinction shifts the intended outcomes in a different
direction than those for the graduate programs. In many ways, the Master of Fine Arts and
the Bachelor of Fine Arts follow a similar structure and progression, but the degree-specific
goals and intended outcomes are intentionally different.
The capstone project serves the undergraduate program in the same way the thesis serves
the graduate program—it is a singular, student-driven project intended and structured so
students can demonstrate their ability to achieve the program and degree goals. The
capstone takes place over two academic quarters as a dedicated studio. Continuity is kept
with the same studio instructor carrying through both quarters. Where the ultimate goal of a
graduate thesis is to contribute to the body of knowledge for interior design in a designated
area of research, the main goal of the capstone project is to engage students in innovative
and strategic thinking while developing a project-specific program that maximizes design
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research throughout all the traditional phases of a project. Whereas thesis follows a
research model, capstone follows a practice model. The faculty are aided in their oversight
by professional mentors to facilitate the application of design research and to unearth
insight throughout the design process—the final outcome of which is a complete design for
a project type. The faculty and mentors must have practice experience and demonstrate a
clear ability to guide project exploration to a design outcome. While the thesis is meant to
propose solutions for its specific identified problem within a topic, capstone must propose a
complete design that attempts to creatively address the problems identified by the student
in researching the project. Thesis can therefore be thought of as problem-based, while
capstone is project-based. The thesis is meant to demonstrate the ability to conduct
research itself, whereas the capstone is meant to demonstrate a competency to utilize
research methods within the process of designing an interior project.
With preparation for practice as its primary objective, the undergraduate program and
specifically the capstone studio had always emulated the traditional practice model, utilizing
the phases of Client/User Analysis, Programming, Conceptualization, Schematic Design, and
Design Development. In evaluating this model for the studio setting, the faculty determined
one of its inherited weaknesses to be that it was reactive to the profession instead of
proactive in its influence on the profession. The faculty felt strongly that there was a greater
potential to be tapped into, that design education has the ability to influence future design
thinking and practice precisely because of the aspects that differentiate it from practice.
Within practice designers and their clients often bring to the table years of experience and
thinking within their specialized areas of work. While this is of huge benefit, it can also
prove to be a limitation. Their experience has taught them to think of their design solutions
as variations or evolutions of those they have already mastered. As a result, there may be
no part of the design process that questions these solutions at a basic level to review
whether they are the right solution for today. Studio is free of the constraints that
experience itself can provide and may be a more open environment in which future-forward
ideas can surface.

4. Assessing and Defining the New Framework
The role of innovation became a focus area when determining the goals and outcomes of
the capstone process for the 2007-2008 academic year. As a mechanism for achieving this
goal, qualitative research methodologies were strategically stepped into the studio
sequence. The capstone then became the place where the students were challenged to
evaluate and identify the appropriate methodology for their self-identified design
exploration.
The initial outcomes of adding systematic research methods to a traditional design process
into the studio were disappointing. Due the systematic nature of traditional research
methodologies the research phase of the process was too prescriptive and delayed design
thinking. Combined with the short duration of the design studio and the complexity of the
design process, the research findings were inconclusive, not allowing the students to surface
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meaningful insights. Therefore, the design process could not drive innovative ideas as
desired.
These results presented the challenge of revising the design process and rethinking design
research in a way that would push students into new areas of discovery and innovation. This
became one of the most important drivers for establishing a living framework that could
evolve and change based upon these outcomes being observed.
With ten weeks allocated for each quarter, the first quarter is dedicated to establishing the
parameters of the project, defining the design problem, and proposing an initial approach to
addressing the problem. The second quarter is then dedicated to enacting the proposed
approach in the development of a fully designed interior project. In evaluating the two
quarter process, it was determined that the students were successfully meeting the goals
and outcomes of the second quarter, which closely followed the traditional model of design
development in practice.
The students clearly showed an entry level competence to plan, develop, and detail a design
solution — it was the catalytic ideas that were lacking creativity and originality to qualify
those solutions as innovative. It was found that many capstone students were focusing more
on checking the boxes associated with the design research phase instead of enjoying the
journey of discovery. As a result, revisions focused on restructuring the first quarter of the
capstone studio in order to catalyse innovative thinking. The first layer of the framework,
then, incrementally evolved over the last seven years as faculty refined a pedagogical
approach to the process by which the project is formulated. The sequence of this evolution
is as follows:
 To break from the traditional pedagogical model, an exercise that created
awareness of contemporary issues was implemented. Students were
instructed to search for articles that were not necessarily connected to interior
design as a source for ideas that could potentially inform their design projects.
Articles from The Economist, Scientific American, and Wired Magazine are
examples of suggested sources cited during this initial subject search.
 With this exercise, project types started evolving and subsequently the project
ideation phase expanded. However, the framework was still following the
traditional design process. Over the subsequent years, as students were
defining projects based on contemporary issues, the process naturally evolved
to align with the design thinking philosophies discussed by Rowe (1991) in his
book Design Thinking.
 The next iteration focused on an exercise to stimulate creativity that
integrated random image collection, analytical classification and intuitive
attribution of meaning in order to bridge the identified contemporary issue
with a visualization of a sensory interior experience.
 With the insertion of those two steps, the exploration of contemporary issues
and expansion into design thinking made the length of the studio a prominent
issue. In response, we implemented a pre-studio meeting held eight weeks
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prior to the beginning of the capstone studio in order to introduce project
requirements and orient the students to the initial phase of the process. This
kick-off meeting prepared students in such a way that they were able to enter
capstone studio with more developed ideas; ready to explore and discover.
 After the success of the first kick-off meeting, a second meeting was
implemented with an additional focus on expanding their individual
experience lens by suggesting alternative methods of exploration such as
listening to podcasts, watching documentaries, and observing life in action.
As a result of this incremental evolution, the first layer of the framework was developed,
consisting of five nodes, and can be visualized as such:

Figure 1: First formal iteration of the revised framework

5. Expanding the Framework
This framework illustrates the incremental evolution and refinement of a pedagogical
approach to the design process in combination with key elements from the following
models:





the four key stages of design (Coles & House, 2007, p.148);
traditional interior design process (Pile, 2003, p.136);
original design-thinking theoretical framework (Rowe, 1991); and
IDEO’s design thinking framework.

The amalgamation of the models above generated the multi-layered framework. The first
layer of this living framework is composed of the process sequence itself. However, the
“absorption” node was added following the initial meetings prior to the beginning of the
capstone studio, completing this first layer (absorb, discover, evolve, generate, test). Each
node within every layer of the living framework is reliant on the following pedagogical
pillars:
 Semantic flexibility utilizes interchangeable vocabulary to allow for a variety of
ways to engage students understanding.
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 Visual connectivity drives a process that is visually integrated into context and
conveyed through this context.
 Actionability allows for students to immediately engage in a framework
exercise.
 Natural iteration creates a positive feedback loop allowing for deeper
exploration.
These pillars allow for expansion of the nodes, and adaptation to new topics, challenges,
insights, and programmatic requirements. The nodes within each layer must be
approachable and prescriptive enough to allow students to be self-directed, but adaptable
enough to allow them to unearth the best method of discovery for their project type. Below
is an example of one such expansion:

Figure 2: Sample expansion

This example illustrates how the second layer for the node ‘evolve’ could embody the
pedagogical pillars. Each research communication method (scenarios, persona, in-depth
profiles, and a day in the life) is a potential directive leading students on a path to their
experience blueprint. However, this is not a one-way path leading to a potential dead-end. If
the followed communication method does not provide an actionable result, the student can
return to another research communication method to explore alternate avenues, thus
creating a positive feedback loop.
The third layer (not depicted) is used to guide students through their chosen research
communication method. For example, if creating personas was the desired approach, the
third layer would be the detailed explanation of a persona with multiple options on how to
proceed with the chosen method.
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6. Discussion
As the framework has evolved, positive outcomes have been identified alongside challenges
to pinpoint specific opportunities to shape the next iteration. The following observations
presented are intended as discussion points to guide the continued evolution of the
framework and should be viewed as informal insights rather than formal research results.
When surfacing values, iterations of the framework proved to be successful at meaningfully
connecting more students to contemporary issues and subsequently allowing them to define
more meaningful projects. Supporting outcomes observed include:
 proposed projects showed potential to innovate within existing project
typologies;
 design proposals showed increased sensitivity to social issues;
 the complexity of the student driven programs increased;
 students utilized a more iterative process of developing design solutions; and
 design solutions were more thoroughly developed in relation to the user
experience.
While these outcomes were promising, the changes to the framework revealed many new
challenges. Additionally, each new cohort of students presented their own challenges to
how they approached the framework. In general, many of them expressed or exhibited
difficulty with the following:





successfully sifting through data collected;
uncovering and/or articulating insights that would inform and inspire design;
identifying connections within different types of information collected; and
transitioning from uncovering insights in their research to shaping user
experiences and proposing programs based on those insights.

Additionally, students frequently communicated feeling overwhelmed by the multi-layered,
iterative process and the self-driven nature of it. Their previous studios, while growing in
complexity and a sequentially more independent exploration process were still far more
prescriptive in the information and challenges being presented. While some students
embraced the opportunity to take ownership of these early phases of their capstone
projects, others required far more direction and oversight, especially in starting the process.
Beyond expanding upon the opportunities presented by the outcomes and challenges
outlined above, two major opportunities were identified that are not directly related to the
framework components themselves, but rather the specific nature of the design student.
The first proposes adopting multiple processes for eliciting student feedback in an effort to
best identify legitimate concerns that need to be addressed. While currently most feedback
comes in the form of end-of-quarter evaluations, one-on-one exit/debriefing interviews
along with an anonymous online discussion forum could provide students the opportunity to
express concerns or communicate parts of the process that provided them with either a
challenging or a rewarding experience. Feedback can be documented, assessed and
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appropriately responded to in order to effectively evolve the second and third layers of the
framework each academic year. The second opportunity focuses on different learning styles
as an informative lens with which to view the framework: If feasible, is it valuable to identify
“routes” within the framework based on predominant learning type (i.e. concrete, analytical,
logical etc.)?
The final discussion point relates to the theoretical meta-analysis of the relationship
between design research and breakthrough innovation. After their discussion on
incremental and radical innovation, within the context of human-centered design research,
Norman and Verganti (2012) draw the conclusion that
“…emphasis on iterated observation, ideation, and testing is ideally suited for
incremental innovation and unlikely to lead to radical innovation” (p. 79).

Do the observations to date strengthen this argument or do they suggest possible
adaptations to human-centered design research that may allow it to open up more
innovative opportunities? Are there paths within the framework to provide students a clear
route for intuition driven trial and error while still aligning with the core goals and objectives
of the capstone studio?

7. Conclusion
While the observations outlined above seem promising, the success of the current
framework must be evaluated through well-documented recurrent implementation. The
complexities of a comprehensive design studio present so many variables that it may be
difficult to use year to year results to gauge the methodology’s success and long term
trends. At the same time, the framework is designed to allow more instantaneous
adaptation to resolve unforeseen outliers and variables, hopefully reducing the impact of
some of those issues.
The insights, so far, suggest that students engaged in the framework were more able to
utilize research strategies in their design process and achieve superior outcomes. It is here
that the framework demonstrates its merit and warrants the additional evaluation and
longer documentation period. As expressed by Wolff and Rhee (2009), the role of the studio
in interior design education is evolving and
“We are educating designers who can actually begin to be social entrepreneurs and
not just the providers of a product for somebody else to commercialize. With business
acumen and design thinking skills, they are strategic in that they don’t just come up
with the theme; they are coming up with the system that is going to sustain and
proliferate the theme and actually have an impact on the world.” (p. 13).

In other words, our goal is not to create researchers, nor is our goal to create professionals
who utilize the traditional design process to create a product. Instead, as design educators,
we aim to create something greater: new interior designers who do not merely create more
evolved solutions of current thinking, but who utilize research as a gateway to address the
problems in our world. This new generation of interior designers will use their acquired
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insight and knowledge to generate innovative thinking, which will result in design solutions
that enrich life in the 21st century.
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Abstract: How can we reform curricula, and universities at large, through a
participatory design approach? Two development processes, one from Umeå
Institute of Design in Sweden and the other one from Aalto University in Finland, are
shown to exemplify this. These cases are used to highlight different practices on how
change is designed and executed, what the prerequisites for a successful process are,
what challenges these approaches bring, and how we can develop the practice of
developing universities - thorough a participatory design approach - further.
Keywords: participatory design, university development, education

1. Introduction
In the call for the DRS2016 conference we ask ourselves how design, and design research
can be a creative and active force for rethinking design. At the same time we are asking
ourselves how design, and design research, can be an active player societal change. We will
need new kinds of designers; with new knowledge, skills and attitudes.
Currently universities are largely educating designers in similar ways as they have done in
the past decades (if not almost a century). How can design be a creative force in changing
this? Should we prototype and redesign our curricula? Or should design approaches rather
be applied in restructuring our universities; including their organisation and operations?

2. Changing education
Our current educational models in design originate from the societal structures rooted in the
industrial revolution. The division of labour and industrial manufacturing made it possible to
see design as a separate activity in production and to have specialist designers (Forty 1986,
29). Craft schools were largely founded in the 1800s, and design education was further
developed in the 1900s, with the arrival of modernism, and the new ideals of the Bauhaus.
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Many design schools still base their basic structures around the principles set out at the
Bauhaus in 1919-1933 (and the Hochschule in Ulm 1953-1968) – studio based teaching,
learning through doing, often in workshops, and a practice based research tradition. (Droste
1991, Cantz 2003, Lawson 2005,7) Design teachers have traditionally been practicing
designers who pass on their knowledge, skills and values through a process of
apprenticeship. (Cross 2007, 19).
At the turn of the twenty-first century, the rise of the new, global information society has
changed the relationship between higher education institutions and society (Slaughter &
Rhoades, 2004). The current fundamental socioeconomic changes move us towards a
knowledge era where the construction of and access to information will determine wellbeing (Donald 1999, 36). Both general and specialized knowledge will be needed, and the
skills to acquire and utilize the knowledge on a continuous, lifelong basis. Universities are
claimed to be in the centre of this global revolution (Donald 1999, 36).
It is not only the socioeconomic change of the knowledge era and the political pressure to
educate more people to meet the needs thereof that is transforming the universities today.
There is also a growing concern that the skills and attitudes that young people bring to their
roles as workers and citizens are inadequate, as well as a new level of market-orientation
and competition among higher education institutions (Newman et.al 2004, 1 and Scott,
1997, 46).
The current university system has been facing increasing economic challenges. The huge
expansion of student numbers, particularly in the US and Britain, has been feared to create a
McDonaldisation of higher education where quests for volume and speed override those of
quality (Hayes&Wynward 2002). The management revolution in (especially US) higher
education (Keller 1983), with increasing management practices, control, and financial
models similar to companies; focusing on fund raising and higher tuition fees; has also been
highly criticised.
In this paper, the main cases reside in the Nordic countries, where education policies and
funding are mostly government (rather than market) driven (Rinne&Jauhiainen 1998). Here
the first craft schools were founded in 1844 in Sweden and 1871 in Finland, and have largely
been developed during the 20th century according to Bauhaus-based ideas. (Korvenmaa
2009, Hedin 1994, Huovio 1998, Sotamaa 1999, Rinne&Jauhiainen 1998, Andersson 2009)
The historical development trajectory is very similar to that of other countries, but the
stronger governmental coupling has created some differences, as well.
Firstly, the government provides the most part of the university funding and education is
(mostly) free for students. The student intake is often regulated, and increasing this intake
would not necessarily increase the university funding. Therefore, the explosion in student
numbers and the competition this causes between the universities has been less of an issue
in the Nordic countries than elsewhere, and the discussion has largely been on developing
the quality of education and research rather than the volume of it.
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Secondly, these educations have often had a stronger link to national policies and politics
than to market specific needs. This was seen in the seventies with the strong humanistic
orientation and ideologies of a societal inclusion (Korvenmaa 2009,227, Wickman 1994,
Valtonen 2007) just as well as during the new millennium with newer policies on innovation
and competitiveness.
Despite these differences the process of how to create change in these environments is still
comparable globally. The arrival of new means of communication, like the internet and
social media, changing production and distribution, big data access to information etc. have
only accelerated these requests for change. Many universities have approached
digitalisation by spreading their existing curricula to a broader audience through MOOCs
(Massive Online Open Courses). We have also seen new openings in how universities or
design schools are managed, and the usage of social media within. For example John Maeda
(2011), as President of Rhode Island School of Design 2008-2013, wrote about a new kind of
management, and promoted his ideas of sharing to broader audiences through social media
such as Twitter.

3. Transforming a university is not easy
The most traditional way to change a university is to introduce new knowledge through
disciplinary research (Gibbons 1999, 23). Through research, the stock of specialist knowledge
grows and transforms the content of disciplines; in time this changes the curriculum, and
alters what is regarded as essential.
According to Gibbons, new practices are being introduced and the mode of knowledge
production is changing in significant ways. He calls the traditional model of disciplinary,
specialist research driven approach Mode 1, and claims that it today co-exists with a new
type of knowledge production, which he calls Mode 2. He describes five attributes that
define knowledge production in Mode 2 and differ it from the traditional form of knowledge
production:
1. Knowledge is produced in the context of application, rather than within
specialized areas of academia
2. it is often transdisciplinary
3. knowledge production demands diverse skills and problem-solving teams are
hence often heterogenic and contain organizational diversity
4. the social accountability and reflexivity increases and
5. the quality control of what is academically produced does no longer come from
the metrics of academia alone, but includes a diverse range of intellectual
interests as well as social, political and economic relevance.
Despite the urgent need for this new type of knowledge production Gibbons concludes that
Mode 1 is still the dominant one in todays Universities.
In most cases it is a department (as an organization of a discipline) of a university that is
responsible for determining the curriculum and hence for determining the learning
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objectives of courses and programmes, the kinds of pedagogical and learning strategies
utilized, and the methods of evaluation employed (Donald 1999, 40). Donald shows that
attempts of curriculum reform, which are open to perspectives and methods of other
disciplines, are very rare and in general curriculum is not examined outside of the discipline
(Donald 1999, 41). Explanatory approaches are rare in developing university curricula and
when universities do develop, they develop with a narrow view of specialist knowledge and
research. In addition, most university curricula are never developed on a strategic scale, but
tend to evolve one course at a time. In practice, even the need for new courses is rarely
determined on a logical basis, but come into being for reasons related to department
survival, institutional prestige, etc. (Toohey 2002, 21)
In addition to the academic quest for a change from within, many universities are also facing
developing needs due to external pressures, like the decrease of funding or new
governmental strategies.
The question then becomes if the educational institutions can renew themselves and
respond to the rapidly changing world and the often conflicting requirements of industry
relevance, academic research, artistic qualities, technical understanding, questions of
practice vs. theory - or if the existing institutes will be faced with entirely new competition
and die as obsolete? And how can we use design to achieve this change?

4. Designing change
In addition to the studio-based teaching of the Bauhaus, design teaching has been
influenced by the theories of the Reflective Practitioner (Schön 1983). Designers approach a
practical problem, prototype it, reflect over what they are doing in action, and then learn
and make conclusions based on their reflections rather than any pre-defined theoretical
base of knowledge. Schön (1987) also talks about educating the reflective practitioner and
shows an experiment where reflective practicum is the first step toward remaking a larger
curriculum (1987, 343). He says that the base of faculty participation can be broadened (and
earlier also talks about student involvement) and that the development of a reflective
practicum can join forms with new forms of research on practice, and education for it, to
take on momentum – even a contagion – of its own.
Cross (2007, 22-29) identifies designerly ways of knowing, distinct from the more usuallyrecognized scientific and scholarly ways of knowing; designers tackle “ill-defined” problems,
their problem-solving is solution-focused, their mode of thinking is constructive, they
translate abstract requirements into concrete objects and they use codes to both “read” and
“write” in object languages. Nelson and Stolterman (2003, 291) also remind us that
designers need to be educated with the understanding that they are expected to produce
unexpected outcomes, a quite different approach to most other disciplines were students
are taught to produce expected outcomes based on the data available to them.
Today many conventional divisions between design practices are breaking down and
designers confront problems they are unable to grasp or solve. Already in 2002 Victor

528

Designing Universities of the Future

Margolin (2002, 31) said that we could consider this a crisis but also a healthy opportunity to
look beyond the existing boundaries of the distinct professional practices. He continues that
there is today an emerging interest among some design educators in generating new
academic programs that cut across departments of engineering, industrial design, and
marketing, for example, or in setting up projects where students from different departments
can work together. Tim Brown(2009, 222) promotes Design Thinking and claims that
designers have learned some powerful methods for arriving at innovative solutions. He asks
how we might use those methods not just to educate the next generation of designers but
to think about how education as such might be reinvented to unlock the vast reservoir of
human creative potential?
So clearly, our own professional practice and design research academics are looking for new
answers within the educational field. The question then becomes how we could design a
future university? And on what level do we challenge the existing activities; curricula,
organisation and operations, approach or concept?
If we develop design education through a designed process, then we apply the very basic
standpoint of Participatory Design – that those affected by a design should have a say in the
design process. Bjögvinsson et al (2012) develop the concept of participatory design into
infrastructuring, where infrastructuring entangles and intertwines activities at project time
(e.g. selection, design, development, deployment and enactment) with everyday
professional activities at use time (e.g. mediation, interpretation and articulation), as well as
with further design in use (e.g. adaption, appropriation, tailoring, re-design and
maintenance). They position this approach of design to be less about the new or about
innovative products, but rather as a practice committed to the work of envisioning emerging
landscapes of design through which social and material transformations take place,
landscapes shaped by the opening up of questions and possibilities.
Katja Soini (2015) has in her recent doctoral dissertation explored how design can be used to
facilitate change. She positions collaborative design as a design approach which aims at
building a bridge between users and organisations to collectively create futures that would
resonate with people’s everyday and bring value for people, organisations and society alike.
(Soini 2015, 11). Many of her practical examples come from the complex infrastructures of
housing modernisation, and show how user-centred design has helped in imagining beyond
the existing realm, provoked critical debates and encouraged radical reinitiating of the repair
construction industry. In the next sections we will look at how universities, which are just as
challenging as social constructs and infrastructures as the construction industry, can be
approached with designerly means.

5. Prototyping a university
In order to exemplify this process two development cases will be shown in more detail, one
in Sweden at Umeå Institute of Design (UID) and the other in Finland at Aalto University
(Aalto), and these will be related to similar projects elsewhere in the world. For the two

529

Anna Valtonen

Nordic cases published material, anthologies on the schools’ history (Andersson 2010,
Huovio 1988, Sotamaa 1999), the universities own websites, and annual reports have been
used. In addition, student and faculty essays on curricula development (3 years with
approximately 100 essays each year) from the “Prototyping the Future” exercise have been
used for the case of UID. These essays have been connoted and further analysed based on
loose theme headings. In the case of Aalto, we have also had access to a large set of
unpublished archive material, such as meeting minutes, reports, strategies and project
leaflets.

5.1 Prototyping curricula together with students and faculty
In prototyping new solutions for curricula there has been several solutions lately. At Umeå
Institute of Design (UID) in Sweden, a large prototyping exercise called Prototyping the
Future (PtF) was conducted during the years 2011, 2012 and 2013. The idea was to define
what future curricula needs might be, and prototype them, in order to make further
decisions based on the prototypes.

Figure 1: The initial timetable for the Prototyping the Future exercise in 2011

Following participatory design ideals the development process started late in 2009 and in
2010 staff and students developed a concept of a test course period. Here all students,
faculty, and staff, would be taken out of their normal chores to participate in one-weekworkshops in completely new subjects, tutored by invited international top level experts. In
short, the idea was to test the new curricula topics with the highest possible quality, and
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then analyse the results together and make decisions about future education based on this
knowledge.

Figure 2: Students and staff developing the first PtF courses

The aim was a designerly way of approaching university development: to look at things from
a new perspective, be creative, reflect on action and aim to understand the needs of the
users, in this case the students, and try to predict the professional lives they might have
ahead of them for the next fifty years.
The first year the project was rolled out 20 one-week courses were arranged, and in the 103
feedback essays from the week’s experience many members of faculty and students
commented on the actual substance of the course prototypes. Often this input was related
to the respondents own future wishes:
“For my degree project I will be designing a vehicle, which can harvest energy from the
exterior environment through a combination of smart materials. Therefore this course
[on smart materials] could not have come at a better time for me, as it gave me the
opportunities to understand, interact and learn about the materials I intend to use, in
person. I had the opportunity to learn about Piezoelectric materials, Shape-memory
Alloys, Shape-memory Polymers, Smart Gels and Magnetostrictive Materials.”
“Many see design as a visual artistic profession about shapes. But it is an artistic view
of multidisciplinary approach to problem solving process. These problems are largely
from the industry or marketing areas. But these are always connected to the overall
big picture, which is human & politics. So this workshop [on Agonistic Democracy,
Design and the Environment] gave me basic outlines of how I can use my profession on
solving problems of society and earth.”

In addition, however, many of the respondents looked at other than substance matters. A
transdisciplinary approach, large real life challenges, learning-by-doing, and pushing the
boundaries of the field of design in general were cherished:
“There was so much I learnt that week, skill wise, group dynamics, and about myself.
Working together over the program boundaries is something that I think should be
more encouraged”

Quite a few also reflected on the design process – of developing curricula through
prototype-courses.
“Create a common shared experience and knowledge through action and practice it is
probably the biggest lesson I learned during this week. And it’s very powerful. Making
things, do something, even if almost irrelevant for the final result, can create a shared
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knowledge in the team that can boost the design process making the team members
aware of the goals and save a lot of time that would be probably spent in talking and
discussing to find agreements or make hypothesis. A sort of team reflection-afteraction that seems to work pretty well […]”

A broad model like the Prototyping the Future –program has at least two challenges. Firstly,
massive exercises like the PtF require huge efforts from many in the faculty, arranging not
only the new courses, with all the logistics they involve, but also the structures in the
existing curricula which make it possible to try such experiments. To try this kind of model
also needs a very strong feel of collegiality within a school, and a shared wish to develop the
curricula. The UID is a fairly small school with a very committed faculty and a culture of
developing activities, which made an exercise like the PtF possible. Secondly, the effects of
such an effort are sometimes intangible and difficult to measure. Much of the learning of the
PtF was distilled to incremental change, which happened within the existing programs and
their curricula. Only one entirely new program, Design Connections, was ever founded based
on the immediate learning from the PtF.
Despite these challenges the PtF was still a very positive exercise. The fact that everyone was
included in the development improved the overall commitment of students and faculty and
also lifted many practical challenges within the existing model, which were then possible to
approach together. The concrete prototypes of the potential new areas made strategic
discussions more to-the-point, and a lot more efficient. They were also very good in quickly
ruling out what was not wanted in future curricula. The PtF also brought many new ways of
working, which were found during the week-long courses.
Due to the challenge of implementation, many design universities have done this
prototyping by initiating one entirely new program. Insights from this program have then
been used to inspire other curricula development. Jamer Hunt (2012,6), the founding
director (2009-2015) of the graduate programme in Transplicinary Design at Parsons the
New School for Design, says that “when designers are no longer shaping objects, buildings
and letterforms but processes of innovation and change, the rules of the game and the
terms of engagement must evolve as well. These transformations are forcing designers to
reconsider the boundaries of their own design practices. Traditionally, design professionals
have been educated for, and have operated from within, disciplines. […] The shifting
contexts of design practices are now causing these certitudes to fracture and fragment.
More frequently now, designers find themselves engaging with entities that range from
government entities to food systems and public health organizations”.
Just as in prototyping a product or a service the design curricula prototypes help in
exemplifying what the curricula change would be about, and in a participatory design way
give the users an opportunity to reflect in action and a shared starting point to discuss these
possibilities further. The challenges with this approach are the same as with other
prototypes; even the greatest of prototypes does not on its own ensure that the final
outcome is great. A lot of development is needed after the initial idea has been verified,
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including commitment and resources from the university and its faculty, before the insights
have been structurally integrated into the larger picture.

5.2 Forming a new university – and then encouraging people to prototype
Finland, a small country in a big global societal shift, was in the 2000s facing national
challenges of declining industries, aging population and global competition. New solutions
were needed. Yrjö Sotamaa, then heading the University of Art and Design Helsinki,
presented an idea in his opening speech for the academic year 2005 – the innovation
university. The government cherished the idea of an innovation university, and a more
concrete plan for the establishment of a new university was presented in February 2007, in
the memorandum of the working group led by Secretary of State Raimo Sailas. The
preparations for the university began later the same spring, when Prime Minister Matti
Vanhanen included the new university into the Finnish government programme. The idea
was to create a new innovative university merging science and technology, design and art,
and business and economics.
The objective of the Finnish Government was to develop an educational and research
agenda that could respond to the challenges of globalisation, changes in the industrial
structure and working life in Finland. The goal was to advance the welfare and
competitiveness of the Finnish nation as well as to support and nourish culture, creativity
and education. A central part of this reform was a new law, the new Universities Act
(1.1.2010), which separated universities from the state and made them legal entities under
public law or foundations under private law.
After the initial decision to form a new university altogether 500 members of the universities
that were to form Aalto University were involved in the preparations. Ideas were shown and
discussed, processes planned, and different development possibilities were designed and
scrutinized in transdisciplinary working groups. Many of the specific issues also involved an
even larger part of the community. For example, a total of 1 600 suggestions were received
for the name of the new university in spring 2008.
Aalto University was formally created in 2010 through a full merger of three universities: the
former Helsinki University of Technology, the Helsinki School of Economics and the
University of Art and Design Helsinki. A large endowment fund (today worth over 1bn
euros) was created through private and public donations, and the government annual
funding was initially increased.
The creation of an entirely new university allowed for new bylaws, structures and
approaches. A new tenure track career system was introduced in 2010, and by 2014 more
than half of the approximately 400 professors were new recruits to this track. This made it
possible to attract new talent, thoughts and ideas, as well as increase the level of
internationalism. The initial Aalto strategy in 2010 set out to achieve higher quality,
multidisciplinarity and internationalisation. In 2014, the University has four competence
areas and three multidisciplinary themes that link them.
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Figure 3: The competence areas and multidisciplinary themes of Aalto University in 2014
(Aalto University Annual Report 2014, 16)
Transdisciplinarity and student or faculty-based experiments have been encouraged during
the whole period of the existence of Aalto. The very first year a call (with additional funding)
for transdisciplinary research resulted in research initiatives like AivoAalto, combining brain
researchers with the film department. Quite a few initiatives have also been generated by
the students themselves, such as many of the entrepreneurial activities, like the Aalto
Startup Sauna or the start-up event Slush, which in 2015 has grown to a mass-event bringing
together 15000 attendees, with more than 1700 startup companies and 800 investors.
All the different parts of education that can be prototyped; the curricula, the structures, the
managerial models etc. clearly illustrate that the situation is more complex than what first
meets the eye. Donald A. Norman suggests (2011, 35) that one successful way to address
this complexity is through a conceptual model. This conceptual, or mental, model as he also
calls it, helps us in transforming complex physical reality into workable, understandable,
mental concepts. Many of these initial projects or prototypes at Aalto have worked as such
conceptual models – exemplifying what education and research collaboration could be in
the future.
Although a designerly approach has been used to transform the university as a whole, many
of the transdisciplinary activities also include design as a subject. New educational programs
with a strong design component have been formed, such as joined master programmes in
Creative Sustainability and International Design Business Management (see
http://acs.aalto.fi and http://idbm.aalto.fi). Research groups, programs and summer schools
have been formed in areas such as ChemArts, where chemists and textile and fashion
designers are working together for a design driven world of cellulose (see
http://chemarts.aalto.fi). Collaborative platforms have been developed, and the Design
Factory concept (http://aaltodesignfactory.fi), bringing people together for experimentation,
prototyping and interaction, has spread to ten universities around the globe.
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Transdisciplinary labs include areas such as Biofilia, combining biology and art
(http://biofilia.aalto.fi). At the same time research within the design field itself has grown
and deepened, and currently the design department hosts seven research groups
(http://design.aalto.fi/en/research). Design is seen as increasingly important within many of
the fields in Aalto.
To see the societal impact of such large university changes will take time, and the Aalto
University is still a fairly recent experiment. What we can see despite the short timeframe, is
that the big bang of forming a new university was followed by a lot of bottom up activity;
groups, labs, and collaboration spaces; that would be very unlikely to have occurred without
the change the merger created and the participatory approach that was encouraged. The
new university, with its new initial funding, also made it possible to achieve a large intake of
new talent with new ideas.
The Aalto University set off with an innovation agenda, tied to the Finnish innovation policy,
but other universities have been developing with different agendas. Arizona state university
reconstituted its curriculum, organisation and operations through a deliberate design
process (Crow 2015). Their target was a broad socioeconomic inclusiveness in their student
intake, discovery and knowledge production as well as maximisation of their societal impact.

5.3. Innovating entirely new educational solutions
Examples of reforming curricula within universities, and mergers of existing universities,
naturally poses the question whether these changes will be enough or if entirely new forms
of education should be created, just as Bauhaus in its time.
We have seen new openings in some design fields. In interaction design the Interaction
Design Institute Ivrea in 2001-2005 and the following Copenhagen Institute of Interaction
Design was founded in 2006. These, however, have so far been rather small and targeted
towards one specific field of design. Outside design more radical experiments are occurring,
like the Minerva Schools of KGI, an experimental university in San Francisco, with promotes
a hybrid on-line learning model without a traditional physical university.
These projects often face challenges in resourcing and institutionalisation, and sometimes
have difficulties in creating processes and structures that last beyond the initial influential
people. Just as the Bauhaus did, the impact of these entirely new players is not only through
the education and research they produce, but also in how they influence the existing schools
and universities around them.

6. Looking forward
Education and design is under pressure to change, and different strategies have been used
to achieve this change. Going back to Gibbons Mode 2 knowledge production, we can see
that within design education many of his five attributes are currently forming. To produce
knowledge in the context of application, be it a single use-case or a larger, wicked problem,
has been the prevailing mode in design for some time (see Heskett 1981, Buchannan 1995).
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Now, however, the specialist areas within design are being opened up and borders between
practices become blurred. Transdisciplinarity and diversity in groups is appreciated and the
social accountability and reflexivity has increased, as well as a larger social, political and
economic relevance.
Through the examples we have seen that a participatory design approach has been useful in
developing universities and design curricula. The shared experiences have made the
development possible, and the broader participation has increased the commitment to the
change beyond the initial decision makers. This approach, involving faculty, staff and
students on a large scale, might also relate to the fact that these examples where conducted
in the Nordics, where a very flat organisation and low hierarchies are the norm. The active
involvement of the students; in developing new ideas, in creating new ways of learning and
doing, and in creating themselves an education that will be adaptable for future changes,
also helped in looking forward rather than backward.
Interestingly, many of the more radical ideas also helped in improving the existing activities
incrementally. The new concepts highlighted challenges in areas such as joint time-tables,
processes and practices. In developing the new much of the old was also improved.
However, the examples also showed that great design methods and compelling prototypes
of future possibilities alone are not enough in achieving change. Change needs people who
want to achieve change, and who are passionate about developing their field further. This
can give great results, but can also be exhausting for the faculty. It is a lot easier (and more
confortable) to just keep doing what you do than to develop new approaches. In both cases
there were also challenges in moving from isolated prototyped examples to changing the
culture and content on a larger scale – in making the new approaches the norm rather than
exceptions. A fair amount of additional resourcing and political willpower was also needed in
making this happen.
As these prototypes of new educational approaches are now appearing in the design
community around the world, the broader challenge is the same as with design research in
general; how do we ensure that the new knowledge and insight gained through these
prototypes are cumulated to a larger body of knowledge and shared within our academic
realm? Examples in many countries have involved countless hours of hard work – as design
researchers we need to build on this knowledge and develop our fields further. Can we
change culture and content on a large scale and cherish new approaches rather than view
them as interesting exceptions?
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Abstract: The transition towards societal level sustainability requires thinking and
acting anew. Traditional design pedagogy poorly equips designers to integrate longrange strategic thinking with current human-centered design methods. In this paper,
we describe a three-course sequence: Dexign Futures Seminar (DFS), Introduction to
Dexign the Future (iDTF), and Dexign the Future (DTF). The term dexign indicates an
experimental type of design that integrates Futures Thinking with Design Thinking.
Students learn to engage strategic long time horizon scenarios from a generative
design perspective. DFS, online modules, teaches students to critique and
deconstruct existing futures scenarios. iDTF situates students to explore futures
based themes and apply design methods and research techniques. DTF takes
students into a semester-long project designing for 2050. In this paper, we describe
lessons learned that lead to a pedagogy for supporting novices as they develop skills
and methods for long time horizon futures design.
Keywords: design scenarios; long-horizons; dexign futures; design pedagogy

1. Introduction
The world is changing rapidly. Corporations, governmental organizations, and civil
associations face accelerating change in uncertain times. For designers trained to shape
futures defined by uncertainty and change, these exponential times represent
unprecedented creative opportunities for innovation. Innovation needs to be aligned
strategically with the forces that drive change in the future (e.g., social, economic, political,
environmental, technological). Designers need to adapt and adopt new methods and tools.
The forces are complex and dynamic. There is no single method to meaningfully articulate
complex and dynamically changing design spaces. We use an eclectic approach that relies
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on composite representations – finding the best available paradigms or set of assumptions
for design problems, rather than a single paradigm to apply to everything.

2. Dexign Futures
The design research project described in this paper has the following problem, purpose and
objectives:
Research Problem The field of futures studies grew out of and is dominated by
epistemologies of economics, politics, technology, social science and military/defense.
Largely missing from the field is the voice of design, even as more designers engage in design
for social impact, which, for authoritative practice would seem to call for literacy in future
foresight strategies for long time horizons.
Purpose The Dexign the Future project is an exploration in how best to introduce and induct
design students into the field of future foresight strategy.
Objective The three-course sequence represents three iterations/versions intended to
achieve several goals including: (a) Provide foundation in the theory, history, and current
state of the field of future foresight strategic planning; (b) Guide students toward
professional-level literacy in the application of futures thinking, methods, techniques and
tools to “wicked” design challenges; (c) Establish a hybrid practice of future scenario
authoring that integrates futures thinking with design thinking; (d) Create curricula, syllabi,
teaching materials, and pedagogy to deliver these objectives; and (e) discover how best to
leverage online and blended models to optimize course delivery and student mastery.
In this paper, we expand on the connections between practice and pedagogy, extending on
our previous work (Scupelli & Wasserman, 2014; Wasserman, Scupelli, & Brooks, 2015a;
Wasserman, Scupelli, & Brooks 2015b). First, we provide context through an overview of
design futures traditions. Second, we expand on pedagogical challenges our students
experienced with futures thinking in the Dexign the Future course (Scupelli & Wasserman
2014) and Introduction to Dexign the Future (Wasserman, Scupelli, & Brooks 2015a). Third,
we describe our ongoing efforts to improve students’ efficacy in developing futures design
expertise Dexign Futures Seminar.

3. Design Futures Traditions
To help contextualize and distinguish our efforts, below we describe the design futures
traditions in sections: (a) critical design, design fiction, persona-based user scenarios); (b)
future studies (i.e., alternative worlds scenarios, normative scenarios); (c) futures thinking x
design thinking = futures dexign; and (d) design futures programs worldwide.

3.1 Critical Design, Design Fiction, and Persona-Based User Scenarios
Here, we link the intersections of the Dexign Futures courses with the traditions of Critical
Design, Design Fiction, and Persona Based User Scenarios.
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Critical Design, usually credited to Anthony Dunn (1999) and Fiona Raby (2001), is an
adaptation of Post-Modern critical theory, applying social, moral, political, economic, and
environmental arguments to challenge the epistemic norms of design inherited for the most
part from canonical Modernism.
In the Dexign Futures courses described in this paper, we encourage students to challenge
the ground of authority of delivered belief structures as we guide them through critique of
past and present predictions/forecasts of futures.
Design Fiction, often treated as a subset of Critical Design and usually credited to Bruce
Sterling (2005), is defined as (a) the use of narrative scenarios to envision speculative
designed artifacts (i.e., products, services, environments, systems) in a future setting or
(b) the use of designed artifacts to envision speculative futures. Often cited as an example of
Design Fiction is the gestural interface in the film Minority Report (Spielberg, 2002).
The future scenarios we use in our Dexign the Future courses employ both variants of Design
Fiction. Unlike much Design Fiction, however, our courses are grounded in ethnographic
study of target populations in specific geographic loci as well as scans of weak signals/early
signs of drivers of change. We also employ foresight frameworks from Futures Studies such
as Alternative Worlds and Normative Scenarios.
Persona Based User Scenarios (PBUS), widely familiar to practitioners of Human-Centered
Design, place characters (Personas) in hypothetical situations and portray their interaction
with products, services, experiences, environments or systems. Often used to explicate
proposed design situations, user scenarios are most valuable when applied generatively to
explore user needs, uncover design opportunities, and define appropriate design
requirements. The earliest use of PBUS, in the form familiar today, is described by
Wasserman in Xerox Strategy for Industrial Design and Operability, 1983 and Unisys
Corporate Design Strategy, 1987. Interaction designers may be more familiar with user
personas described in “About face: The essentials of user interface design” by Alan Cooper
(1995).
In the Dexign Futures courses described in this paper, students use PBUS as their main tool
to speculate on, explore, and demonstrate design propositions in the contexts of Alternative
Worlds and Normative Futures.

3.2 Future Studies
Ideas about the future most familiar to the general public are the inventions of imaginative
literature and media. Behind the scenes however, there exists a professional field of some
technical rigor called Futures Studies, which includes futurism, future foresight, and strategic
scenario planning. The discipline’s roots can be traced to military war-gaming well back into
the 18th Century. In the modern era the formal work of “futurists” originated in 1948 with
the creation of the RAND (Research ANd Development) Corporation by the U.S. Air Force to
explore the future of intercontinental warfare and its technical, economic, and diplomatic
policy implications. In 1961 Herman Kahn, a RAND futurist and pioneer in systems theory,
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military strategy, and scenario planning moved to form the Hudson Institute to develop
alternative strategies for averting and conducting nuclear warfare.
In the 1960s, major corporations, most notably Shell Corp. and General Electric Co., began
hiring futurists to develop long-range strategic planning scenarios. In 1967, Ian Wilson was
leading G.E.’s future’s group (Wilson & Ralston, 2006). Wilson gave Wasserman, who was
working on future product strategy as a design consultant to G.E., this concise one-sentence
explanation of strategic foresight:
If you try to predict the future, you will be wrong. What you can do is work to
understand the forces likely to drive change in the future and then align your
strategies with those forces. This is what we call strategic foresight. (Ian Wilson, 1967,
personal observation in conversation with Arnold Wasserman.)

Practitioners in the field of Futures Studies develop strategic foresight using Futures
Thinking, applying a wide range of methods drawn from many academic disciplines and only
recently has the design profession begun to engage with the futures field and connect
Futures Thinking to Design Thinking.
A key activity of futures design is the act of developing futures scenarios. Here we describe
two main types of future scenarios: Alternative Worlds Scenarios and Normative Scenarios.
A LTERNATIVE W ORLDS S CENARIOS
Using a general scenario framework with a cross-matrix of two critical uncertainties (Figure
1), we can generate four very different futures scenarios – expected, possible, feared, and
preferred. Perhaps the most famous example of strategic future foresight using the
Alternative Worlds framework is the Mont Fleur Scenarios (Figure 2), which cross-matrixed
the uncertainties of Governance with the risks of Policies (Kahane, 2012).
The Montfleur Scenarios1 were led by Adam Kahane of the Generon group in 1991-92 to
help describe a path forward to end apartheid after the release of Nelson Mandela from
prison in 1990. A diverse group of 22 prominent South African politicians, activists,
academics, and businessmen, from across the ideological spectrum met in a series of threeday workshops at the Mont Fleur conference center outside Cape Town. They agreed on
four scenarios that they believed to be plausible and relevant:
 Icarus, in which transition is rapid but unsustainable
 Ostrich, stuck in the past, in which a negotiated settlement to the crisis in
South Africa is not achieved
 Lame Duck, in which a settlement is achieved but the transition is slow and
indecisive
 Flight of the Flamingos, in which the government’s policies are sustainable and
the country takes a path of inclusive growth and democracy

1 An excellent summary of the project is available at:

http://www.generonconsulting.com/publications/papers/pdfs/Mont%20Fleur.pdf
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Figure 2. The Mont Fleur Scenarios based on
two critical dimensions: governance (non-representative,
representative) and policies (decisive, indecisive).

Figure 1. General Framework for generating
four alternative world scenarios based on
two critical uncertainties.

Making the alternative pathways visible, tangible, and comparable had a great influence on
the participants understanding of the possible consequences of their difficult choices. They
finally agreed on the Flight of the Flamingos – inclusive democracy and sustainable growth –
as the goal state they must crucially work toward (Kahane, 2012).
N ORMATIVE S CENARIOS
Using the Normative Scenario framework, futurists describe a desired future in terms of long
horizon vision goals, and then back-cast to define decade-by-decade benchmark milestones
required to achieve those goals.
Arguably one of the most important normative scenarios in operation today is “The Vision
2050 Roadmap” created in 2009 by the World Business Council for Sustainable Development
(WBCSD). For this endeavor, in 1992, 200 of the largest global companies came together
with a common goal to explore how business might transition towards sustainable
development.
WBCSD created a detailed map of the strategic milestones that must be met to achieve
sustainability by 2050, illustrating what has to happen decade-by-decade and identifying
risks to progress. The map begins with current state starting points identifying ten key forces
that will drive change, and ends with measures of success in 2050. The critical drivers of
change: 1) energy and power; 2) buildings; 3) mobility; 4) materials; 5) global economy,
finance, and business models; 6) governance; 7) people, values, behaviours, and
development; 8) agriculture; 9) forest; 10) ecosystems & biodiversity. Details articulate
starting points (e.g., energy efficiency regulations) and milestones of what needs to happen
each decade. In the map, three-hundred and fifty milestones are described. Forty of the
milestones are necessary within a tight time frame for the world to accomplish the WBCSD
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sustainable vision by the year 2050. The measures of success for each critical driver are
indicated.1

3.3 Futures Thinking x Design Thinking = Futures Dexign
Today, future scenario planning is conducted at levels of central, regional, and local
government around the world; by most International 500 corporations; and by myriad
international organizations, foundations, and civic organizations, often in collaboration with
think tanks like RAND, Hudson Institute, Global Business Network, Insititute for the Future,
The Arlington Institute, Collective Invention, and so forth.
However rich and widespread the practice, both clients and practitioners share a frustration
that the adoption and operationalization of scenario outputs is far less than optimal. The
main problem seems to be that scenarios have long time horizons (10, 20, 30+ years).
Organizations, by contrast, operate within short time horizons. The result is the “I get the
Vision Goals for 2050, but what do I do Monday Morning” problem.
Future planning strategy inhabits a different register, level of abstraction, and granularity
than day-to-day or year-to-year organizational operations. This is where Design Thinking
brings real help to bridge the gap. Unlike standard foresight scanning, modes of design
research, such as ethnographic observation and co-design uncover latent and emergent
“Weak Signals” and “Early Signs” at a more granular level than standard foresight scanning.
Future Foresight employs continual wide-net scanning, Delphi networks and, increasingly,
Big Data analytics. By contrast Design Thinking generates artifacts, immersing the user in
concrete experiences, visualizations and mockups, entailing tangible interactions with a
succession of operational simulations. It is our experience that high-level future scenario
strategies can be understood, adopted, and embedded more effectively when brought down
to ground level and represented as persona-based user scenarios in simulated operational
settings.
The persona-based design scenario, common in design practice, benefits from exposure to
the Weak Signal/Early Sign tracking methods of futures as well as the overall foresight model
of defining long range vision goals and back-casting to what has to happen decade by decade
to reify those goals.
From the description of Futures Thinking thus far, we argued that – if you multiply Futures
Thinking by Design Thinking you get a powerful toolkit for dexigning the future. Next, we
discuss design futures worldwide to provide a global context for our work. Then we describe
the pedagogy for our Dexign Futures courses.

3.4. Design Futures Programs Worldwide
In this section, first, we describe other university design futures programs with respect to
the various design futures traditions; second, list known critiques of Design Futures, Critical

1

http://www.wbcsd.org/vision2050.aspx
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Design, and Speculative Design; and third, describe how the Dexign the Future courses
described in this paper address these critiques.
 The work of Fiona Raby and Anthony Dunne in the realm of critical design and
design fiction was often associated with the Design Interactions program at
Royal College of Art. Designers were trained to ask “what if” questions about
desirable and undesirable futures to engender public discussion (Dunne &
Raby, 2013). Starting in 2016, Raby and Dunne moved to the New School Parsons School of Design in New York City. (De Zeen Magazine, 2016).
 Design Futures and Metadesign Masters programme at Goldsmiths College in
the University of London was launched in 1995. It encourages designers to
explore business ethics and the role of the natural environment while
dreaming of new and exciting futures.1
 The Queensland College of Art in Griffith University in Brisbane, Australia
offers undergraduate and masters-level programs based on a “Design Futures
philosophy recognises that many of the social and environmental catastrophes
of the contemporary world have been caused by design, and that we need to
better educate designers”2
 In 2009, the Ontario College of Art and Design University (OCAD U) launched
the Master in Design Strategic Foresight and Innovation (MDes) to create a
“new kind of designer: A strategist who sees the world from a human
perspective and re-thinks what is possible; An innovator who can imagine, plan
and develop a better world.”3
 California College of the Arts created a two-year MBA in Strategic Foresight
program. Students “learn to view uncertainty through multiple lenses and
develop effective strategic techniques applicable to companies, governments,
and NGOs.”4
 RMIT offers a new online MA in Design Futures.5 “The Master of Design
Futures is an accelerated post-professional program for experienced designers
wanting to apply their skills to strategic and leadership roles.”
 UC San Diego launched a new undergraduate offering in 2016. “Speculative
Design is a 21st century mix of art, science, and emerging technology focused
on aesthetic, entrepreneurial and activist intervention.”6
The growing number of offerings of Design Futures degrees is a testament to global
enthusiasm but there are also critiques for Design Futures, Critical Design, Design Fiction,
and Speculative Design. For example, futurist Jamais Cascio describes three types of flaws
1

http://www.gold.ac.uk/pg/ma-design-futures-metadesign/
http://designfutures.com.au/
3 http://www.ocadu.ca/
4 https://www.cca.edu/academics/graduate/foresight-mba
5 http://www.rmit.edu.au/study-with-us/levels-of-study/postgraduate-study/masters-bycoursework/mc245/#pageId=overview
6 http://visarts.ucsd.edu/news/new-visual-arts-undergraduate-major-speculative-design
2
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with futures scenarios (2012): The first flaw is focusing on partial aspects of a scenario in
three ways: (a) focus only on technological advances and missing how people live; (b)
assume everything works and missing the failures and the unintended uses; and (c) focus
only on the dominant class missing the broader impact on all of society. The second flaw
involves ignoring human nature in futures scenarios. The third flaw, entails lacking respect
for the intelligence of the audience (e.g., make your case and trust your audience to choose
the better scenario; provide equally seductive and terrifying scenarios that prepare for
success and failure).
A second critique has to do with the grounding of critical design and impact of speculative
design. Bardzell and Bardzell (2013) comment that Raby and Dunne’s focus on transgression,
defamiliarization and estrangement in “Critical Design” is too narrow a view of critique. In
“Speculative Design and Food Cultures” DiSalvo (2012) asks if speculative design can be
more than superficial spectacle and wonders how it might instigate more productive public
debates.
A third critique of Design Futures regards public engagement, type of authorship, and extent
of public participation. How engaged or unengaged are audiences with futures scenarios? Is
the public merely responding to pre-made design futures or are they involved in the cocreation of design futures?
The Dexign Futures courses described in this paper were developed to help students align
their design work strategically with long time horizons necessary to explore a transition
design framing for planetary-scale societal-level sustainability (Scupelli, 2016). The three
courses described can be taken as elective courses to enhance the learning opportunities for
undergraduate and graduate students at the School of Design at Carnegie Mellon University.
We begin to address the Design Futures critiques mentioned previously in the Dexign
Futures courses by: (a) incorporating Cascio’s critiques into the coursework, (b) focusing on
daily life sustainable futures rather than provocative speculative futures, and (c) requiring
students to ground their futures scenarios with user-centered design interviews and field
observations.

4. Dexign Futures Courses
Here we describe three courses designed to help novices learn how to integrate “design
thinking” with “futures thinking”: a) DEXIGN FUTURES SEMINAR provides students with:
initial exposure to concepts, opportunities to analyze and deconstruct existing futures
scenarios, practice constructing scenarios. b) INTRODUCTION TO DEXIGN THE FUTURE helps
students explore a variety of futures-based themes; develop proficiency with new design
methods and research techniques. c) DEXIGN THE FUTURE is a semester-long project course
where students immerse in real-world context such as Pittsburgh in 2050.
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4.1 DEXIGN THE FUTURE
The purpose of the DEXIGN THE FUTURE (DTF) course was to explore an integration of
“futures thinking” with “design thinking.” As described in some depth above, futures
thinking involves the use of models and methods for inquiry into what futures might be.
Design thinking is about the purposive means – methods, techniques, and tools – for
planning and actualizing preferred futures. We call this synthesis “Futures Dexign”.
This student team-based semester-long project course involved: (a) Context: societal-level
sustainability in metropolitan contexts. The intensive urbanization of life on earth is arguably
the crucial design problem of our era. According to the 2014 United Nations report “World
Population Prospects”: by 2050, 66% of the world’s population will live in cities; in North
America the urban population is already 82%. (b) Loci: Pittsburgh, Pennsylvania, USA served
as a real-world metropolitan region for students to pursue four goals. (c) Goals: Explore the
imperatives, opportunities, risks, and uncertainties of urban life on a long horizon (2050).
Envision goals for preferred “normative” futures. Back-cast to define decade-by-decade
milestones along pathways to achieve the envisioned goals. Create a desired world of
health, equity, justice, creative fulfillment, and economic sustainability for all.
Three teams were formed and each selected a Pittsburgh neighborhood for their field
research to identify present day “Early Signals” of forces likely to drive change toward (or
inhibit) their 2050 vision goals.
Student teams each chose different focus topics for their 2050 scenarios. Team
“Opportunity”: made economic opportunity available for people across socio-economic
classes. Team “Share/Quality of Life”: explored a future where the sharing economy
improves the quality of life for all. Team “Learning”: sketched the future of learning as a
ubiquitous activity. All course materials and student projects are available online here
http://dexignthefuture.com/student-projects/.
Third year undergraduate students and graduate students enrolled in the DTF course; all
students were invited to anonymously evaluate their learning experiences. In the FacultyCourse Evaluation (Carnegie Mellon University, 2015), students rated the quality of the
course 4.6 out of 5. Response rate for the course was 55%, the College of Fine Arts average
response rate for the fall 2013 semester was 51%. For a summary of student comments in
faculty course evaluations, see Wasserman, Scupelli, & Brooks (2015b).
In a post-course debrief, students and faculty agreed that the DTF course was very
challenging due to the steep learning curve (Scupelli & Wasserman, 2014). The steep
learning curve had much to do with expert and novice approaches to engaging with complex
problems. Below we list three big challenges students faced:


First, students struggled to interpret and articulate early signs in the present as
future signals for 2050. For example, when the students visited one of the
University’s Robotics Labs to get exposure to concrete examples of design for social
change projects, students would respond to the various projects by saying things like,
“That’s cool” or “I like that.” They were not asking questions that related back to DTF
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course concepts (e.g., forces of change that influenced the project goals, milestones
planned for and unexpected consequences, frameworks/methods for design used).
Essentially, students were unable to connect the exemplars (e.g., an intervention
aimed at improving gender bias in STEM fields) to forces of change that they could
identify and leverage as early signs of forces influencing their futures design class
projects.


Second, students did not robustly use the various futures design frameworks when
exploring the long-term horizon goals. For example, students identified Rent-ACenter (RAC) as a desirable sharing economy solution without exploring possible
adverse affects. Students wanted to increase rentals to help the RAC workers, but did
not consider negative impacts on consumers (e.g., Consumers Reports, 2011). The
students liked RAC because it fit into the sharing economy theme in their project.



Third, students experienced difficulty in understanding how multiple forces might
combine to impact 2050 benchmark goals and influence characteristics and
behaviors of three-generational persona families, not to mention the materials,
forms, and values present in their alternative worlds. For example, when developing
persona scenarios, students did not know how to explore combinations of forces
(e.g., the impact of technology and mobility on gender relations, family relations,
etc.), which caused them to operate at the very superficial level when developing
persona scenarios (e.g., A single mom in 2050 enjoys working at a retail store
because the employer is nice and she can bike to work).



Overall, students struggled to: a) imagine the 2050 timeframe in a grounded way
linked to existing global trends, b) establish believable benchmark goals, and c)
articulate forces of change along decade-by-decade pathways. For example, in
attempting to understand how “mobility” might play out along a long time horizon,
students were unable to map connections between WBCSD global forces of change
(including milestones and barriers) to local forces of change (information gathered
from their field work). This breakdown had consequences for all other aspects of the
design process, including difficulty envisioning beyond short term or current state
developments and discussions (e.g., bike sharing, public transit/monorail). The
misses in making these connections led teams to generate one-dimensional
measures of success (e.g., more infrastructure), which in turn limited their ability to
identify and articulate various forces of change decade-by-decade.

To address these challenges, Scupelli developed and taught a new course in Fall 2014:
INTRODUCTION TO DEXIGN THE FUTURE (iDTF). In parallel, Brooks further developed a set of
frameworks and tools designed to help lower observed barriers that futures design novices
experience when managing and organizing information in ways that lead to productive
questioning critical for identifying early signals and forces of change, as well as for
generating futures scenarios. More details available in her Masters of Design thesis (Brooks,
2014).
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4.2 Introduction to Dexign the Future
The iDTF course was organized as a seminar-studio course with readings, videos, discussion,
and applied design assignments to introduce content necessary to understand global forces
of change and practice applying such ideas. The course had four assignments: Alternative
Worlds and Economies, Three-Generation Personas, Signs of the Times, and Sustainable
Lifestyle Scenarios. All course materials are available here (Scupelli, 2014):
http://dexignthefuture.wordpress.com
Assignment 1: Alternative Worlds and Economies set the context for students to explore and
recognize forces of change that are likely to shape aspects of everyday life in the future (e.g.,
live, work, play, mobility). The assignment introduced students to Dator’s four alternative
futures: continued growth, collapse, disciplined society, and transformational society (2009)
and provided students with practice exploring how forces of change shape desirable or
undesirable futures and combine to impact benchmark goals.


While students explored forces of change and alternative worlds, many struggled to
communicate in an experiential way what it might feel like to live in the alternative
worlds grounded in day-in-the-life scenarios.

Assignment 2: Three-Generation Personas situated students to explore the impact of forces
of change on intergenerational dynamics. Students explored: How extended families in the
future might organize themselves given rises in healthcare costs and decreases in public
expenditures on social welfare programs. Students created a “day in the life” future scenario
for their three-generation persona families set in 2054.


Students explored the individual characters in the three-generation persona families
in some depth. However, they struggled to articulate the intergenerational struggles
and generation gaps within families.



Students created storyboards to explain key aspects of a day in the life of the family,
but missing from the scenarios was a focused thematic exploration in the threegeneration family.

Assignment 3: Signs of the Times provided the context for students to explore how forces of
change shaped the past and the present and to hypothesize preferable futures. Students
began with global normative futures such as the WBCSD plan for a sustainable 2050. This
assignment had three goals: (1) identify global benchmark goals for 2054 in a sustainable
normative future in a specific location; (2) back-cast decade-by-decade from the desired
normative future to the current state and include milestones, barriers, and risks for each
decade; (3) link each benchmark goal to Future Signs in the present. Future Signs are clues
visible today that enable anticipatory action. A Future Sign consists of three dimensions: the
signal, the issue, and the interpretation (Hiltunen, 2008).


Graduate students with more advanced research training were able to link Future
Signs in the present to benchmark goals along pathways of change. Undergraduate
students struggled with such synthesis and abstraction activities.
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Creating a communication from the future, given the textual nature, worked well for
most students.



Students said they were overloaded by the task of linking global benchmark goals to
a particular location. There was little time to polish the scenario storyboards and
visually depict human experiences.

Assignment 4: Sustainable Lifestyle Scenarios required students to create scenarios for
sustainable lifestyles exploring the redesign of urban centers and suburbs. Students had to
distinguish between five scenarios: present, probable, plausible, possible, and preferable
(Voros, 2001). Design scenarios in preferable normative futures were to be distinguished
from the present, today (e.g., what we know, where we are now), or a linear extension of
the present. “Probable” is where most designers operate and it is the “likely” world, barring
major disasters and upheaval (e.g., financial crashes, eco-disasters, war). “Plausible” is the
realm of scenario planning and foresight. “Possible” follows laws of nature and current
science supports it. All other changes – political, social, economic, and cultural – are possible
but need to have a credible path from today to a possible world. “Preferable” is the world
we would like. It intersects the probable and the plausible. Students explored for whom the
futures were preferable (e.g., top 1% income bracket, bottom 50% of the income bracket).
This assignment focused on: exploring scenarios for sustainable lifestyles in Pittsburgh 2054.
Students were asked to explore sustainable lifestyle design opportunities in a particular
location and describe the current situation (average/median income, # of inhabitants,
surface area, etc) link it to global forces of change, and speculate on how the city/region/zip
code studied might be in 2054.


Students were especially challenged with situations where a specific locale/zip code
was experiencing opposite trends in the present compared to the normative future
scenario (e.g., problems linking decreased public transportation funding in the
present to futures with increased reliance on mass public transport).



Some students focused on the positive aspects of future scenarios glossing over the
negative aspects. Others focused on the negative aspects of dystopian futures. They
struggled to explore the tensions between the seductive and terrifying aspects of
possible futures.

Both undergraduate and graduate students were enrolled in the iDTF course and all were
invited to anonymously evaluate their learning experiences. In the Faculty-Course Evaluation
(Carnegie Mellon University, 2015), students rated the quality of the course 5 out of 5. For
more details on student evaluations see Wasserman, Scupelli, & Brooks (2015b). However, a
close analysis of the projects created in the course reveals that students struggled with two
fundamental aspects of Dexign Futures: information synthesis and familiarity with futures
thinking methodologies.


First, students wrestled with synthesis in three ways: (a) background information to
be synthesized across a breadth of topics such as, demographic trends, economic
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theory, technological change, public policy, and so forth; (b) quickly gaining
actionable critical insights; and (c) grounding their futures scenarios in research.


Second, some students lacked familiarity with futures scenarios and some were
particularly attracted to techno-utopian (e.g., technology will solve everything) or
dystopian Hollywood type futures (e.g., world war III, societal collapse, robot
apocalypse). One likely explanation is familiarity with the popular culture dystopian
futures and lack of familiarity with desirable normative futures. For example,
students were not familiar with the future-oriented design scenarios that might
inform public policy (e.g., Kahane, 2012), and corporate decisions (e.g., Schwartz,
1991).

Judy Brooks used a class session to conduct a workshop to support practice with futures
dexign methods. Students responded positively to the frameworks given in the workshop to
organize information from the dense readings; and they were able to pick up on some
significant current signs (e.g., current disruptions in education). However, we also observed
some of the same barriers persisting (e.g., students experienced difficulty envisioning
alternative normative futures, mapping milestones along pathways).
We continue efforts to refine and test pedagogical approaches to teaching novices and
towards this end two authors are developing and piloting an online course: DEXIGN
FUTURES SEMINAR.

4.3 Dexign Futures Seminar
Scupelli and Brooks, drawing on domain expertise from Wasserman, are developing DEXIGN
FUTURES SEMINAR (DFS)1 to address some of the learning challenges described previously.
Through a series of instructional activities, we provide exposure to key concepts with
frequent practice and targeted feedback designed as a way to isolate students’ practice on
and build proficiency with the component skills associated with “identifying forces of
change.”
For example, students explore forces of change by examining Wasserman’s future of
learning scenario (Wasserman, 2014). Students are asked to identify forces of change that
might converge to create free lifelong education as described in the futures scenario, given
the current state (i.e., cost of higher education is increasing in the United States). Then,
through a series of case studies students extract a range of education funding models.
Students then link current future signs to future benchmark goals by back-casting decadeby-decade benchmark goals, establishing milestones, barriers, and risks along the way.
To deliver this course, we chose an online learning platform that supports pedagogical
design best practices and collects data on student learning. This data (e.g., accuracy
measures, engagement with course activities) will provide us with insights as to what
aspects of the course is working for learning and what to target for iterative improvement.
1

DFS is an Open Online Course offered through Carnegie Mellon University Open Learning Initiative (OLI).
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4.4 Dexign Futures Pedagogical Sequencing
While in this paper we have presented these courses in the order in which they have been
developed and delivered to date, the future sequencing is first, the seminar course: intended
to provide students with exposure to “Futures Dexign” key concepts and component skills
practice; second, the intro-level course: intended to provide students with a breadth of
themes for deeper exploration; third, the semester-long project course: intended as an
opportunity for students to apply methods in authentic/real-world contexts. We believe
with this pedagogical scaffolding (i.e., component skills practice to integrated practice to
application to real-world contexts), students experience more efficient learning and fluency
with the application of Futures Dexign methodologies in practice; and we continue to collect
data to inform this hypothesis and target iterative refinements to this pedagogical approach.

6. Summary
The DEXIGN FUTURES courses explore opportunities for designers at the intersection of
“futures thinking” and “design thinking.” In this paper we describe current practice and
challenges novices face in learning this new domain. We discuss the design of three courses
that integrate “design thinking” with “futures thinking”: DEXIGN FUTURES SEMINAR
provides students with: initial exposure to concepts, opportunities to analyze and
deconstruct existing futures scenarios, practice constructing scenarios. INTRODUCTION TO
DEXIGN THE FUTURE provides students with a framework to: explore a variety of futuresbased themes; develop proficiency with new design methods and research techniques.
DEXIGN THE FUTURE is a semester-long project course where students take a deep-dive into
an authentic/real-world context (i.e., Pittsburgh 2050).
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Abstract: This paper analyzes the introduction of fundamental physics in design
education as a pedagogical method that brings interdisciplinarity into play. It
presents the framework of three workshops that took place in a design school. For
each workshop, a theme was chosen by the designers and the professor of physics:
superconductivity in 2011, quantum physics in 2013 and light and optics in 2014. The
authors suggest that introducing physics in a design curriculum was thought in terms
of an “a fortiori” education program that would help practitioners to draw pertinent
questions and responses whatever the situation. The authors suggest therefore that
the curriculum had five goals that correspond to a model of design: affective (how to
cope with uncertainty), reflexive learning (how to cope with processes rather than
contents), cognitive (how to cope with non knowledge), economic (how to cope with
the industrial society of innovation), and political (how to cope with the equality of
disciplines and “indiscipline”).
Keywords: Design Education; Interdisciplinarity; Expansive Learning; Design Theory

1. Introduction
Design education is organized so as to teach students how to be creative (Cross, Christiaans,
and Dorst, 1994; Folkmann, 2010; van Dooren, Boshuizen, van Merriënboer, Asselbergs, and
van Dorst, 2013; Lu, 2015; Tovey, 2015), have a theoretical and visual culture
(Brookes,1992; Dutton, 1991; Gall, 2008; Chin, 2011; Hadjiyanni, 2014), solve problems with
methodological and analytical techniques (Schon & Wiggins,1992; Goldschmidt & Smolkov
2006; Adams, turns, and Atman, 2003; Ozkan & Dogan, 2013; Daalhuizen, 2014), to create
industrial and social value, community of practice (Lave and Wenger, 1991, Wenger, 1998),
This work is licensed under a Creative Commons Attribution-Non Commercial 4.0
International License.
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and multi-dimensional treatment (Engeström, 1987). One of the issues of the design
curricula is to help creative skills intersect with theoretical knowledge (Gentes et alii, 2015).
Some programs actually engage the students into scientific literacy with the usual
argumentation as reported by Fenstein (2010): sciences are helpful even for students who
do not intend to engage into a scientific career because they are part of a general education
(Donnelly, 2006). Sciences are therefore part of a cultural heritage considered the literacy of
contemporary humanists. Science literacy is also supposed to help people make better
reasoning and therefore helps them better manage their lives. As far as design education is
concerned, Findeli (2001) points out that design has been considered as an applied science.
However he remarks the impossibility of listing the infinite number of sciences that could be
applied by design. Yet design also builds a relation to other sciences. The question is
whether the interdisciplinarity is conceptual (search for meaning) or instrumental (functional
aim) or, as we make the hypothesis, “expansive”. By expansive, we mean “ constructing and
implementing a radically new, wider and more complex object and concept for their activity”
(Engeström and Sannino, 2010). From this point of view, what would it be to think about
design education, not only in a designerly way of knowing (Cross, 2001), but to evaluate
differents modalities of expansive learning” (Engeström, 2001).
How do students learn how to handle interdisciplinarity in action, through workshops,
documents, and artifacts? How do they manage not only the knowledge but also the nonknowledge (Mathieu and Schmidt, 2014) that goes with collaborating with other disciplines?
How does this interdisciplinary framework support an expansive learning rather than an
accumulative one? The underlying question is what kind of learning is targeted by
educational frameworks that bring together design and sciences.
To answer these questions, we will describe a design education program organized by a
professor in fundamental physics, Julien Bobroff with students of a school of design, ENSCILes Ateliers, in Paris, during several thematic workshops called “Form and Material”,
supervised by two designers and educators, François Azambourg and Clémentine Chambon.
In the discussion, we present the five properties of the framework of this program that we
derive primarily from interviews of the actors who organized this program, and from
observations of opening and closing sessions. The five properties are: affective, cognitive,
reflexive learning, economics, and political. These properties presuppose a model of design
and design education. Finally we will propose a conclusion about this a fortiori strategy in
design education and how it relies on expansive learning.

2. Interdisciplinarity in design education
Multiple interdisciplinarities exist as Huutoniemi et alii (2009) who analyze their typology
and indicators, stress. In education, the definitions also vary from the lowest degree of
integration to reinventing and refiguring the fields of knowledge (Klein, 2006): Lenoir,
Geoffroy, and Hasni identified 8 distinct forms of interdisciplinarity (Lenoir and alii, 2001).
Alain Findeli, a historian of design education, studied in a seminal article (Findeli, 2001) how
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the management of disciplines and “proactive” attitude in several historical schools of
design (such as Ulms or Chicago), relied on a balance between art, sciences, and
technologies with various emphases on either one or another. Ezio Manzini (2009) also
observed that contemporary design schools could be considered as “agents of (sustainable)
change”. In his analysis, design educational programs play a fundamental role in “new
scenarios for the future”, and the new challenge regarding design education is not so much
to accumulate research and knowledge about everything but to know how to manage the
“values of design research”. One of the consequences of what he calls “new design
knowledge” is that all current disciplines can come into play to support a designing activity.
This issue of managing interdisciplinarity is tackled in specific ways in professional settings
(Jacobs, 1989; Luecht and alii, 1989; Austin and alii, 2001). For Manzini, co-design and the
collaboration of large teams makes it possible to achieve complex projects. But for students,
it is a daunting perspective…. In this article, we are interested in understanding how a design
school can train its students towards this interdisciplinary co-design, or how to engage in a
dialog with disciplines. As pointed out by Wooyoung Sung et al. (2015), most of industrial
design education is based on the “studio-based design pedagogy”. The format is perfectly
adapted to situations where the problem is relatively well identified. But when faced with
complexity, “industrial design educators may need to consider an approach that is more
interdisciplinary and that seeks solutions beyond those found in one design domain or
other”. Interdisciplinarity in this educational context goes hand in hand with the increasing
scope of design projects and the wider range of design productions.
By studying a case of education where the disciplines that at first sight have nothing in
common, are brought together, we want to better understand how design uses
interdisciplinarity in a designerly way to produce new objects (Gentes, 2015, Tovey, 2015).
Our hypothesis is that interdisciplinarity in design can be better understood if we look at the
characteristics and properties of these interdisciplinary situations to understand how they
can actively support invention.

3. Field work : interdisciplinarity in practice
3.1 Context: an unlikely encounter between design and fundamental physics
The analysis of the literature on design shows numerous collaborative programs between
Science and Design (Cross, 1993, 2001; Bruffee, 1999; Stahl, 2006; Renon, 2015). While
interdisciplinarity is advocated by educational institutions and sustained by the analysis of
professional design practices, many students who are introduced to design
multidisciplinarity are afraid of the vast array of disciplines that they should know and use.
The question is how to train for an almost infinite set of knowledge? Is it even possible to do
so or is it a myth? And how are students prepared to raise up to the challenge of not
understanding the depth of other disciplines that they must work with?
To address these questions, we chose to study a series of collaborations, engaged since
2011, between a professor in fundamental physics and designers in a design school.
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Investigation of fundamental physics problems by design is not entirely new (Kelly, 1959; Chi
and Glaser, 1979; Chi and alii, 1981; Chi and alii, 1989). However it is still an institutional
exploratory space for design education. We chose this experiment first because it is a test
bed for pedagogical explorations of the relations between science and design. We also chose
it because one of the authors (JB) could participate in the different stages of the project,
from its definition to its implementation allowing for a longitudinal approach.

3.2 Description of the experiment: “fundamental physics and design”
The experiment that we describe was not planned as such, as the director of the school at
that time recognizes. According to him, design schools have more “natural partnerships”
with engineering sciences. The interviews with the different actors of the projects confirms
this exploratory dimension of the project. An encounter between fundamental physics and
design can be surprising. As it was a first in the school, a number of methods were used to
make sure that the students would be able to tackle the challenge. A first 5-days
collaboration with the physics professor was undertaken to “test” the feasibility of this
collaboration and to reassure the students and the different actors of the project. As this
first small workshop was successful and as the students were enthusiastic, the direction of
the school and the faculty decided to do another, longer, 4 months workshop the following
semester. The scientific director of the school then decided to learn from this experience
and started a research program to analyze the interactions and productions of these peculiar
workshops. All the subsequent workshops followed the same format.
The « fundamental physics and design » workshops gather each time about fifteen to twenty
design students of mixed backgrounds and levels but with no specific qualification in science.
They are supervised by two professional designers, François Azambourg and Clémentine
Chambon, and a physicist, Julien Bobroff. For each workshop, a physics theme is chosen by
the designers and the physicist together among the areas of expertise of the physicist :
superconductivity in 2011, quantum physics in 2013 and light and optics in 2014. Focus is
put on fundamental topics and not so much on technologies or applications. For example,
the quantum physics project focuses on basic quantum phenomena such as wave-particle
duality or tunneling effect. The light project focuses on the electromagnetic and quantum
nature of light, not on technologies of lightings. During the workshops, students are first
given outreach seminars by the physicist together with physics lab visits and open
discussions about the physics at play. The students are then asked to conceive a design
project inspired by the scientific material during a four months period with two days per
week devoted to the workshop.
The students’ projects can address a pedagogical goal and serve for outreach purpose, for
example videos displaying physics phenomena, or devices demonstrating physics
experiments. But the projects can also end up in artefacts inspired by science but with no
educational purpose, for example lightings, clothes, or jewels. Students are encouraged to
experiment various formats and domains. These workshops explore a wide variety of
subjects (physics education, but also security, games, food, household use, sound, art,
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sport…), thanks to the help of the teachers-designers who make sure that every student
explores a different path. The resulting projects are then shown to the rest of the school in a
collective presentation and exhibition. They are also displayed in videos gathered in a
website (ref : www.supraconductivite.fr www.designquantique.fr
www.lightsciencedesign.fr) and further used in various outreach activities : exhibits in
science museums, outreach talks, science fairs… A detailed description of the artefacts
produced by the students can be found in Bobroff et al. (2014) for superconductivity and in
Jutant and Bobroff (2015) for quantum physics.

3.3 Research methods
One of the workshops has already been described and analyzed through a participative
observation and a semio-pragmatic analysis of the documents and artifacts produced by the
students by Jutant et Bobroff (2015). Elaborating on Jutant and Bobroff, who pointed out the
diversity of popularization strategies deployed by the students, we wanted to analyze the
framework of these activities that give the ideological background, the legitimization of the
production, the specific “episteme”, that is the presuppositions that found the practice and
a priori knowledge of this experience (“that defines the conditions of possibility of all
knowledge, whether expressed in a theory or silently invested in a practice”, Foucault, 1966,
168). We therefore did qualitative interviews with the actors post workshops with a focus on
how the proposition of the workshops had been framed (Becker & Geer, 1957; Tedlock,
1991). We also did an observation of the opening and closing sessions when the main goals
are being presented.

4. Analysis
4.1 First results
The analysis of the interviews shows that the actors make hypothesis on the specific
difficulties and key factors of success of the whole operation. The designers and the physicist
explain that one of the main difficulties for the students is to deal with abstraction:
“ - We wanted to reassure the students on the objects they would have to produce,
and by this way remove inhibitions they may have with the scientific knowledge they
are not supposed to have.”

One of the supervising designers said that she was disconcerted by the choice of quantum
physics in particular, because, as she says:
“ - It was very abstract and made it difficult for the students to project themselves in
objects”.

The framework is then described as a passage from the abstract to the concrete.
1. First, the physicist is present all along the workshop and from the very beginning of the
program, during the presentation of the different workshops to the students, since the
physicist and the designers describe the “physics and design” workshop together. Then the

559

Annie Gentes, Anne-Lyse Renon and Julien Bobroff

physicist attends the workshop about two to three times per month. According, to him and
the supervising designers, it allows a more trustful and open dialog with the students. After
a few weeks, they do not hesitate to ask questions about what they do not understand:
“It seems that my presence has a comforting effect: the fact that I’m enthusiastic
about their productions and accessible on the science side seems to reassure and
motivate the students.”

The presence of the physics teacher is very important as the authority figure of scientific
opinion (Polanyi, 1962). The students want to do their best to show him their productions.
So each time he comes, designers supervisors have observed moments of acceleration of
production, and new exploration and consolidation periods. The designers emphasize that
the “enthusiastic” and dedicated presence of the physics professor was extremely important
in reassuring the students. Even the director of the school had individual discussions to
support the project with the students.
2. The students have the freedom to explore the subject with any medium they choose, as
they are supposed to take a posture of designer. It is not a question of truth or error but
how to acquire a position towards a body of knowledge. To counterbalance the abstract
dimension of the project, the students were invited to visit the physics lab “to anchor the
workshop in tangible places of scientific practice.” Another method was to resort to usual
and well known design methods. As one of the designers pointed out:
“ - We asked the students to use a method they know well, the scenarios of use, so
that the project appeared “same as usual”.

Two levels of production qualify the relation between scientific knowledge and design:
either “inspirational” or more advanced. As the physicist says:
“ - I also insist that I don’t expect them to understand every aspects of the physics at
play: they can be “superficial” in their understanding. Also I make it clear that I will be
there often and available to discuss and provide explanations as much as needed.”

As he mentions, sometimes the students want to make “pedagogical” projects which explain
physics:
“ - In this case only (not the most common), I’m more demanding on the science
exposed in their projects, and I ask for a validation process where I’m allowed to
correct the scientific part if needed.”

3. The productions are used in scientific communication contexts such as conferences,
exhibitions, science museums such as Cité des Sciences in Paris (http://hebergement.upsud.fr/supraconductivite/), and the thematic of the workshops usually fit with major
scientific events. The work done will therefore be validated outside of the workshop. For
example, a student conceived a wooden artefact to mimic some mathematical
representations of wave functions. This artefact originally designed for a specific use in an
outreach context in science museums happened to be used later in education as an
introductory tool to help physics students think about the concept of the wave function and,
on the other side, in a design exhibit (Biennale de Saint-Etienne, France). This gives an
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additional value to the students’ productions. This validation is a guarantee that their work is
meaningful in a scientific context. What kind of meaningfulness still needs to be addressed
though.
4. The physical presence of all the actors during the workshop emphasizes the
collaboration. Even before producing anything, the students can anticipate a certain form of
complementarity. There is a dramaturgy of the collaboration as well as an effective
contribution of all the participants. In addition, there is the staging of an equality of
disciplines. Science is not above design (the physicists: “I guess this perhaps reassures the
students that I’m reachable and enthusiast about this collaboration”.) The claim of the
experiment is that each body of knowledge (design and science), looks at the others’
competence with “ignorant eyes” (Rancière, 1991). As the physicist says:
“I am not a designer, I will not teach the students how to do design. In the same way,
they are not physicists, and I won’t expect them to become so.”

In other words, the actors insist that the identity of the participants is not changed by the
experiment. Still a collaboration is presented as possible. The workshop is the way to
materialize this collaboration in practice.

4.2 Discussion: the five properties of the “design and physics” workshop
From the interviews and the observations of the opening and closing sessions, we can
describe the framing as such:
1. It has affective properties. The new workshop is considered as a destabilizing
environment both by the supervising team and direction of the school. Indeed, the design
students with no scientific background are faced with fundamental modern physics involving
abstract concepts which may involve sophisticated mathematics or high-tech tools.
Destabilization also occurs about the image of science itself, not embedded in applications
or technologies, but from the point of view of fundamental research. However, the director
shows and tells the students his confidence that designers can elaborate within such a
difficult environment. He reaffirms his trust in the design students’ capacity to grasp
elements that are beyond their usual skills and knowledge. As we have seen in the previous
section, the figures of power and knowledge also frame the affective challenge with
legitimate authority. The underlying model of design is that it can be a psychological
challenge that the supervising actors have to manage with dedicated care and attention and
in particular trust and authority.
2. It has reflexive and an “expansive learning” (Engeström, 2001) properties: the emphasis
cannot be on “contents” since there is little chance that the design students will be able to
catch notions that require years of training in physics. They get some elements of contents
through the course given by the physicist but they are mostly encouraged to gather their
creative and making skills. There is therefore an abrupt shift from relying on learning
something or learning how to make something, to using skills learnt in different classes and
to put these skills into the project. The director is acutely aware that it is a particular
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challenge because he observes that students have difficulties to put into practice something
they have learnt in one class to another class or workshop. The framework is therefore not
only centered on the capacity to reuse some competence learnt elsewhere, but also,
because of its extreme qualities, it is a reflexive space on this particular practice since
physics is not a class “proper”. The class is a test bed of designing through experience which
is one of the design activity profiles analyzed by Cross (2001) and Cross and Kruger (2006).
The students explore the background of their previous realizations and tap into all the
knowledge they have so as to find similarities with the new design projects. It is also
congruent with the model of the “reflective practitioner” described by Schön (1983, 1987).
3. It has a cognitive properties. Though the professor in physics tries to give as many vivid
metaphors as he can - for example, he presents the quantum tunneling effect as if, when an
object is projected onto a wall, a small tunnel opens up and lets the object go through; or he
presents superconducting levitation as a giant invisible wave embedded in the material
which swirls when a magnet approaches and repels the magnet - the students have to work
past their non-knowledge to be able to produce an artifact or a representation. Some
students even acknowledged the fact that not understanding the topic in-depth was a
liberating factor in terms of creativity, as designers and physicist looks at the others’
competence with a priori “ignorant” eyes (to use Rancière’s expression in the “ignorant
schoolmaster”). This is congruent with a theory of “projection” and transfer in design (Chow,
2009; Chow and Jonas, 2009). Designers bring together elements (whether facts, aesthetics
features, concepts, methods) that apparently have nothing in common in a surprising way
and create a new concept/ artefact. This unexpected encounter of seemingly unrelated
elements is not only as in Pierce’s logics (Peirce, 1906) the way to find new hypotheses for
facts. More importantly from a design perspective, it allows to create an unknown object. As
the physicist says: “I’m here to discover new types of innovative and often unexpected
points of view on my own scientific field, in terms of formats, representations, and
understandings, which I can then reuse in various outreach contexts”. Based on Peirce’s
definition of creative abduction (Roozenburg, 1993), we can consider that conception
happens dynamically with concepts that are neither true nor false. These concepts or
projects of artefacts, force the participants to look for solutions or knowledge that could
bridge the gap between the fields that are brought together.
4. It has economics properties. Even if the body of knowledge is not expected to change
with the experiment, students work with the uncertainty of the possible applications of
scientific knowledge, and more broadly speaking with the uncertainties of the identity of
objects. This seems to be an adaptation to the general mode of uncertainty that affects
contemporary economics under the rule of radical innovation and that was pointed out by
researchers in design (Morello, 2000) as well as in management and organization sciences
(Le Masson, Weil, Hatchuel, 2006). Contemporary objects have no stabilized identity and
designers cannot count on traditions of use for their objects. The director is quite clear
about this: “nothing is going to be the same in twenty or thirty years from now. I want to
make sure that designers will have the skills to adjust to an ever changing environment”.
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Again the shift from knowing something and knowing how to make something to knowing a
posture of continuous adjustment to a changing set of environmental data is at the core of
the framework. This kind of collaboration is the way to materialize this “changing
environment” in practice.
5. It has political properties. The workshop organizes a form of emancipation (Rancière,
1991, 2009) from academic disciplines. First, the disciplines are represented by the
professors participating in the workshops. As we have seen in the first results, the
participants reinforce a sense of disciplinary identity by repeating that they will not change
or become a hybrid between design and science. But at the same time, they offer a
representation of the relations between disciplines that frees the participant of a strict and
closed definition of disciplines. First, contrary to what often happens in the field of sciences,
there is no hierarchy between disciplines. As suggested in the previous section of this article,
the workshops stage and put into practice an equal collaboration. Second, since it is
assumed that they will not become physicists, students are allowed to disregard the usual
path to learning physics. This is made possible by a clear initial agreement with the scientific
partner that the produced artefacts do not need to be necessarily scientifically accurate.
There is still a relation to science. The workshop is like a shortcut that privileges borrowing
facts, theories, images, from a discipline, rather than using a structured disciplinary body of
knowledge. This seems to be the case for all the actors that agree to play out of their leagues
since the physicist is no designer, the designer is no physicist and there is a general
agreement that there are other ways of building knowledge than accumulating it.

5. Conclusion: design and science in education: a framework for
expansive learning
What is the role of science in framing the design workshop? Contrary to what could be
expected, the physicist is not there to fill up the gaps of knowledge in physics. While the
interviews show that some students are more literate in physics at the end than at the
beginning, the purpose of the curriculum is not to turn them away from design in the
direction of physics, in a movement from “incompetence” to “competence”. The
introduction of physics in design education is not primarily for the sake of “contents”, nor is
it entirely for the sake of physics. In these workshops, the interdisciplinarity of design does
not rely on an illusion of universal knowledge either within one person or even a group. The
interdisciplinarity is not thought in terms solely of the addition of knowledge bases, or
people representing these different knowledge bases as observed in innovative companies.
In the framework that we analyzed (it could be different in a different situation)
interdisciplinarity does not appear to be conceptual in the sense of articulating two
disciplinary fields together that would finally fit thanks to the emergence of new mutual
concepts. The field of physics is not presented as being challenged by the field of design nor
the field of design is impacted directly by the discipline of physics.
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Finally, interdisciplinarity is not “instrumental” in the sense that physics as a science would
need design to accomplish some of its goals, or design would use physics to pursue its tasks.
To come back to our initial question whether the interdisciplinarity displayed in these
workshops is conceptual (search for meaning) or instrumental (functional aim), we can
therefore say that it is neither. But something is nonetheless accomplished through the
introduction of fundamental physics in a design curriculum. By bringing a discipline without
a priori overlap with design knowledge, the workshop is an exploration of what is
fundamental about design practice and knowledge. The whole framework makes an a
fortiori demonstration of what design and design learning is about.
As we have seen in the discussion, it makes a demonstration of the capacity of designers to
cope with five major properties of a design situation: design can be a psychological challenge
because it shows the limits of design knowledge not only on a personal level but because of
the actual disparities between disciplines; it is a reflexive process where designers tap into
their personal history and experience of other projects - in effect introducing even more
facts in the project - to create new representations at the crossroads of disciplines; it is a
cognitive challenge since it deals with non-knowledge in the projection towards an X
(unknown object); it is an economic challenge since there is no stability of objects in a
society of continuous innovation; finally it is a political claim about the relationships
between disciplines that neglects their boundaries and hierarchy. The framework is designed
so as to rehearse and cope with these difficulties. It points to a model of design and learning
in design that involve expansive learning as defined by Engeström and Sannino (2010). By
expansive, we mean “ constructing and implementing a radically new, wider and more
complex object and concept for their activity” (Engeström and Sannino, 2010). First, the
framework relies on the reasoning that who can do more can do less. Namely, if a student
follows this type of workshops, he will “a fortiori” be able to participate in any other
interdisciplinary project, especially those that involve science. The five different properties
of the workshop are probably more or less present in the other workshops but the latter
pushes their logic beyond the ordinary. If one can learn how to design in such conditions one
will be able to design in all circumstances. The response to the challenges of design
situations as they are staged through the workshops is to promote expansive learning
because it is learning about expansion: the tools, the frameworks, the personal and group
dynamics, the way to learn… The design students are not supposed to learn something that
they would not know yet, but to construct their own knowledge and imagine objects and
practices, by their “non-knowledge”.
Interdisciplinarity in the workshops therefore plays a reflexive role on design practice.
Understanding how the situation of learning is framed is therefore fundamental but is not
enough to see how design in practice solves the tensions that such a strange encounter
brings. As students are not asked to adopt reproductive gestures, but productive postures,
our future research (similar workshops are programmed in the course of 2016 with the same
protagonists) will evaluate how the students actually use their capacity of projection,
transfer and hybridization, build artifacts, scenarios, and other students’ productions, as well
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as the nature of the displays (in their “plastic artwork” properties), and the evaluation of the
objects (in their diversities) to solve the interdisciplinary tensions.
Acknowledgements: This work benefited from the support of the ANR Descitech. We
would like to thank Joel Chevrier, Mathias Béjean and Olivier Hirt for their support and
collective discussions. We also want to thank Ensci - Les ateliers school, and most of all
we would like to thank François Azambourg, Clémentine Chambon, Véronica Rodriguez,
and all the students of the workshops.

6. References
Austin, S., Steele, J., Macmillan, S., Kirby, P., & Spence, R. (2001). Mapping the conceptual design
activity of interdisciplinary teams. Design studies, 22(3), 211-232.
Becker, H., & Geer, B. (1957). Participant observation and interviewing: A comparison, Human
organization, 16(3), 28-32.
Becker, H. S. (1958). Problems of inference and proof in participant observation, American
sociological review, 652-660.
Chi, M. T., Feltovich, P. J., & Glaser, R. (1981), Categorization and representation of physics problems
by experts and novices, Cognitive science, 5(2), 121-152.
Chi, M. T. H., Glaser, R., The measurement of expertise: Analysis of the development of knowledge
and skill as a basis for assessing achievement, in: E. L. Baker & E. L. Quellmalz (Eds.), in: Design,
analysis, and policy in testing and evaluation, Beverly Hills, CA: Sage Publications, pp. 37-48.
Bobroff J., Azambourg F., Chambon C., Rodriguez V. (2014), Design and Superconducting Levitation,
Leonardo, Oct. 2014, Vol. 47, No. 5, MIT Press, pp. 474-479.
Bremner, C., & Rodgers, P. (2013). Design Without Discipline. Design Issues, 29(3), 4-13.
Bruffee, K. A. (1999). Collaborative learning: Higher education, interdependence, and the authority of
knowledge. Johns Hopkins University Press, 2715 North Charles Street, Baltimore, MD 212184363.
Chi, M. T. H., & Glaser, R. (1979, April). Encoding process characteristics of experts and novices in
physics. In Symposium on Process Models of Skilled and Less Skilled Behavior in Technical Domains.
American Educational Research Association.
Chi, M. T., Feltovich, P. J., & Glaser, R. (1981). Categorization and representation of physics problems
by experts and novices. Cognitive science, 5(2), 121-152.
Chi, M. T., Bassok, M., Lewis, M. W., Reimann, P., & Glaser, R. (1989). Self-explanations: How
students study and use examples in learning to solve problems. Cognitive science, 13(2), 145-182.
Chow R., Jonas W., Schaeffer N., Piercean Abduction, Signes & Transfer. 8th European Academy Of
Design Conference - 1st, 2nd& 3rd April 2009, The Robert Gordon University, Aberdeen, Scotland
EAD09/160.
Cross, N. (1993). Science and design methodology: a review. Research in engineering design, 5(2), 6369.
Cross, Nigel, Designerly Ways of Knowing: Design Discipline Versus Design Science, Design Issues, 17
(2001), 49–55.
Drew, L (2015) The Experience of Teaching a Creative Practice: An Exploration of Conceptions and
Approaches to Teaching, Linking Variation and the Community of Practice, in Tovey, M.
Developments in Art and Design Education, Gower.
Engestrom, Y. (1987). Learning by expanding. Helsinki: Orienta-Konsultit Oy.

565

Annie Gentes, Anne-Lyse Renon and Julien Bobroff

Engeström, Y. (2001). Expansive learning at work: Toward an activity theoretical reconceptualization.
Journal of education and work, 14(1), 133-156.
Engeström, Y., & Sannino, A. (2010). Studies of expansive learning: Foundations, findings and future
challenges. Educational Research Review, 5(1), 1-24.
Findeli, A., 2001, « Rethinking Design Education for the 21st Century: Theoretical, Methodological,
and Ethical Discussion », Design Issues, Volume 17, Number 1, Winter 2001, Massachusetts
Institute of Technology.
Foucault, M (2002) The Order of Things. An Archaeology of the Human Sciences, Routledge, cop.
1970 (1966).
Gentes A., Valentin F., Brulé E. (2015) Mood boards as a tool for the “in-discipline” of design.
International Association of Societies of Design Research (IASDR 2015, Brisbane).
Gentes A. (2015), Arts et sciences du design: la place des sciences humaines. Sciences du Design.
2015/1 (n°1), Presses Universitaires de France.
Hatchuel, A., & Weil, B. (2003). A new approach of innovative Design: an introduction to CK theory. In
DS 31: Proceedings of ICED 03, the 14th International Conference on Engineering Design,
Stockholm.
Hatchuel, A., Weil B. (2009), CK Theory: an advanced formulation, Research in Engineering Design,
Springer.
Hatchuel, A., Le Masson, P., & Weil, B. (2006). 13 Building Innovation Capabilities: The Development
of Design-Oriented Organizations. Innovation, Science, and Institutional Change: A Research
Handbook: A Research Handbook, 294.
Huutoniemi, K., Klein, J. T., Bruun, H., & Hukkinen, J. (2009). Analyzing interdisciplinarity: Typology
and indicators. Research Policy, 39(1), 79-88.
Jacobs, H. H. (1989). Interdisciplinary curriculum: Design and implementation. Association for
Supervision and Curriculum Development, 1250 N. Pitt Street, Alexandria, VA 22314.
Jutant, C., Bobroff, J (2015) Objets de médiation de la science, objets de design: le cas du projet
Design Quantique, Communication et langages n°183. To be published.
Jutant, C (2010), « « La zone Xtrême » et ses publics télévisés: situations de communication multiples
et ajustements permanents », Communication et langages, 166.
Kelly, W., C., (1959), « Some Educational Activities in Physics », The American Mathematical Monthly,
Vol. 66, No. 4 (Apr., 1959), pp. 308-310, Mathematical Association of America. URL:
http://www.jstor.org/stable/2309647
Klein, Julie, A Platform for a Shared Discourse of Interdisciplinary Education, Journal of Social Science
Education © JSSE 2006 Volume 5, Number 2, September 2006, pp 10-18
Kruger C., Cross N. (2006), Solution Driven versus Problem Driven Design: Strategies and Outcomes,
Design Studies, 27, 527–48 <http://dx.doi.org/10.1016/j.destud.2006.01.001>.
Lenoir, Yves; Geoffroy, Yvon; Hasni, Abdelkrim. 2001. Entre Le <Trou Noir> Et La Dispersion
évanescente – Quelle cohérence épistemologique pour L’interdisciplinarité? Un essai de
classification des différentes conceptions de l’interdisciplinarité. In: Lenoir, Yves; Rey, Bernard;
Fazenda, Ivani, eds. Les Fondements de L’interdisciplinarité dans La Formation á L’Enseignement.
Sherbrooke, 85-110.
Luecht, R. M., Madsen, M. K., Taugher, M. P., & Petterson, B. J. (1989). Assessing professional
perceptions: design and validation of an Interdisciplinary Education Perception Scale. Journal of
Allied Health, 19(2), 181-191.
Manzini, E. (2009). New design knowledge. Design studies, 30(1), 4-12.

566

Design and Interdisciplinarity

Mathieu N. & Schmid A-F. (Ed.), Modélisation et interdisciplinarité, Coll. Indisciplines, Quae, Paris,
2014.
Morello, A. (2000). Design predicts the future when it anticipates experience. Design Issues, 16(3),
35-44.
Peirce, Charles S. (1906). Prolegomena to an Apology for Pragmaticism. The Monist 16 (4):492-546.
Polanyi, M. (1969) The republic of Science: Its Political and Economic Theory (1962), in: Knowing and
Being. Essays by Michael Polanyi, Marjorie Grene (Ed.), University of Chicago Press, pp.49-73.
Rancière, J. (1991). The ignorant schoolmaster: Five lessons in intellectual emancipation. Trans.
Kristin Ross, Stanford University Press.
Rancière J (2009), The Emancipated Spectator (2008).
Renon A.L. (2015). Graphic design and Objectivity: Looking at Meta-Atlases, in: Seeing Architecture.
Design contribution to Knowledge Building, Lantenois A. & Roufineau G. (Ed.) B42.
Roozenburg, N. F. (1993). On the pattern of reasoning in innovative design. Design Studies, 14(1), 418.
Schön, D. A. (1983). The reflective practitioner: How professionals think in action (Vol. 5126). Basic
books.
Schön, D. A., Educating the Reflective Practitioner:Toward a New Design for Teaching and Learning in
the Professions. Josey-Bass Publishers.
Sfard, A. (1998). On two metaphors of learning and the dangers of choosing just one. Educational
Researcher, 27(2), 4–13.
Tedlock, B. (1991). From participant observation to the observation of participation: The emergence
of narrative ethnography. Journal of anthropological research, 69-94.
Tovey, M (2015). Designerly Thinking and Creativity, in: Design Pedagogy, in: Tovey, M.
Developments in Art and Design Education, Gower.

567

Annie Gentes, Anne-Lyse Renon and Julien Bobroff

About the Authors:
Annie Gentes is a researcher in Information andCommunication
Sciences and Head of the Codesign Lab. Her research focuses on
contemporary practices of design in scientific research, political
contexts, as well as the industry. She also works on the epistemology
of design.
Anne-Lyse Renon is design researcher and PhD Candidate in
Anthropology in Ecole des Hautes Etudes en Sciences Sociales
(EHESS) in Paris. Her research focuses on Design and Aesthetic in
Scientific Practices. She is research associate in the Design School
ENSCI-Les Ateliers.
Julien Bobroff is a physics professor at Universite Paris-Sud. He
conducts a research team "La Physique Autrement" (Physics
Reimagined) devoted to interdisciplinary approaches to outreach
research and innovations and to physics education.

568

Card Games Creation as a Learning Method
Birgit S. Bauer
HTW University of Applied Sciences
DOI: 10.21606/drs.2016.358

Abstract: This paper explains on the base of a case study how Communication Design
students explore, classify and discuss theoretical knowledge by using design
methods. We question how the setting and methodology and subject of the class
influences motivation and learning outcomes.
Based on the assumption that design degree students are mainly motivated when
using visual and tactile skills, a course concept that uses design as a framework to
learn information-seeking techniques was implemented to learn teach how to
classify, organise and discuss information in a meaningful way. The specific
procedure, the outcome and evaluation of the course demonstrate that the students’
motivation is positively influenced by this approach for a number of reasons, e.g. the
autonomy of students solving a task, the attribution of time and the form of feedback
and last but not least the competition for best design. The paper discusses the
educational strategy and correlates the aspects of the case with measures of Keller’s
Model of Motivational Instruction (2000).
Keywords: design education, design methodology, education

1. Introduction
Delivering classes on theory and methodology at a Design Department for three years now
in a new curriculum (Communication Design, BA), I have been testing educational models to
engage large groups of students to handle theoretical skills like information-seeking,
reading, classifying, organising and content discussing. With an image of the “reflective
practitioner” (Schön, 1983) in mind, we aim at creating learning experiences that empower
students to tackle changing methods and media formats and work on a more scholarly level,
while enabling students to overcome threshold apprehensions concerning these scholarly
techniques.
Seeking information e.g. for desk research in design concepts, a skill that is also taught by
university librarians, does not seem to be part of the visual and tactile mentality of design
students, as the fact that no student was motivated to join the class offered by the library
This work is licensed under a Creative Commons Attribution-Non Commercial 4.0
International License.
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proves. Research in library usage assumes that the learning style of “Generation Y” is in
conflict with the usual instructions due to a trend for more visual thinking. Anne Weiler
states: “Small changes in presentation, such as changing from pure lecture to incorporate
hands-on activities, will help to hold student interest and increase information retention.”
(Weiler, 2005, p. 6).
This statement matches earlier findings about the way design activity increases motivation
in education by Anita Cross (1984) and later Nigel Cross’ questions about how designers
acquire knowledge through their practice (Cross, 2001) He states that knowledge is “gained
through using and reflecting upon the use of […] artefacts”, and also “gained through making
and reflecting upon the making of […] artefacts.”
While educational researchers like Heidrun Allert look at epistemic qualities of design
practice with terms like “design-based learning” (Allert, Richter, 2009) Anne Louise Bang,
Anne Katrine Gøtzsche Gelting and Silje Alberthe Kamille Friis claim in their DRS14
presentation, that visualisation is helpful for “learning theory” (Bang, Gelting, Friis, 2014).
The obvious beneficial relationship of design methodology and education leads to the
conclusion that we need to observe more closely how this relation works in practical cases.
Our case in this paper uses various methods of design for learning specific “theoretical”
skills: starting from visualisation to actual planning and the making of artefacts. The concept
of the class takes creativity’s inherent need for freedom into account and takes some risks
when leaving control for the most part to students.
To summarise: Research, information search, the ability to evaluate findings, are skills that
are important for good designers and especially so in Communications Design, because
Communication Designers have to be able to conceptualise complex contents, categorise
information (for example in Webpage format), to apply critical thinking to eliminate
irrelevant or even incorrect information, to contextualise the concept they are supposed to
design, to search for missing information, and finally to deal with verbal information in a way
that offers clarity for themselves during the design process and for future users of the design
product.
Students must learn relevant skills but on the other hand design students are not inclined to
eagerly embrace them due to their focus on the practical and the visual and due to their
unfamiliarity or even fear of theoretical endeavours in general. To overcome this fear, we
embed the acquisition of research skills into a course concept similar to a design project.
This model seems to have exceptional motivational aspects and it allows long-term
implementation of necessary scholarly skills.

1.1 The Case Study
The case is based on teaching experience from class module called Design Discourse I, a
Pass/Fail class which was introduced to the curriculum in 2012, taught once a year in a group
of 40 or more second-year (fourth-semester) students.
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The aim of the class is to provide means for gaining insight into societal discourse, to teach
researching discourses, classify them as relevant and find arguments and examples to prove
their relevance in a discussion. Furthermore students learn to reflect on the changing role of
design in society in the times of Web 2.0 and discuss it. Going along with these learning
goals, students’ assignment is to create a card game and a research poster with a timeline to
structure and represent their findings.
 Learning objective: acquire scholarly and information-seeking skills, argument
with relevance think and debate critically
 Techniques: information-seeking and reading techniques, classification of
content, visualisation through timelines and posters, design task
The course concept was developed in iterative variations of structure and style over 3 years.
In this case we take a closer look to the most successful, latest version.
 1st course version: Theory-oriented class with same assignments and goals, but
carried out in lectures and worksheets, universal style template for a card
game used for individual work.
 2nd year iteration: Content is provided in lectures and worksheets, a design
task is carried out in small teams with individual style, but mainly outside class
 3rd iteration: Content is acquired mainly outside class, lectures on desk
research in design projects and information seeking, design teams work
autonomously in class.
Important factors for the class set-up are: a large group of 40 students and a short
timeframe – only 8 sessions – which make active individual learning and the distribution of
content more challenging. In the curriculum, the course is a follow-up to Design
Methodology, where the foundation to a debate about design is laid. Other theory classes
are not compulsory so that students’ proficiency level in handling theory is varies strongly.
I will give a detailed description of a procedure in class and then correlate my teaching
methods with the ARCS-model of motivation developed by Keller & Kopp (2000), especially
for use in the educational realm i.e. as a tool for a course design.

1.2 Motivation – The ARCS Model
I have chosen the ARCS model as a reference point because it provides a concise and easyto-handle framework for introducing motivational methods into teaching, and it is a
“synthesis of the vast motivational literature” (Keller, 2000, p. 3). “The ARCS model resulted
from reviews and integration of research literature and successful practices,” as Keller
remarks (Keller, 2000, p. 11). “It has been validated in numerous research studies […] and it
is being used in many different countries and cultures in the world.” (2000, p. 11).
Research in Librarianship (Small, 1998 and Weiler, 2005) suggests that the ARCS model
(Keller&Kopp 1987) creates sustainable learning experiences with the task of informationseeking and a motivation to use these skills beyond the duration of the course.
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Our concept was primarily developed with the familiarity of design students with design
projects (the assignment to create a card game) in mind, the ARCS model can now be used
to find similarities of a design task to an educational model and to classify motivational
elements of a course procedure.
ARCS – Attention, Relevance, Confidence, Satisfaction
In the ARCS model “Attention” points to the need of arousing and holding students’
attention for the duration of a class by evoking their curiosity, e.g. by means of surprise.
“Relevance” is a challenge: to offer content the students identify with as relevant for
themselves. This depends highly on the level of trust and familiarity between instructor and
students. To be aware of their motivations and opinions, thus to be open and stress the
openness through rhetoric style, is most important.
“Confidence” means that the instructor fosters positive expectations e. g. to success in the
learning task and reinforces students’ confidence to achieve.
“Satisfaction” – the instructor manages extrinsic and intrinsic reinforcement (Keller, 1983)
Intrinsic motivation refers to behaviour that is driven by internal rewards like simply
enjoying a task in itself while extrinsic means being motivated in order to earn external
approval or avoid punishments.

2. Course procedure
The umbrella theme of the course is “Communication Design and Web 2.0” chosen by the
lecturer and one of the learning objectives of the class is to impart desk research skills like
information-seeking, content classification and organisation. The assignment stated in the
first session is the creation of a card game and a matching research poster including a
timeline, the topic, a subtopic of many aspects of communication and Web 2.0. The class is
training firstly in the use of scientific or scholarly methods and secondly in critical thinking
through a more in-depth understanding of a debate.
Web 2.0 is the most relevant debate of the present age for communications design and it is
– at a more or less superficial level – familiar to the students. Because design history classes
are mostly facultative there is a gap in history knowledge and a lack of tools to analyse these
debates.
40 students are usually divided into groups of four to six people so that nine to ten groups
can be managed in a timeframe of 3-hour class. Group members provide feedback and ask
questions in their groups, the instructor helps and listens to the debates. Because of the
composition of these groups, often friends or peers, each group can perform at their pace
and level which the instructor can relate to in his/her questions and feedback.
Every session begins with a short introduction by the lecturer. The groups organise their
time and place of work individually until a poster session towards the end of each class. The
lecturer visits each group in their space and answers questions and offers advice – some
students choose to go outside, some remain inside the classroom. For the research part,
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students bring their own laptops and equipment. Luckily, the open timeframe allows for
visiting the computer studios or the library but it is also conceivable to work with
smartphones if necessary. Material like paper, post-it-notes and markers are provided.
Poster presentations are part of each session: they show the results group work and foster
discussion about the originality and depth of the research. The groups discuss and produce a
poster with a short overview of their topic, arranged on a timeline and with extracts of the
teams’ individual sub-themes.
The back and forth between “long formats” in research and very short text formats on the
impromptu posters and finally on the cards is beneficial for students’ ability to argue their
corner, to swap between visual and verbal representation.

2.1 Getting started (1st Session)
In the first session, a lecture about researching information and the importance of accuracy
as a base for good design concepts (Schmidbauer, 2004) is given and a discussion about the
criteria to evaluate quality of information takes place. In earlier versions of the course
concept, students were given worksheets about finding quality content on the Internet but it
turned out that their initial skills were not as good as claimed and that the worksheet did not
have the desired effect on their learning. So we decided to challenge their abilities in finding
and sorting information online by the close supervision of their work process and our
constant request for referencing and discussing their sources.
To provide orientation about how to classify and search for aspects of relevance in societal
debate, a visualisation of key elements of a “Discourse” is introduced as a tool (inspired by
Rainer Diaz-Bone’s 2007 visualisation of discourse for early steps of classification in
discourse analysis, but taken out of context for practical use) As Mareis (2011, p. 18) relates
to Discourse Analysis as a tool (for historic research about Design Knowledge), it is not about
the Foucault term of “Discourse” (Foucault, Köppen, 1981), it is about pointing to the fact
that no field is isolated and relations and the overlapping of “Discourses” form their ethics
and “truths”. (Mareis, 2011, p. 19)
The map with its four elements is used exactly in this sense: Position of Speaker, Definition,
Object and Strategy (Fig 1.) are parts of a fluid layout. The map takes, as Mareis said, “the
reciprocal condition of thinking, language and practice” into account. (2011, p. 19)
In our case, the maps act as a guideline for researching and classifying information for a later
use in timeline, poster and card game. The visual helps students to shift their perception of
the seemingly very familiar subject of the class (Web 2.0) to a new level by implementing
critical thinking into the information-seeking process. It helps them to understand
information seeking and researching as a meaningful and analytic practice and motivates
them by a new pattern of classification to uncover new aspects of the familiar.
For example, students’ assumption that they are familiar with their topics is often based on
their everyday experience e.g. the group that chooses “internet pornography in Web 2.0”
claims “I have seen web porn, I have played card games and I have a wide range of Web 2.0
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experience because I use Facebook every day”. It is obvious that through the map (Fig 1.)
and the work with the visual element of a timeline which Alethea Blackler already tested for
epistemic value in design history classes (Blackler, 2014), they find a variety of new
perspectives and they are empowered to apply a new level of accuracy to their research.

Figure1 Map as a tool of classification, inspired by Rainer Diaz-Bone (2007).

After this introduction, the assignment is given to gather in teams to create a card game
“quartet” (Hewett 2015):
This must be combined with a research poster, which includes a timeline and an overview of
the groups’ research and references. Students build autonomous teams to create decks with
a minimum of 20 cards, each student is assigned to research, edit and create a set of 4 cards.
There are a large number of examples easily available for “quartet” games and students can
figure out game dynamics by playing example decks. So after a short introduction, students
are very eager to start the assignment.
Essential information about the “Discourse” Web 2.0 is presented in a text by Florian
Schmidt (2010) which gives an overview of the debate since 2003 and investigates the
influence of technology communication design is working today and gives examples of
institutions, strategies, objects and statements involved. Students
are assigned to read
the text outside the classroom. Information about the class is also available on an online
learning platform.
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2.2 Distraction from Target (2nd Session): A visit to the campus museum
The group is divided into two groups: each group visits the on-campus computer museum
while the other group stays in the classroom, where course procedure, examples of research
posters and card games are shown and discussed.
The museum visit confronts students with early computers and software and reminds them
of the historical context to their own opinions about how things are or should be. The
guided museum tour by a researcher reminds students of the large impact of infrastructure
and technology on the way designers work these days. Furthermore, the museum visit
cultivates interdisciplinary networking on campus (recently, one of the outcomes was the
proposal for a new exhibition design for the computer museum by students themselves).

2.3 Reading Technique (3rd Session)
For more in-depth reading, the text read in the previous session is broken down into
sections that are randomly assigned to groups of 5 students. In the classroom, a reading
method (SQ3R-Method, developed 1943 by Francis P. Robinson) is presented to re-read the
sections and present their main points and questions by quick poster presentations. So the
class establishes a common basic understanding of the subject.
The rest of the time is used to organise groups. Most of the students start to research
interesting topics after Session 1 and most of them know roughly in which direction they are
heading. Since the subject involves very contemporary trends, we decided to allow web
research with the directive of tracking references and ensuring quality content. The quality
content is clearly communicated through examples of (physical) books and scientific articles
and with weblinks the instructor brings into the classroom.

2.4 Starting Team Work (4th and 5th Sessions)
In the fourth session, mindmaps are often used to discuss first ideas for research, questions
to be asked. The structure of the session resembles a design project: the lecturer visits each
group in their space and answers questions and offers advice, though the rhetoric style is
more like a very personal chat. Sometimes interesting discussions develop because subjects
are mostly chosen due to personal interest. Most of the students are very aware of the
limited time the lecturer can spend with them so they prepare their questions very
thoroughly. “I think this could be an interesting subject for my bachelor project!” is a
common statement in these conversations.
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Figure 2 Mindmaps are familiar ways to find Subtopics.

At the end of the fourth session a group discussion with controversial terms from the initial
text is held, moderated by the instructor. The terms are written on hidden cards, (prepared
by the lecturer with the experience of the text session in mind: which terms were mentioned
often as difficult, which questions arose?) that a student draws from a stack. The group
discusses 3–4 terms, (e.g. “privacy” or “longtail-marketing”) and their personal experiences
and opinions about the issues until end of session.
The fifth Session is devoted entirely to group work with individual consultation with the
lecturer. If questions arise which are interesting for all groups, a short announcement for
attention at the whiteboard and the information is given there. A poster roundup session
with timelines and the state of research is held at the end of the session. The lecturer brings
in additional research tools, books and specific information and hints at places and
techniques where to find additional information.

2.5 Talking about Production (6th and 7th Sessions)
Two weeks shy of the end of the 8-week-class, the teacher announces possible production
methods for the card games – there are online-printing services available but students are
also free to produce their decks by hand. The penultimate session is focused on the
production of the research poster.
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In the seventh session, groups work on their research posters while the lecturer brings in
some examples from previous courses to show. Groups are keen to complete their card
games and posters on time so everybody is preoccupied and the instructor only gives advice
on demand but remains in the room, aware where help may be needed.

2.6 Presentation of the Card Games (last Session)
In the last session, all groups present their games in front of their poster. Then the games
are distributed in the class and the groups play and sort the stacks, compare and discuss the
efforts during the game. The instructor abandons the role of the instructor and either sits
down with the groups or takes some pictures of the games.
The students’ drive for the most attractive design is outstandingly competitive. Some groups
keep their production ideas secret until the presentation. Some examples of unusual card
games are: a wooden laser-cut card game in a concrete box, a card game that consisted of
printed QR-Codes that linked to audio files with spoken texts, a quartet game about death in
the internet presented in a small casket.

Figure 3 Example of sophisticated designs: Concrete box with wooden lasered cards.
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Figure 4 Example of sophisticated designs: Cardboard casket as packaging.

2.7 Performance Evaluation
The class is only rated as Pass/Fail. A regular attendance in the course, the concept and
production phases of a card game and a poster with will a Pass. So there is no graded rating
that has to be discussed in the class. Critique and feedback on the performance and
outcome is given in a discursive way and a non-hierarchical rhetoric style. A formal ranking
of the posters in form of stickers turns out to be unnecessary: students are very aware of the
best outcome, the lecturer generously gives praise for well-placed arguments along the way.
Not all the mistakes in information seeking are mentioned in the plenum. The lecturer only
points out the weaknesses of individual work and provides criteria for a better quality in a
discussion with each group, students are asked where they think are still mistakes. It is very
important that students develop their own sense of quality and how to apply it in a team. A
formal downright correction of mistakes by the instructor is still in question for further
iterations of the course. Agile project management frameworks like SCRUM provide ideas
for the management of mistakes and quality without the hierarchy, for instance in a teamcommitment to quality goals (Schwaber, K. and Sutherland, J., 2013 p. 15) and the role of a
“product-owner” (Schwaber, K. and Sutherland, J., 2013, p. 5) who is responsible for the
quality of the product.
The final session with its casual style also translates the respect for the students’ ability to
become experts of a certain field and if they work hard they can argue and represent their
interests much better.
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Figure 5 The presentation is held in a casual style with emphasis on good rhetoric style.

Figure 6 Playing Cards as proof of achievement: Does it work?
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Table 1 Course Elements attributed to the subcategories of the ARCS model (Keller, 2000, p. 4)
Attention

Course Element

Capture Interest
(Perceptual Arousal):

Campus Computer Museum Visit (Capture Interest:
Perceptual Arousal)

Stimulate Inquiry
(Inquiry Arousal):

Material Sources and References: The lecturer
brings (physical) books relating to the groups’
interests into the classroom; some of them free
publications to keep. No obligation to read.
Lecture about information-seeking skills, how and
where to apply in the design conception process

Maintain Attention
(Variability):
How can I use a variety of
tactics to maintain their
attention?

Alternating visual and verbal, long and short
formats: lecture, text work, autonomous
teamwork, poster creation, presentation and
discussion, museum visit, playing cards

Relevance
Relate to Goals
(Goal Orientation)

Quartet card game: To design a game, which has
on one hand very simple and clear rules on the
other hand many opportunities for whit and
humour.
Best practice examples: Examples of common card
games and outcome of earlier classes in form of
posters and card games. (Relate to goals: Goal
Orientation)

Match Interests
(Motive Matching):

Umbrella theme and perspective “Communication
Design and Web 2.0”
Freedom to chose sub-topics due to personal
interest and experience

Tie to Experiences
(Familiarity):

Visualisation: Quick visual output in form of
mindmaps, posters and timelines is a practice
familiar to the students
Assignment to create a card game with multiple
design decisions and methods involved

Confidence
Success Expectations
(Learning Requirements):

Fair amount of choice where and how to work
Manageable workload
Individual assistance for the teams by lecturer

Success Opportunities

Visual Classification Model for Discourse: A simple
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(Learning Activities):

Model to classify informational items enhances the
critical practice, visual representation helps in the
process.
Providing a method for text work: SQ3R to
establish common basic understanding.
Failure: is referred to in discussion. Peers, not only
the instructor, provide corrections and remarks.
Instructor fosters and moderates discussion.

Personal Responsibility
(Success Attributions):

Forming groups autonomously and choosing a subtheme to work on. Even ‘provocative’ subjects
(pornography e.g.) are possible; the instructor
trusts the groups in their rigorous approach to
research and argumentation.
Time attribution: a large part of the group work
can be done during class, so that each session will
lead to any step further in the project.
Space attribution: The groups can decide where
and how they work during class, as long as they are
available for a visiting consultation.
Task attribution: Each student has the individual
task to author and design the set as a part of a
bigger deck.

Satisfaction
Intrinsic Satisfaction
(Self-Reinforcement):

The newly acquired skills can instantly be used in
design projects, the follow-up-class and in debate
among peers.

Rewarding Outcomes
(Extrinsic Rewards):

Card-playing session with the whole group
implicitly rewards the most original graphics and
content. The groups are very competitive about
their peers’ recognition.

Fair Treatment (Equity):

Individual consultation: Because the instructor
visits the groups while they work, questions and
remarks, and also praise will be given in a very
personal and cooperative style.

3. Evaluation
The class was also evaluated in summer semester 2015 through the standard university
evaluation sheet, which includes quantitative and qualitative aspects. As quantitative results
only give a very rough picture of the learning experience (Global rating of the course is 2.0
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on a scale from 1 to 5, lecturer’s global rating is 1.6) it is more interesting to see if and what
the students write in the qualitative part:
 Freedom of choice of work group; freedom of choice of (sub-) topic for card
game are mentioned as positive factors.
 Students state that they find the course informative and the subject matter
interesting.
 They often point to the agreeable and none-threatening atmosphere in the
class and praise instructor’s style of conversation, the friendly and constructive
criticism and feedback.
 Frequently the card game is mentioned as a very positive aspect.
 Students appreciate the integration of research into the design process; others
even stress the importance of having acquired research skills in general.
Critical feedback (all single statements):
 Some students wish for more discussion, more debate in class
 It is pointed out that with the years it gets more and more difficult to chose an
original topic for one’s own card game
 There seems to be a demand for clearer guidelines for the actual design of the
game and criteria for evaluating their own design
The critical comments show the involvement in the class, especially by demanding more
discussions. The comments about the design task show that the nature of the class is often
perceived as a familiar design project, in which originality and creation are main
motivational aspects. Regarding comments on the difficulty of “finding original topics” after
they have perceived earlier outcomes of former classes, we can conclude that the
differentiated structuring of information challenges the preconceptions of the participants,
which can also be seen as a further motivational aspect, since the majority of the students
perceived their own learning as successful. In future iterations of the course design we will
be more aware of eventual insecurities regarding the design process.
Even if lecturers always fear an overload of assignments because it leads to more pressure,
the decision to let each team create their own designs in the second variation of the course
design (and perhaps spend much time with it) instead of a given card-game-template led to
a remarkable rise in motivation in this pass/not pass class, given the fact that the my
teaching experience with theory-classes often showed a strong aspect of extrinsic
motivation through grades.
If you see specific students with their personal characteristics, for strong egocentric
personalities who often miss theory and skill classes because they firstly never fitted in the
regular concept of learning and school, secondly refuse any authority anyway, the course
worked quite well. Because the learning situation was developed as a personal dialogue and
challenged their personal interests and abilities. The student with these preconditions (due
to age and lack of maturity) was never forced to stress their aversion against rules and so
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was able to perform, often in a very impressive way, as an expert. Often, these students
sought contact to the lecturer for more debate after class and during breaks, sending mails
with interesting content.

Figure 7 An example of a research poster with a timeline, references and overview.

Figure 8 Card game examples.
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Figure 9 Quartet was presumably invented as a learning tool (Hewitt, n.d.).

Figure 10 At display at the annual show – a very popular project.
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Figure 11 Quart representing a certain sub-topic.

4. Conclusion
The course was designed to prepare students for more in-depth individual work, to enhance
scholarly skills, namely information seeking and evaluating as well as conceptualisation of
complex information architectures.
The retention of the knowledge is mainly seen in the follow-up classes and projects. I have
frequently had opportunity to experience the positive results of the course in teaching the
same students in later semesters or supervising their final Bachelor projects and compare
their performance with that prior to Design Discourse I. Clearly visible is an improvement in
the ability of critical thinking, arguing a certain point, gaining relevant information and
presenting it, and it is obvious that threshold apprehension towards theoretical and
scholarly tasks (e.g. reading of difficult texts) is, if not eliminated, then at least considerably
lowered.
Remarkable is the change in the way that students deal with their final thesis (which may or
may not be a consequence of the course): Before, students often tended to turn to rather
shallow subjects, neither able to verbalize the relevance, nor to find enough relevant
material. Others overworked and understood the “scientific” aspect of their final thesis as
the obligation to work into very advanced fields of theory and to write a book of their own
rather than picking the right sources to portrait a discourse, which lead to disappointment
and exhaustion.
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Being involved in bachelor project supervision, we can already say that we had remarkably
less confusion and questions and a rise in differentiation of topics and the formulation of a
design problems. Also we see the willingness to cope with complexity has increased, for
example in information seeking, exemplification of use cases and the design of informational
architecture. This may or may not be the outcome of the course, these changes were
perceived subjectively by students and teaching staff, we will observe this development in
further research.

5.1 Outlook – Further Research
Interestingly, the role of research about design pedagogy and the influence of design
methodology on education are not significant in the German academic design community.
Only recently a group of members of the DGTF (Deutsche Gesellschaft für Designtheorie und
-forschung, the German Society for Design Theory and Research) took further steps to
include design pedagogy in the society’s directives.
Facing the massive economisation of education and the rising number of students, to put
innovative educational models into experimental practice (Reinmann, 2005, p. 52) is – in
contradiction to writing about education – key to innovation. As Design education has not
only to offer innovative practice, it is also to integrate beneficial models of education into
the changing education for designers.
Secondly, design as a discipline itself has to change to more advanced and systematic
approaches: while conceptualisation for design projects becomes a bigger part of design
(Schade 2016) practice and while the information universe is getting more and more
confusing, designers’ abilities to research, differentiate and contextualise this information
often stay mediocre.
There is clearly a demand for more and more thorough instruction in scholarly skills in the
design curriculum, and approaches that take motivational theories like Keller’s ARCS into
account and make use of it as helpful aides in course design seem very promising – for a new
debate about design curricula in an economised learning environment and a changing role of
design and designers’ practice in society.
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Table 1 Course Elements attributed to the subcategories of the ARCS model (Keller, 2000, p. 4)
Attention

Course Element

Capture Interest
(Perceptual Arousal):

Campus Computer Museum Visit (Capture Interest:
Perceptual Arousal)

Stimulate Inquiry
(Inquiry Arousal):

Material Sources and References: The lecturer brings
(physical) books relating to the groups’ interests into
the classroom; some of them free publications to
keep. No obligation to read.
Lecture about information-seeking skills, how and
where to apply in the design conception process

Maintain Attention (Variability):
How can I use a variety of
tactics to maintain their
attention?

Alternating visual and verbal, long and short
formats: lecture, text work, autonomous teamwork,
poster creation, presentation and discussion,
museum visit, playing cards

Relevance
Relate to Goals
(Goal Orientation)

Quartet card game: To design a game, which has on
one hand very simple and clear rules on the other
hand many opportunities for whit and humour.
Best practice examples: Examples of common card
games and outcome of earlier classes in form of
posters and card games. (Relate to goals: Goal
Orientation)

Match Interests
(Motive Matching):

Umbrella theme and perspective “Communication
Design and Web 2.0”
Freedom to chose sub-topics due to personal
interest and experience

Tie to Experiences (Familiarity):

Visualisation: Quick visual output in form of
mindmaps, posters and timelines is a practice
familiar to the students
Assignment to create a card game with multiple
design decisions and methods involved

Confidence
Success Expectations (Learning
Requirements):

Fair amount of choice where and how to work
Manageable workload
Individual assistance for the teams by lecturer

Success Opportunities (Learning
Activities):

Visual Classification Model for Discourse: A simple
Model to classify informational items enhances the
critical practice, visual representation helps in the
process.
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Providing a method for text work: SQ3R to establish
common basic understanding.
Failure: is referred to in discussion. Peers, not only
the instructor, provide corrections and remarks.
Instructor fosters and moderates discussion.
Personal Responsibility (Success
Attributions):

Forming groups autonomously and choosing a subtheme to work on. Even ‘provocative’ subjects
(pornography e.g.) are possible; the instructor trusts
the groups in their rigorous approach to research
and argumentation.
Time attribution: a large part of the group work can
be done during class, so that each session will lead
to any step further in the project.
Space attribution: The groups can decide where and
how they work during class, as long as they are
available for a visiting consultation.
Task attribution: Each student has the individual task
to author and design the set as a part of a bigger
deck.

Satisfaction

Table 1

Intrinsic Satisfaction
(Self-Reinforcement):

The newly acquired skills can instantly be used in
design projects, the follow-up-class and in debate
among peers.

Rewarding Outcomes (Extrinsic
Rewards):

Card-playing session with the whole group implicitly
rewards the most original graphics and content. The
groups are very competitive about their peers’
recognition.

Fair Treatment (Equity):

Individual consultation: Because the instructor visits
the groups while they work, questions and remarks,
and also praise will be given in a very personal and
cooperative style.

Course Elements attributed to the subcategories of the ARCS model (Keller, 2000, p. 4)

Attention

Course Element

Capture Interest (Perceptual Arousal):

Campus Computer Museum Visit (Capture Interest:
Perceptual Arousal)

Stimulate Inquiry (Inquiry Arousal):

Material Sources and References: The lecturer brings
(physical) books relating to the groups’ interests into the
classroom; some of them free publications to keep. No
obligation to read.
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Lecture about information-seeking skills, how and where to
apply in the design conception process
Maintain Attention (Variability):
How can I use a variety of tactics to
maintain their attention?

Alternating visual and verbal, long and short formats: lecture,
text work, autonomous teamwork, poster creation,
presentation and discussion, museum visit, playing cards

Relevance
Relate to Goals (Goal Orientation)

Quartet card game: To design a game, which has on one
hand very simple and clear rules on the other hand many
opportunities for whit and humour.
Best practice examples: Examples of common card games
and outcome of earlier classes in form of posters and card
games. (Relate to goals: Goal Orientation)

Match Interests (Motive Matching):

Umbrella theme and perspective “Communication Design
and Web 2.0”
Freedom to chose sub-topics due to personal interest and
experience

Tie to Experiences (Familiarity):

Visualisation: Quick visual output in form of mindmaps,
posters and timelines is a practice familiar to the students
Assignment to create a card game with multiple design
decisions and methods involved

Confidence
Success Expectations (Learning
Requirements):

Fair amount of choice where and how to work
Manageable workload
Individual assistance for the teams by lecturer

Success Opportunities (Learning
Activities):

Visual Classification Model for Discourse: A simple Model to
classify informational items enhances the critical practice,
visual representation helps in the process.
Providing a method for text work: SQ3R to establish common
basic understanding.
Failure: is referred to in discussion. Peers, not only the
instructor, provide corrections and remarks. Instructor
fosters and moderates discussion.
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Personal Responsibility (Success
Attributions):

Forming groups autonomously and choosing a sub-theme to
work on. Even ‘provocative’ subjects (pornography e.g.) are
possible; the instructor trusts the groups in their rigorous
approach to research and argumentation.
Time attribution: a large part of the group work can be done
during class, so that each session will lead to any step further
in the project.
Space attribution: The groups can decide where and how
they work during class, as long as they are available for a
visiting consultation.
Task attribution: Each student has the individual task to
author and design the set as a part of a bigger deck.

Satisfaction
Intrinsic Satisfaction (SelfReinforcement):

The newly acquired skills can instantly be used in design
projects, the follow-up-class and in debate among peers.

Rewarding Outcomes (Extrinsic
Rewards):

Card-playing session with the whole group implicitly rewards
the most original graphics and content. The groups are very
competitive about their peers’ recognition.

Fair Treatment (Equity):

Individual consultation: Because the instructor visits the
groups while they work, questions and remarks, and also
praise will be given in a very personal and cooperative style.
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Abstract: This paper explores how guided discovery can be used to connect insights
from the ever-growing body of research on design processes with design teaching.
This paper focuses on a specific instance of a guided discovery activity in which
engineering students were invited to engage with selected timelines from a study of
designer processes; guidance included prompts at two points in time. The goal was
to see if the students could discover meaningful insights about the design process
and what features of design processes contribute to quality solutions. The students
in this study succeeded in discovering six meaningful insights about the design
process. The distribution of students’ insights was not the same at the two timepoints, suggesting that the guidance is important in what students discovered. Our
findings speak to the value of the specific guided discovery activity that we studied,
and the overall idea of developing activities using guided discovery.

Keywords: design pedagogy; guided discovery; design representations; design
expertise

1. Introduction
An ever-growing body of research documents insights into features of design processes that
contribute to successful design outcomes. In their synthesis paper “Engineering Design
Thinking, Teaching, and Learning,” Dym and his colleagues (2005) have called attention to
divergent-convergent questioning, thinking in systems terms, and decision making as
important aspects of successful design processes. In another example, two of the authors
and their colleagues have investigated how the amount of time spent gathering information
and the frequency of transitions across design activities contribute to successful design
This work is licensed under a Creative Commons Attribution-Non Commercial 4.0
International License.
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processes (Atman et al., 1999; Atman et al, 2007). Still further, an examination of any issue
in Design Studies inevitably uncovers additional research-based considerations about how
features of the design process contribute to successful design outcomes.
This paper is concerned with how such findings can be leveraged to inform design teaching.
One general pathway could be embedding the findings in the environment. For example,
one approach would be to prescribe a design process that directs student designers’
attention towards the very activities that have been shown to be important in the body of
research on design thinking. An illustration of this could be a student designer being given a
system that helps with effective questioning. A related approach would be to create
resources, such as virtual agents, that could remind a designer when they are deviating from
such desirable approaches in order to help the designer get back on track. With the current
focus on problem-based learning and project work for teaching design, the embed the
findings in the environment approach may seem familiar. For instance, much of the
conversation around getting project based learning right involves navigating questions of
how to structure an environment so students succeed.
In contrast, another pathway (explored in this paper) involves embedding the findings into
the designer’s mental model of the design process. In other words, in this pathway, the idea
is to help the student designer understand research-based findings about design thinking so
that the findings are later available when they engage in metacognitive-level efforts such as
planning of design, reflection in action, and executive control. Such metacognitive-level
effort relates to designers’ abilities to “use design strategies effectively”—key performance
dimensions identified in the extensive literature review by Crismond and Adams (2012,
p.745). With this pathway, a general question is how to help the student designer come to
understand and appreciate these findings. A straightforward strategy to achieve this
objective would be to present research findings to students or ask them to read research
articles. However, this strategy is not often reported to be successful.
In this paper, we explore an alternative method of embedding the findings into the designer
through a form of guided discovery learning. Discovery learning is an inductive learning
approach in which students receive a problem to solve with little or no guidance from the
teacher. Guided discovery is a type of discovery learning in which the student receives a
problem to solve but the instructor also provides focus, coaching, feedback, and other such
guidance to direct the students (Mayer, 2004). Guided discovery attempts to remediate the
challenges that have arisen through completely open discovery learning (see Alfieri et al.,
2011; Bruner, 1961; Dean and Kuhn, 2007 Kirschner et al., 2006; and Mayer, 2004)
In this guided discovery activity, students interact with research-based visual
representations of first-year (freshmen) and graduating (senior) student design processes to
see if they can develop personal insights about design that are similar to findings discovered
by the researchers. We provide a worked example for one of the conference themes,
specifically using design research as an active force that allows design students to rethink
their ideas about design.
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Pragmatically, our approach does not require a changing of project structures as an embed
the finding in the environment approach might. Since projects are hard to structure, it can
be challenging to restructure the environment. Our approach provides student designers
with the opportunity to directly explore research findings so that they can learn about
important aspects of design processes; aspects that may come to positively influence their
own future design activities. Given the potential benefit of such an educational activity, we
set out to answer several questions:
 Will students discover any insights about design? What insights about design
will they discover?
 How can we characterize the type of guidance provided to the students? What
will be the effect of the guidance?
 What will be student’s reactions to their discoveries and to the experience of
being asked to discover?
In this paper we explore these questions through the instantiation of, and experimentation
with, a guided discovery activity. The paper represents an empirical proof-of-concept,
showcasing what such an activity might look like and gathering evidence that demonstrates
that such an activity successfully helps students learn about design.
The rest of the paper proceeds as follows. First we describe our specific instance of guided
discovery of design processes. The contribution of the paper is a study of the guided
discovery activity in action—the methods and findings occupy the bulk of the paper. In the
conclusion we discuss the significance of the work.

2. The Research-Based Guided Discovery Activity
Research has demonstrated that engineers with different levels of experience (first-year
students, graduating students, expert practitioners) exhibit different patterns of design
activities when they solve a design problem (Atman et al., 2007). These differences are
made visually apparent when they are displayed as timelines that indicate the time spent in
different design activities and the number of transitions among design activities. Timelines
from six engineering students, three first-year students and three graduating students form
the basis of the guided discovery activity (see Figure 1).
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Figure 1 – Timeline activity handout. Timelines represent typical low-performing, averageperforming, and high-performing freshman and senior engineering students.

The steps to the activity are as follows (total time is 50 to 60 minutes):
1. An educator gives a brief presentation about the development of the design process
timelines used in the task (10 minutes).
2. Students are each given a worksheet (the timeline activity handout) with questions
on both sides (Figure 2). Students are given five minutes to individually analyse the
timelines and respond to Prompt 1 on the front of the sheet (Figure 1).
3. Students then discuss their responses with their project teams (10 minutes).
4. The educator then leads a discussion with the full class about student insights.
Additional research findings are presented, including results from a sample of expert
engineering practitioners, and the statistically significant results from the comparison
across the three groups (20 to 25 minutes).
5. Students then turn the page over and take 5 to 10 minutes to respond to Prompts 2
and 3 (see Figure 2 for an example scan and transcribed answer from a student
participant from the class discussed in this paper).
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Figure 2 – Activity worksheet and Student 22’s Response
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The Prompts are as follows:
Prompt 1: ACTIVITY: In the design process timelines shown above, what similarities
and differences do you see between the freshmen and senior engineering students?
Do these similarities also involve the quality scores? How so?
Prompt 2: REFLECTION ACTIVITY: What was the most important thing you learned
today? Why?
Prompt 3: REFLECTION ACTIVITY: How can we improve this talk for future audiences?
In the case of this activity, guided discovery learning was implemented instead of pure
discovery learning to increase the likelihood that students with limited design experience
would be able to uncover insights in a short period of time. The amount of data,
representation of data, and guiding questions were specifically scoped to direct students
through the activity while still allowing for autonomy to discover trends. For example,
instead of presenting students with a large amount of raw data, six specific design processes
were visually represented in the form of timelines.
Rather than simply listening to a lecture or being provided with a generalized design process
diagram, students were purposefully guided to inductively uncover trends from design
process data. By exploring the timelines independently prior to responding to Prompt 1 and
subsequently with their teammates, students develop relevant insights into design
processes. Following this, the educator then facilitates a discussion with the full class and
compares the student insights to research findings. Students’ final perspectives on
important lessons are then solicited with Prompts 2 and 3. In other instances where the
authors have presented this exercise, audiences (students, educators and practitioners) have
identified the statistically significant differences across the two student groups in the
timelines just from this guided discovery task. Audience member observations are
reinforced when they learn about the experimental results, increasing both confidence and
excitement with their discovery.
Student 22’s response, which is presented in Figure 2, demonstrates both the breadth and
depth of insights that students can gain with this exercise.

3. Methods
3.1 Participants
Twenty-four mechanical engineering students in a third-year Introduction to Design course
at a large research university participated in this classroom activity in the spring of 2015.

3.2 Code Book
The responses from the twenty-four students were analysed based on their written
responses to Prompts 1 and 2. The responses to Prompt 3 were not included in this analysis
(the purpose of Prompt 3 is to solicit input about teaching activity rather than student
learning about the design process). The responses to the first two prompts were coded for
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presence or absence of ten design insights in each response. These insights were based on
nine codes used in a previous analysis of this activity (Borgford-Parnell, 2010). An additional
code (Time) was added and several codes were clarified resulting in a final set of ten codes.
In our findings from this data set, only six of the ten codes were prevalent (Breadth, Problem
Definition, Gathering Information, Modelling, Iteration, and Time). In this paper, we
therefore focus on those six codes.
Name

Definition

Code Book
Examples – Prompt 1

Examples – Prompt 2

Breadth

Breadth (accomplishing more
of the design process)
correlates with higher-quality
design

“High quality scores were varied
in the design process, with all
steps prevalent throughout the
timeline.” - 17

“To produce a good design you
must split your time more
evenly between the different
stages.” - 11

Problem
Definition

More time spent on problem
definition activity correlates
with higher-quality design

“Better scores returned to the
problem definition throughout
the process...” - 2

“Always go back to the
problem and ask yourself if you
are really solving it.” - 11

Gathering
Information

More time spent on gathering
information activity correlates
with higher-quality design

“Something that seemed to
promote high-quality work was
to continue to keep gathering
information and generating
ideas throughout the whole
process.” - 12

“Lastly, it is important to
continue to ask questions and
gather information throughout
the process.” - 23

Modelling

Everyone spends the time in
modelling activity

“Seniors in general spend more
time on feasibility, evaluation,
and decision than the
freshman.” - 8

“ ...though even experts spend
the most time/effort into
modeling.” - 16

Iteration

Iteration and/or transitions
correlate with higher-quality
design

“The high-quality designs
bounced around a lot...” - 19

“The design process is most
effective when undertaken as a
nonlinear, cyclical process. The
different activities or ‘phases’
of the design process should be
integrated and revisited
throughout designing.” - 6

Time

Total time spent on the design
process correlates with higherquality design

“Students that spent less time
have lower quality score.” - 10

“[I] learned that putting in
enough time is valuable up to a
certain point...” - 15

Figure 3 - Descriptions and examples of the six codes

3.3 Coding Process
The coding process was carried out by two trained researchers that independently assigned
design insight codes at the sentence or sentence group levels for each of the 24 sets of
student responses. Since we coded responses to two question prompts for each student,
the actual number of responses that were analysed was 48. This coding process initially
began using the a priori categories that were developed using a bottom-up approach in a
previous study that is extended by this research (Borgford-Parnell, 2010). The researchers
trained on a separate set of student responses. Once finished, the two researchers
compared results, arbitrated any discrepancies on this training set to agreement. Minor
refinements were made to two of the code definitions and a 10 th code (Time) was added.
After training was complete, the researchers replicated this process on the forty-eight
student responses used in this study. After this first iteration, the researchers leveraged
their emerging insights to make minor refinements to four of these codes for the sake of
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specificity and inclusiveness. Additionally, the researchers noticed patterns of differences in
the level of students’ engagement and insights being demonstrated within the texts.
Opportunistically, the researchers began looking for those patterns and annotating for
statements that seemed to go beyond the acquisition of design insights. Statements in this
category had to indicate that the student was now more curious about design or was
somehow related to their self-identity as a designer. The researchers reported 22
agreements out of 24 judgements for this BDI code (Beyond Design Insights) and
consequently, we have chosen to include it as part of our discussion due to some of the
insights it surfaced.
Upon completing their analysis, the researchers compared results and arbitrated
discrepancies to agreement. Two judgements (out of 480) required external adjudication
through a majority vote by a third researcher. For the 6 most prominent insights discussed
in this paper (a total of 288 judgements) 26 were briefly discussed, 10 warranted further
discussion or clarification, and 1 required adjudication by a third researcher. Prior to this
arbitration, the initial inter-rater reliability for these six codes was also computed using
Cohen’s Kappa (1968) and found to be 0.78, 0.59, 0.88, 0.85, 0.83 and 0.86 respectively.

4. Findings
Despite the relatively short nature of the design timeline exercise, it provoked a variety of
student reactions—many of which were characterized by building a stronger appreciation
for considering a fuller range of design activities. In what follows, we first describe the high
level results of our analysis, including attention to how student reactions shifted between
the two prompts. We then describe the insights that students take away from the exercise.
Figure 4 shows the distribution of the 89 design insights that researchers observed across
the 48 student responses throughout the activity by category.
Figure 5 provides additional detail on these results by showing the number of students
reporting each insight for Prompt 1 (the light bars) and Prompt 2 (the dark bars). Recall that
Prompt 1 captures the students’ initial insights while Prompt 2 is designed to capture final
takeaways after a presentation of research findings and a group discussion. All but five of
the students added at least one new idea to the insights they included in their response to
Prompt 2. As the figure shows, some insights such as Breadth and Gathering Information
were mentioned with similar frequency in response to Prompt 1 and Prompt 2. Other
insights, such as Iteration, Problem Definition, Modelling, and Time were differentially
prominent.
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Figure 4 - The total number of student insights by category

Figure 5 - The number of student insights by category and prompt

Below, we provide a description of the student responses that comprise the six coded
categories. We also present our findings for the BDI (Beyond Design Insights) code in this
section. The student quotes that we highlight in this section have been selected for being
representative, interesting and for their illustrative power.
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4.1 Student Insight: Time matters (Time)
One of the initial insights reported by fourteen of the students after examining the design
timelines revolved around equating overall time spent with good quality design. This was
generally expressed in a fairly succinct manner by students with statements such as “the
more time you spend, the more likely you can get a good score” and “students that spent less
time have a lower quality score” (students 4 & 20). Interestingly, whilst fourteen students
considered this a notable observation to share initially, only two of them chose to discuss it
as a point of learning later on in response to Prompt 2. This would seem to indicate that
many of these students didn’t consider what they could make of this observation to be a
takeaway important enough for them to include as their response to Prompt 2.
Three of the students also further qualified their observations by noting how time spent
stops being a factor past a certain point. For instance, student 15 wrote how he “learned
that putting in enough time is valuable up to a certain point but then a more iterative design
process becomes helpful”. These nuances effectively foreshadow the other themes which
the students wrote about regarding how time should be spent in design while still paying
homage to the idea that a certain amount of time expenditure is inevitable if quality is
desired.

4.2 Student Insight: Time spent gathering information raises quality (Gathering
Information)
Within the theme of how time should be spent, two thirds of the students wrote about how
designers with “good scores gathered info throughout the process”. The relatively even split
of responses (eleven in Prompt 1 and only an additional two in Prompt 2) suggests that
students came to this point by themselves and were attentive to its significance.
One minor distinction that we could see in the student responses came from how the
majority of them saw high scorers and experts gathering information continuously
throughout the design process while others perceived that the information gathered in an
earlier phase carried more weight. So while three students wrote that they learned “to wait
until more information is gathered...to start modeling ideas” (student 8), others wrote of
having learned that there is no endpoint to the information gathering phase. For example,
student 5 wrote that they learned to “continue gathering information, even towards [the]
end”, while student 7 expressed that she would “try my hardest to avoid modeling too early,
and also when I start modeling to ‘come up for air,’ so to speak and take a look at the
information given and maybe the information not given”.

4.3 Student Insight: Keep revisiting the problem (Problem Definition)
Interestingly, while information gathering and problem definition frequently go hand in hand
as design activities, the relationship between design quality and problem definition activities
was touched upon by comparatively fewer students. Only two students brought up the
problem definition activity as a factor in design quality scores in response to Prompt 1, while
another nine did so after discussion in Prompt 2. This sharp difference would indicate that
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observation alone was not enough for students to make a link between problem scoping and
final design quality and that discussions brought the students to surface certain kinds of
insights. This was further reinforced by the relatively uniform tone of student responses
which generally expressed this theme in terms of revisiting problem definition: “It is easy to
get caught up in modeling but if you don't go back to the problem, you will most likely fail to
make a good design” (student 4). This lack of variation suggests that the class discussion
possibly helped shape the student responses at the language level.

4.4 Student Insight: Everybody spends the most time modelling the solution
(Modelling)
Significantly, many student responses seemed to recognize that modelling—the activity
which consumed the most design time—was negatively correlated with quality. For
instance, student 16 offered a conclusion that “the most important thing I learned today was
that when you design a product, an idea, or anything, you have to try to not only focus on
modeling”. Seven of the students were particularly attentive to how the timelines showed
modelling as the most time intensive activity for most designers in the sample. For example,
students 16 and 3 respectively noted that “even experts spend the most time/effort into
modeling” and “modeling took up the majority of the time for most people”. This
observation—that nobody gets away with not doing a significant amount of solution
modelling during design—can potentially help students demystify and better identify with
the work processes of more experienced designers.

4.5 Student Insight: Breadth is the key (Breadth)
Although students linked several design process activities to design quality, the most prolific
insight emerged from 22 of the 24 students linking high scores with a holistic design process
in terms of activities. In effect, students were noting how the more an activity such as
modelling appeared as a continuous block on the timelines, the less time was then available
for other important activities. The equal split and overlap of students who chose to cover
this theme in their initial observations versus their chief takeaways would indicate that this
insight was both readily apparent and very important to the students.
The rich diversity of expression used around this code is another interesting feature that
warrants elaboration. For instance, some students like student 12 wrote about not ‘getting
stuck’ on ‘one idea’ or phase while reflecting upon their own design process: “[I learned] that
spending time on all aspects of design is critical for a quality product…This is so important to
me because it is easy to get excited about a certain idea and forget what the main thing was
about.” Other students offered their conclusions through ideas regarding even distribution,
revisiting, balance, and integration with respect to design activities. It is difficult to firmly
conclude whether this wider variety of phrases indicates a deeper or more genuine level of
engagement, but nevertheless we found this combination of frequency and diversity to be
telling.
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4.6 Student Insight: Iteration and transition (Iteration)
The second most systematically prevalent set of insights arose from nineteen of the students
writing about how good design processes are iterative in nature. Students expressed this
concept in a variety of ways. Some responses, like student 17’s referred to cycling or
repetition: “There seems to be a clear correlation between the quality of the design and the
ability of the designer to keep cycling through all steps of the process”. Other responses
used terms such as ‘jumping back and forth’ (student 4), ‘going circular’ (student 21), being
‘nonlinear’ (student 19), etc.
Many students also explicitly called out the patterns they observed in high quality scores as
iterative. For instance, student 3 referred to iteration directly in the context of reflecting
upon his own design process: "Also seeing the iterative steps that were made will make me
feel better about stepping back and looking everything over". Since only eight responses
contained this code in Prompt 1 versus seventeen in Prompt 2, it seems that although this
was a valuable takeaway for many students, it was not initially apparent. That some amount
of time or discussion was probably helpful to surfacing this insight could be explained by the
fact that the iteration pattern could only be observed after absorbing all six timelines and
stepping back for synthesis.

4.7 Beyond Design Insights (BDI)
Apart from the above insights, more than a third (10 out of 24) of the student responses
contained elements that extended beyond learning about design processes. In many ways,
these were the statements that the students wrote which did not directly address the
prompts they were given, but pointed to reactions that we consider to be significant.
Unsurprisingly, most occurrences of this BDI code showed up in the second response that
was solicited followed a class discussion that featured research findings, further supporting
our findings concerning the value of guided discovery. In this prompt, the students were
asked to engage in a reflective activity where they selected the most important thing they
learned in the exercise. However, there were a number of instances even during the Prompt
1 responses where some students moved past the data observation prompt and placed
themselves in the situation of the designers in the exercise or attempted to give advice on
what not to do. For instance, student 13’s response ended with “for me I would spend more
time with [the] decision [activity] than the others did”.
One of the most frequently expressed BDI takeaways at an overall level was an appreciation
for ‘show don’t tell’, which tied into several other themes. For instance, the quote for the
title of this paper shows this participant expressing this appreciation while tying it into what
we interpret as a kind of preparation for future learning: “Super valuable! Much more
compelling to see real data, detail, makes me believe, instead of tuning out 'prescribed' info,
can't trust how they derived it b/c don’t know. Spend another day in our class talking about
this research please!” (student 22). Elsewhere, student responses alluded to how stepping
outside of these processes and reflecting upon them might affect their confidence or future
decision making. For example, student 3 wrote of having learned “how other people spend
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their time in design. I didn't have any idea how others did it. Seeing what parts were the
most important for the quality score will definitely shape the way I design in the future”,
while student 10 noted, “I now realize that spending time at this process will pay off”.

Figure 6 – Partial scans of student 7 and 22’s written annotations upon the design timeline handouts

Reviewing student responses from this broader perspective also helped us notice how
students were making meaning of the timelines outside of the prescribed spaces and
prompts that they were given. Some clear instances of this came from three of the students
annotating and sketching directly on their copies of the design timelines to discover
additional insights. For instance, in the image scans above (Figure 6), we can see student 7
attempting to map design to a shape by considering the geometric gradient or slope of
senior 3’s design process. Likewise, student 22 attempts to project certain patterns within
the timelines onto design behaviours such as pivoting. These more visual attempts at
discovery can help us appreciate the different modalities and behaviours students were
engaging in to arrive at their discoveries.

5. Discussion
The students in this study succeeded in discovering six meaningful insights about the design
process, as described in the findings section. The students’ ability to arrive at such insights
confirms that guided discovery was possible and corroborates previous work (BorgfordParnell, 2010). As alluded to in the introduction, we believe that students discovering and
articulating their insights will be helpful for them in future design activities. Specifically,
being able to recognize effective strategies means that there is potential for them to
monitor and adjust their own design activity with increased confidence. For example, seen
from a high level perspective, the students’ insights focus on the significance of spending
time and how that time is spent. Implementing that insight may position students to
monitor how they are spending time, recognise when they are not spending time effectively
(e.g., spending a great amount of time in modelling), and make executive level decisions
about how to spend time going forward (e.g., deciding to revisit the problem definition or
gather more information).

605

Cynthia J. Atman, Arif Ahmer, Kathryn E. Shroyer, Jennifer A. Turns and Jim Borgford-Parnell

The distribution of students’ insights was not the same for the two prompts. Prompt 1
guided students to articulate their observations, and Prompt 2 guided them to reflect and
articulate what was most important to them. Examining the findings, we can see that there
were three patterns of change: (a) an insight being prevalent for Prompt 1 and not prevalent
at Prompt 2 (e.g., Time), (b) an insight not being prevalent for Prompt 1 and being prevalent
for Prompt 2 (e.g., Iteration and Problem Definition), and (c) a balanced pattern in which an
insight was equally prevalent for both prompts (e.g., Breadth and Gathering Information).
Surfacing these patterns of change helps us better understand the guided discovery process
over time in terms of what was easy for individual students to discover early on versus what
they could discover with discussions with peers and the educator. Additionally, we better
understand what discoveries students recognize early on but later replace by more
interesting insights, as compared to students early discoveries that continue to retain their
importance. This way of framing different types of guidance can help with the design of
future guided discovery activities, and also raises questions about how different prompts
might facilitate different discoveries.
As the descriptions of the student comments that made up the content of the code
categories indicate, there was an indication that for some students, their insights were
somewhat personal in nature (for example, insights related to identity, to imagined future
design activities, and to a sense of personal relevance). This is interesting because such
personal positive reaction may increase the likelihood that these insights are not ephemeral,
but rather, become the principles that students later use to ground their own design
processes. Interestingly, the prompt of “the most important thing you learned” does not
necessarily facilitate such personal reactions—learning for students can often be associated
with the type of knowledge that is tested by tests and explained in textbooks. Given that
the prompt did not ask students to provide insight into their personal reactions, the
observation that one-third of the responses featured such a personal dimension might
actually be an underestimation of the personal reactions being felt by the students in this
project. This leads us to wonder what we might have observed if the prompts had been
different. For instance we might have surfaced even more personal insights with prompts
such as “What would you do differently if you were in a future design situation?” or “Do you
think of yourself as a designer?” or “Did today’s activities influence your thoughts about
yourself as a designer?”

6. Limitations and Future Research
One limitation of the study is that our understanding of what the students discovered is
mediated entirely through what they wrote on the sheet of paper they were given. Seeing
that some students actually made annotations directly on the timelines themselves suggests
that we also need to consider other artefacts and ways that students might have been
engaging with the timelines. One possible means of capturing some of these additional
interactions would be to video-record the instructional event. This would make it possible
to discern any unscripted questions and interactions that took place between the students
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and the educator. Additional attention to those interactions could help in scripting the
guidance process so that it is done in a more explainable and repeatable manner. Finally,
given the time-constrained nature of the activity, it was not possible to follow the students
into an actual design activity and see if their new insights helped them be successful. Future
research can explore whether the student insights from the shorter exercise described in
this paper will be helpful for students over a longer term.

7. Conclusion
In this paper, we document what we learned about using guided discovery to help student
designers develop insights about design processes that are based on data and findings from
prior research. This paper contributes to the evidence-base for the specific guided discovery
activity that is laid out here. Our findings lead us to believe that design educators who try to
repeat the activity with their students may discover that additional affordances occur when
there is shared vocabulary and shared reference for ideas such as problem solving and
design process over time. This activity represents one example of creating an activity where
students interact with real data and have the opportunity to discover patterns that they may
later leverage in their own design work. Seen as an example, this can help other educators
create similar guided discovery activities and suggest future research directions into the use
of guided discovery.
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Abstract: This paper presents a case study that focusses on developing
communication and collaboration skills of undergraduate design students studying at
a distance, and vocational learners based in a community maker-space. Participants
were drawn from these formal and informal educational settings and engaged in a
project framed in the context of distributed manufacturing, with designers working
at a distance from the makers, whilst communicating using asynchronous online
tools. Early analysis of the collected data has identified a diversity of working practice
across the participants, and highlighted a disjunction between communication and
collaboration. Encouraging learners to communicate is not the same as encouraging
collaboration. Instead effective collaboration depends on sharing expertise through
dialogue.
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1. Introduction
Design is social, involving multidisciplinary teams working together, often remotely, to
understand and identify solutions to real world problems (Cross and Cross, 1995). Design
outcomes are reached through argumentation and negotiation (Bucciarelli, 1994;
Henderson, 1999), and designers have to collaborate and communicate with a diverse range
of actors who may have an interest in the design process, from managers, to members of
the public, from marketers to makers (Chiu, 2002). But this is a potential barrier to design
success because of a wide range of issues, including differences in culture, language,
process, and location (Vandevelde and Van Dierdonck, 2003). An education in design should
prepare students for these difficulties and equip them with the necessary skills to work
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effectively within multidisciplinary teams. However, design education often offers little
exposure to the necessity of effective communication and collaboration, because student
projects are, on the whole, contained within the comfortable context of a design studio
(Kuhn, 2001). Exposure to external agents is limited because design students often
implement all aspects of a project themselves, from ideation to prototyping, and they carry
out their design processes alongside their peers, supported by their tutors (Boling and Smith,
2013). As a result, concepts and ideas can be shared using common language familiar to the
studio inhabitants. This is very different from the realities of an authentic design process.
In this paper, a case study is presented in which undergraduate students, studying for a
design qualification at a distance with the Open University, undertook a design-make project
in collaboration with vocational learners based in MAKLab1, a community maker-space in
Glasgow. One of the aims of the study was to provide participants with exposure to the
challenges of collaborating remotely and of communicating design concepts and intent,
whilst providing opportunities to develop essential design skills. In the case study
participants worked remotely using an online forum, and we say that communication
occured when “participants post messages [...] making contributions to the specific topic of
the ongoing dialogue” (Montero et al. 2007, p. 567), and we define collaboration as “the
process through which a specific outcome, such as a product or desired performance, is
achieved through group effort” (Koltarsky and Oshri 2005, p.40).
Design students at the Open University have ample opportunities to communicate their
work, due to the distributed nature of their education, and this is supported by the provision
of the Open Design Studio, an online space, which hosts a studio-like community where
students can share and discuss their work with tutors and peers (Lotz et al., 2015). But, as
with a traditional university, exposure to agents external to their course of study is limited.
Working with MAKLab learners provided the Open University learners with an opportunity
to communicate with agents outside the boundaries of the design studio and to collaborate
with other learners. Onstenk (2013) identifies how such collaboration can be mutually
beneficial to both parties. In this study, design students, could benefit from the informal,
skill focussed training that takes place in that MAKLab, while the MAKLab learners could
benefit from communication with the designers, and exposure to the formal learning that
takes place within the Open University. It was anticipated that all participants would
collaborate in designer-maker pairs, but early analysis of the data collected during the casestudy has shown otherwise. During the project all participants engaged extensively in
communicating with their partners, with the joint aim to design and make flat-pack
furniture, but not all participants collaborated. This is arguably an obvious observation, but
is of significant importance to the design of learning activities. If the intended learning
outcomes of an activity are to encourage collaborative working practices then providing
opportunities for communicating is not enough. Instead, learners must be encouraged to

1

http://maklab.co.uk/
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engage in dialogue, to build working relationships and to share their own expertise
(Kotlarsky and Oshri, 2005).

2. Collaborative formal/informal learning in design and making
MAKLab is an innovative Scottish charity focused on providing resources for people from all
backgrounds, of all ages and all abilities to use physical making as a tool for social
empowerment, regeneration, economic growth and social capital. It was founded in 2012 to
allow people access the latest disruptive technologies but since then has grown to a network
of spaces that deliver teaching workshops, community outreach programmes, professional
development and accredited learning for a wide demographic across Scotland. MAKLab are
committed to developing innovative teaching environments that are responsive to the
future needs of design and manufacturing and they are investigating teaching scenarios that
equip designers and makers for the challenges of the future.
Maker-spaces, such as MAKLab, offer novel environments for training in networked,
distributed, yet localised environments. Existing programmes, such as the MIT led
FabAcademy1, have identified a role that higher education (HE) providers can play in
supporting maker-space based learning. This programme follows a distributed model similar
to the Open University’s, where tutors are trained and teaching material is produced
centrally, but learning takes place remotely, within independent maker-spaces distributed
globally. In the case-study presented in this paper we explore an alternative model of makerspace based learning which involves equal collaboration between the HE provider and the
maker-space, with students from the formal HE context benefiting from the learning that
takes place in the informal context of the maker-space, and vice-versa. In this particular
scenario, the HE provider is the Open University, an innovative centre for distance learning,
and the maker-space is MAKLab.
Maker-spaces offer a locus for training programmes that bridge educational needs of
differing students and enhance both technical expertise and ‘soft skills’, including problem
solving, communication and collaborative working (Halverson and Sheridan, 2014).
However, this informal education can be too instrumental, because methods and skills are
often learned in specific situations, with little consideration of underlying concepts and
theory (Resnick, 1987). As a result learners may have difficulty applying learned methods in
new situations. MAKLab are interested in identifying how to generalise their educational
offering, and one approach identified is to offer longer projects that have practical realworld applications.
Conversely, higher education typically focuses on developing widely useable skills and
understanding of theoretical principles, but these rarely map directly onto the knowledge
that people use in work situations, even those learned through highly technical professional
training (Garner, 2005; Resnick, 1987). Providing authentic practical experience for design
students studying at a distance is a challenge that The Open University has engaged with
1

http://fabacademy.org/
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since the 1970s. Only recently with the introduction of online technologies, such as Open
Design Studio (Lotz et al., 2015), has a studio-based learning environment been possible.
But, providing access to tangible aspects of a design education, such as making and
prototype building, is still difficult because students typically do not have access to the tools,
materials and expertise, that are available in traditional design studios, and online activities
cannot act as a replacement.
In the case-study presented in this paper, participants engaged in an authentic learning
experience (Stein et al. 2004), that replicated a real-world distributed designer-maker
relationship, with an aim to bridge formal and informal learning. During the case study
participants were encouraged to collaborate on a design problem and to work together to
develop designs via reflection on physical prototypes. The aim was for participants to learn
from each other, so that the vocational learners at MAKLab could develop conceptual and
theoretical understanding of the design process, while the Open University design students
could engage with the making process and the realities of production. The extent to which
the collaborative learning experience achieved these aims remains to be investigated.
Instead, the remainder of this paper presents early results that focus on the participants’
communication skills as they worked with each other to address the given design brief.

3. A collaborative design-make project
3.1 Background
The case study indirectly builds on a similar study reported by Prats and Garner (2009) in
which design students with the Open University were given an opportunity to engage with
the model making process, in order to augment and enhance their studies. In that research,
the focus was on the role of making in design education, expanding on McCullough’s (1998)
premise that design students studying via a distance learning approach must be able to
engage with physical models as well as with digital tools and outputs. Participants were
tasked with designing a children’s chair, to be manufactured out of 15mm MDF, and the
study took place over several iterations of a design-make-analyse-reflect cycle, replicating a
typical design process while drawing strong parallels with the Kolb cycle of experiential
learning (Kolb and Fry, 1975). Technical and design support was provided at a distance and
the participants’ rough sketches of chair designs were converted into plywood fifth-scale
models which were then mailed back to them, for analysis and reflection. The study
confirmed that giving students access to physical models is vital for supporting design
education because they assist in the act of reflecting about form and shape. It also
confirmed that distance learners need not be deprived of this important aspect of their
education, but that the design-make cycle can be incorporated in their design processes.
However, some weakness were identified in the pedagogical model used, the most apparent
of these being the work-overhead for the technician who had responsibility for converting
drawings into models. This often involved lengthy communication with students in order to
elicit design intention. In the case study reported here we adapted this model by including
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vocational learners located at a MAKLab, who took on this role of technician, and were given
additional authority with the extended role of ‘maker’. Both parties were briefed to
understand that the tutors expected equal participation rather than a model of a technician
acting as a service provider to the ‘designer’. It was anticipated that this collaborative model
of learning would benefit both groups of learners by giving them a real-world project that
enabled them to develop necessary technical skills, and also by encouraging them to
collaborate with external agents by communicating asynchronously, using online
technology.

3.2 Participants
Sixteen participants were drawn from the Open University and MAKLab, two distinct
educational settings. The eight Open University participants had recently completed a
second-level design module, focussing on practical designs skills, and the eight MAKLab
participants were vocational learners interested in developing their making skills using
MAKLab facilities. The project attracted a diverse group, with a wide range of experiences,
education, and backgrounds, and this diversity was apparent in both groups of participants.
The Open University participants (who will be referred to as the designers) were selected
from a pool of applicants who responded to a call to participate. This was circulated to
students who had recently completed the second level design module “T217: Design
Essentials”. No remuneration was offered, but applicants were told they would be allowed
to keep the prototypes they built during the project. The designers were all studying at a
distance, distributed around the UK, and one was based in Germany. Six of the designers
were registered on a design-based qualification, e.g. BSc in Design and Innovation, while the
remaining two were working towards an unnamed Open Degree. Their experience of design
and making outside of their studies varied, ranging from no experience at all, to practicing
designers e.g. in jewellery, and 3D modelling. For most, their primary motivation for
participating in the case study was to enhance their learning, by engaging in making
activities that are difficult to support in distance education. A popular secondary motivation
was to experience collaborative working on an authentic design project. All of the designers
engaged with the project from their own remote locations, and it took place over the
summer study-break, to minimise the impact on their formal learning, whilst also providing a
bridge between successive periods of study.
The MAKLab participants (who will be referred to as the makers) were selected from a pool
of applicants who responded to a call to participate. This was circulated via MAKLab mailing
lists, and advertised at MAKLab locations. No remuneration was offered, but participants
were given membership of MAKLab, which also enabled compliance with health and safety
requirements. The participants were all based in or around Glasgow, and all of the making
activities took place at a MAKLab facility in Glasgow. Two of the makers were already
members and volunteers at MAKLab, but the other six had never previously used MAKLab
services. Some had prior design experience and/or prior making experience using traditional
tools and techniques, but none of them had prior experience working with the
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manufacturing tools used in this project. Two were graduates, in aerospace engineering and
media technology; two were employed, in the IT industry and electronics engineering, the
others were self-employed, e.g. as artists or designers, were volunteering or were
unemployed. For most, the motivation for participating in the project was around career
development, including learning new skills, developing their portfolio for future job
applications and for the employed/self-employed individuals, using the opportunity as
Continuing Professional Development training.

3.3 Task
Participants were randomly allocated partners to form designer-maker pairs, and within
their pairs they were tasked with designing a chair that can be economically manufactured
and transported. The brief specified that the chairs needed to







accommodate adults
be designed for ease of assembly, with no adhesive or fixings
be manufacturable using a CNC router
be flat-packed for ease of transportation
be manufactured from a single material, specifically 12mm thick plywood
minimise waste created during manufacture

This brief was composed with reference to the earlier study reported by Prats and Garner
(2009). MAKLab identified CNC (computer numerical control) routers as an appropriately
flexible technology, with scope for learners to develop useful skills and expertise. The other
requirements were identified with the intention to constrain the design process, and to
ensure the designers’ material discovery was focussed on human needs and production
realities (Morgan, 2012). It was anticipated that the resulting project would be a
collaboration between designers and makers, with both developing skills and knowledge, as
they worked together in a manner that mimicked a real-world scenario of distributed
manufacturing.

3.4 Schedule
The project involved three design-make cycles. In the first cycle, the designers were given
the brief and asked to respond to it by conducting appropriate research and exploring initial
ideas and concepts. In the third week, makers attended a CNC training course, during which
they were introduced to the technology, and were given an opportunity to cut sample
furniture. After the makers completed the course, the designer-maker pairs were introduced
to each other and started working together on the project. Designers were encouraged to
start communicating their ideas and their research to the makers. Similarly, makers were
encourage to share their understanding of the CNC process, in order to help shape initial
concepts according to their feasibility. During the fifth week, the first making session began,
where makers were given access to MAKLab’s CNC routers in order to fabricate the initial
chair designs. These were shipped to the designers, flat-packed. In the second cycle,
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designers were given an opportunity to reflect on their designs, and together with the
makers, identify opportunities for improvement. During the eighth week, the second making
session began, and the modified chair designs were shipped to the designers. The third
cycle, replicated the second, with a third making session taking place during the twelfth
week, and designers received their final prototypes soon after. Designers were encouraged
to use Sketchup1 to construct digital models of their designs, and to export these as 2D dxf
files, for input to the CNC routers. To support the participants, one Open University-based
project member was assigned the role of design-tutor, and one MAKLab-based project
member was assigned the role of maker tutor. The extent to which these tutors managed
the projects varied, but a hands-off approach was encouraged, and tutors intervened only
when issues were identified that limited the progress of the participants, e.g. technical
issues around constructing and exporting digital models in CAD files.

3.4 Data collection
A variety of methods were used to record all aspects of the case-study. The primary method
was an online forum that participants were encouraged to use to communicate with each
other and with the project team. Open Design Studio was not available for this project, and
instead a bespoke text-based forum was built. Forums have limitations as methods of
communication, being impersonal, asynchronous and text-based (Ellis, 2001), but they also
have significant strengths, because they can be accessed at any time and place, their
asynchronous nature encourages more reflective and considerate dialogue, and a record of
conversations is kept and can be revisited. For the purposes of this research, forums were
deemed appropriate to replicate real-world asynchronous communication that often takes
place between distributed designers and makers. The record of conversations was also
identified as an important benefit for the research project itself, because it resulted in a rich
data source which could be used to analyse the participant’s communications.
Participants were given access to three project level forums, Information, FAQ, and
Discussion forums, which were accessible to all participants, as well as the tutors and other
project members, who acted as forum moderators. Each designer-maker pair was also
allocated a Chat forum, with which to communicate to each other on an individual basis.
Each Chat forum was accessible only to the allocated designer-maker pair, the tutors and the
moderators. Designers were allocated a Design Blog, which they were encouraged to use to
record their own thoughts and design process. These were private to the individual
designers. In parallel to this, makers were encouraged to keep work-books, to replicate a
typical vocational learning process.
In addition to the forums, designers completed surveys at critical stages of the project, in
order to record their views on their progress, their interaction with their partners, and
reflections on their design process. These were circulated prior to designers commencing on
the project, and at the end of each design-make cycle. Also, at the end of the project
1

http://www.sketchup.com/
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designers were interviewed by telephone. The makers were interviewed, face-to-face, prior
to the start of the project, and at the end of the project.

3.5 Summary of Results
Seven of the designer-maker pairs completed the project, and a total of 18 full-size
prototype chairs were made and posted to the OU design students. Participants’ journeys
through the process were all unique, but each had their own story to tell of their experience,
and these were all positive. As a result of the process, participants developed technical skills
in designing and making; they learned new approaches to communication; and they
recognised the difficulties inherent in distributed manufacturing that result from working
remotely. The designers also benefited from engaging with material aspects of their design
process, reinforcing the findings of Prats and Garner (2009). Evidence for these claims were
captured in the conversations on the forum, and in the surveys and interviews, and
illustrative examples of this evidence is provided in Table 1. A more detailed analysis of the
project as a learning activity is on-going; instead, on the remainder of the paper, the focus is
on how the participants communicated as they worked together to address the design brief.
Table 1 Evidence of learning.
Learning identified

Evidence of learning

Technical skills

“I actually tried to avoid Sketchup [during the
preceding OU course] … Now I am so confident in
it I am actually applying for a job as an interior
designer where they are asking for Sketchup”

Communication skills

“getting that [design] into a ‘language’ at the
manufacturer can understand and can work with
is an issue that needs to be addressed and
overcome”

Difficulties of redistributed
manufacturing

“the project has given me a great insight into
what it is like working with someone remotely”
“words are a horrible way to communicate design
concepts”

Importance of materiality

“seeing the actual chair helped me to realised
how it really presents itself and adjust its
dimensions”

4. Designing and making chairs at a distance
Early analysis has identified a diversity of working practice across the participants, with
designer-maker pairs working and communicating in a range of different ways. For the
purposes of this paper, we have identified three designer-maker pairs that illustrate this
diversity, and analysis in Section 5 will focus on the communication data recorded in their
Chat forum.

616

Communication is not collaboration: observations from a case study in collaborative learning

The chairs produced by designer-maker pair A are illustrated in Figure 1. The designer
(Designer-A) had some prior experience having completed an internship which involved
designing and building structures for a sustainable urban farm. The maker (Maker-A) was a
self-employed digital artist who had experience in community building projects. Designer-A
initiated shared early sketches and design ideas, and requested feedback about their
feasibility with respect to CNC. She also uploaded photos of a paper-model to illustrate the
intent behind the design concept. Unfortunately, Maker-A had limited internet access, and
his responses were sporadic and brief; he gave little input into the first design concept, only
positive encouragement and instructions on how to present parts in the CAD file.
Consequently, when Designer-A received the first prototype, she was surprised that the
geometry was different to the CAD model, due to CNC toolpaths not accurately reproducing
the curves of the chair design. Designer-A become frustrated because she perceived this as a
consequence of the lack of communication from Maker-A.

Figure 1 Design concepts developed by designer-maker pairs A, over three design-make cycles

On reflection of the first prototype, Designer-A developed the concept further by adapting
the geometry of the chair. Having the physical artefact gave better insight into the required
dimensions of the chair, and informed evolution of the concept. Again, design input from the
maker was limited, however there was more communication about the manufacturing
process. In the second prototype, the basic concept remained the same, but the back and
leg rests had been extended to allow for better support. Unfortunately these modifications
meant that the design could no longer be assembled. For the third prototype she attempted
to develop her understanding of the making and assembly process in order to address this
issue, but with only limited input from Maker-A.
The chairs produced by designer-maker pair B are illustrated in Figure 2. Neither the
designer (Designer-B) nor the maker (Maker-B) had any prior experience of designing or
making. Maker-B shared information about CNC routers and their capabilities, in order to
inform the design of the chair. Designer-B started the project later than the other designers,
and as a result only had a week to develop the first concept. Photos of initial design
concepts, in the form of sketches and a model, were uploaded for feedback, and Maker-B
responded positively.
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Figure 2 Design concepts developed by designer-maker pairs B, over three design-make cycles

During the making process, Maker-B had to modify the design to make it work. He posted
images to show the making process and used these to illustrate possible modifications to the
design. Designer-B was upset that the design was changed without his approval, and
commented that Maker-B did not give useful design input. On reflection of the first
prototype Maker-B, suggested a back was needed, in order to meet the brief, and DesignerB adapted the concept accordingly. Maker-B also suggested other design changes to
improve the design, and provided images to illustrate his suggestions, but these weren’t
adopted. The third prototype adapted the concept slightly by adding some aesthetic detail,
but the structural improvements recommended by Maker-B were not incorporated.
Designer-B was concerned that the third prototype contained making errors, but these were
identified as design errors by Maker-B.
The chairs produced by designer-maker pair C are illustrated in Figure 3. The designer
(Designer-C) had significant previous design experience in jewellery design, furniture design,
set building and 3D modelling. The maker (Maker-C) had some making experience, and was
a volunteer at MAKLab. Communication was initiated by sharing personal information,
including photos, to establish a relationship. The design brief was addressed by first
exploring the problem and its constraints. The CNC process was discussed, Maker-C shared
some existing chair designs, as well as examples of the types of joints that could be used.
The pair also discussed the best way to communicate design intent using coloured lines, and
identified an appropriate colour-scheme. Designer-C shared six potential concepts, as
rendered 3D models, and requested that Maker-C help choose the most appropriate for the
project, based on requirements of comfort and the project constraints. Design files were
uploaded early to give Maker-C time to assess their suitability for making, and Maker-C
shared photos of the making process.
Unfortunately the first prototype broke when Designer-C sat on it, and in response the chair
was completely redesigned to ensure a stable structure. The second design-make cycle
followed a similar process of exploring the problem to establish constraints and
opportunities for improvement. Alternative methods of fixing the chair were explored by
both Designer-C and Maker-C, as well as possible methods for finishing the design. Again
design files were uploaded early to give enough time for discussion and identification of any
issues. The third design-make cycle also followed this pattern, with designer-maker pair
discussing all aspects of the project, the design and the making process. Maker-C decided to
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modify the design during the making process and this was justified using photos. Designer-C
was initially upset about this but eventually conceded that there was an error in the design
files.

Figure 3 Design concepts developed by designer-maker pairs C, over three design-make cycles

5. Analysing project communications
During the project, effective communication was essential in order to meet the brief. The
designers and makers were not co-located, and had no opportunity to meet face-to-face.
Despite this, chairs were produced, and designs evolved over the three design-make cycles,
indicating that all the designer-maker pairs effectively communicated aspects of their intent.
The effectiveness of the collaboration of the three pairs is less apparent, but analysis of the
communications recorded on the forums can provide insight into the extent to which the
pairs collaborated during the process. Early analysis of this data is illustrated in Figure 4.
The participants’ Chat posts were categorised according to whether they referred to design
aspects of the project, making aspects of the project, or other aspects. The graphs in Figure
4 represent the number of posts referring to design and making aspects, according to who
posted them and in which design-make cycle. The important characteristic to notice is the
cross-overs, with designers discussing making processes and vice-versa. The project was
framed so that ownership of the design was held be the designer, whilst ownership of the
making process was held by the maker. In a successful collaborative process, we would
expect evidence of sharing across these boundaries, in order to develop mutual
understanding and a common goal (Kotlarsky and Oshri, 2005).
Pair A posted a total of 82 comments, 35 of which referred to the design, and 10 of which
referred to the making process. In these posts there is some evidence of sharing. In the first
cycle the designer posted a message about the making process, and the maker posted a
message about the design, but this dialogue does not continue into the second cycle. In the
third cycle the designer explored a maker-solution to the problem of assembly, but there is
not enough of this dialogue to resolve the problem.
Pair B posted a total of 39 comments, 13 of which referred to the design, and 8 of which
referred to the making process. The first design-make cycle was completed with little
evidence of sharing. The maker engaged with the design, but the designer did not engage
with the making process. This is possibly due to the short time-frame of this cycle, because

619

Iestyn Jowers, Mark Gaved, Gary Elliott-Cirigottis, Delphine Dallison, Alan Rochead and Mark
Craig

the designer was late joining the project. In the second cycle, the maker focussed only on
design aspects, with little reference to the making process, and did not respond to posts
made by the designer on making. In the third cycle this pattern is mirrored with the designer
focussed only on design aspects, with little reference to the making process; this led to
errors in the final prototype.

Figure 4 A summary of communications between designer-maker pairs, according to the number of
posts referring to design and making issues in the three different design-make cycles.
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Pair C posted a total of 252 comments, 111 of which referred to the design, and 38 of which
referred to the making process. Sharing was an essential part of their process, and this is
evident in Figure 4. In the first cycle, Designer-C posted few comments about the making
process, but Maker-C was immediately willing to contribute to discussions on both design
and making. In cycles 2 and 3, the dialogue between Designer-C and Maker-C had been
established and their posts mirror each other, indicating equal contribution. Both designer
and maker were generous with their expertise and their time, and an interesting design
developed through collaborative dialogue about the problem, design-options, and the
making process.
The graphs in Figure 4 show a high-level summary of the communications that took place
between designer-maker pairs over the course of the project, and they concur with
observations made in Section 4 about the ways the pairs worked together to produce their
chairs. However, this is a very limited view, neglecting many subtleties about how the
designer-maker pairs actually communicated. The content of posts is reduced to a tally of
their number, thereby disregarding their intrinsic differences. For example, the graph of
Group A indicates some elements of sharing, with Maker-A creating posts referring to design
issues in each of the design-make cycles. But, in reality, these posts were very brief, with
little content that could aid Designer-A in the project. Conversely, Designer-A posted
infrequently about making, but some of these posts were extensive, listing questions and
points of discussion, with the intention of initiating dialogue about the making process.
Despite their superficial nature, the graphs are useful in highlighting the disjunction between
communication and collaboration. All three designer-maker pairs communicated but,
arguably, only pair C collaborated, according to Kotlarsky and Oshri (2005): they used
effective dialogue to share ideas and resolve problems. Designer-C and Maker-C started the
project with more design and making experience than the participants in pairs B and C, and
this likely helped them establish such a successful working relationship. Further analysis into
how this relationship developed could provide insight into how to encourage learners to
develop effective collaborations, and may inform the design of future design-make projects
for Open University designers and MAKLab makers.

6. Conclusions
Post-project discussions with designer and makers have confirmed that the experiences of
distributed design presented by the project have helped them develop technical skills, in
CAD and CNC, as well develop an understanding of the complexities of communicating
design ideas when working at a distance. Both groups of participants found the project to be
an authentic learning experience that allowed them to apply and extend their learning in
ways not previously offered within their respective learning environments.
Working together with the makers, the designers were exposed to the making process and
materiality, and through this exposure they developed their understanding of design.
Similarly, working together with the designers exposed the makers to new methods of
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working and thinking, in an unfamiliar context. As a result, the confidence of all participants
developed throughout the project.
Based on this feedback, it could be argued that the case study was a successful activity in
collaborative learning. But, as discussed in the previous section the data collected reveals
that not all participants collaborated to the same extent. The project was effective in
encouraging participants to communicate, but communication is not collaboration.
Acknowledgements: The authors would like to thank the designers and the makers who
participated in the case study. This work is part of Future Makespaces in Redistributed
Manufacturing a two-year project, organised by the Royal College of Art and funded by
the Engineering and Physical Sciences Research Council (EP/M017591/1)
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Abstract: This paper proposes argumentation as a key skill that ties research
methodology into design. The paper first aligns Toulmin argumentation with the role
of design and design results and then provides an example of how this skills set can
be acquired in the context of design. Argumentation can be used to place design in
societal context. A design education course is presented with its starting points and
teaching activities in order to illustrate the application of argumentation in design
research. The course is compared with another recently presented course that takes
the same argumentation model as an underlying principle. The comparison between
the courses reveals how materials can be geared towards different emphases in
learning goals. The paper concludes with an outlook towards further uses of the
argumentation model as a basis for design research.
Keywords: Toulmin argumentation, design research, design education, research
methodology

1. Introduction
When I was in design school, we learned from our professor that: 'you have to be
enthusiastic about your design results, whether you really believe it or not. Then your client
will accept them.' This persuasion served to sell the designed thing to the client - the
industrial company, municipality or organisation, and to the users. However, as models of
'the designer' as above are now being questioned broadly in the post-industrial age (Dilnot,
2016), so is designers' involvement in society. It is being recognised that design is a highly
social activity (Dorst, 2006). In the study of design artefacts there is a shift "from a focus on
invention to an interest in ongoing practices of assembly, demonstration, and performance"
(Suchman, Trigg and Blomberg, 2002). This paper focuses on fostering a language in
designers to engage with this sociality and a research interest in what happens with our
(interim) designs. I propose Toulmin argumentation as a key skill that ties research
methodology into design. Stephen Toulmin (1922-2009) was a British philosopher who, in
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The uses of argument (1958), put forward a model of argumentation that seeks to integrate
the real world into logical reasoning. Against the backdrop of the big collective societies and
their failures in the first half of the 20th century, he and others sought to develop inclusive
models of reasoning that allow consideration of relative viewpoints and of diverse real world
situations. One could say that Toulmin was a design thinker before his time, pre-saging
Schön's (1983) 'The reflective practitioner' in advocating influence of the context on decision
processes. Schön's ideas have been widely adopted and cited in design because his examples
addressed design and because he drew attention to material qualities and their perception
and experience. Toulmin's model of thinking became influential in STEM thinking (Osborne,
2010) but not yet design thinking so much. STEM is an acronym for a science, technology,
engineering and math education approach that arose in the 1990s "because these fields are
deeply intertwined in the real world", as "an interdisciplinary and applied approach that is
coupled with hands-on, problem-based learning" (California STEM Learning Network,
undated). It has recently been expanded to STEAM to include art and design because "Art +
Design are poised to transform our economy in the 21st century just as science and
technology did in the last century" (Stem to Steam, undated). But even generally, debating
and arguing viewpoints is increasingly being adopted as a public format - think televised
political candidate debates. Think also of the evolving internet commentary culture.
While classical argumentation is about pure logic, laws, truths to be generalized from
context, Toulmin argumentation includes the reasons, the rules that specify the context.
Classical argumentation is creates syllogisms (statements 'with reason'), ie the support for a
definite statement, claim or conclusion, based on two related statements of rule and fact.
Toulmin argumentation includes the reasons behind those statements, the specific backing
for the case and their qualifications (limitations) and refutations, or rebuttals (Figure 1).

A�warrant�=�a�principle�
or�rule�that�connects�the�
claim�with�the�evidence�

Circumstances�under�
which�a�claim�is�true�
or�has�value.�

Backing�=�jus fica on�
or�previous�evidence�
for�the�warrant�

Circumstances�under�
which�the�claim�is�not�
true�or�has�no�value.�

Premise�

Premise�

Conclusion�

Figure 1. An illustration of Toulmin argumentation versus classical reasoning, using the topic of
"saying goodbye at an airport". This is a fictional example.
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This move made it possible to make arguments local. A key context in which Toulmin initially
saw this used is jurisdiction, as an important pillar of democratic and just societies. Toulmin
proposed argumentation as a form of communication that could help resolve everyday
conflicts, help people see the other side and facilitate more humane jurisdiction.

1.1 Design communication
As designers, seeking to communicate with others about our design and constructive design
research results, we can benefit from Toulmin argumentation because we are concerned
with the special case and design prototypes reveal their effects in context. Every design is a
unique instantiation. Toulmin argumentation can form a bridge between


the uniqueness of a design in context (right up to the point where a design cannot
fully be explained by words, because not all experience is verbal and fully sharable.
This may relate to aesthetic experience, but also the uniqueness and serendipity of
each use situation), and



the reasoning on decisions, 'how to change situations into preferred ones'



and hence, the articulation of design's contribution to society.

Articulation of design's contribution to society
The last DRS conference, in 2014, sought to put centre-stage that designers are increasingly
intervening in public and corporate discussion. As was in evidence at DRS2014, "designers
are increasingly carving out their place in the public discussion via critical and speculative
design as commentary, and via design thinking’s and service design’s attempts to engage the
boardroom and change organizations and municipalities" (Boess, 2016). The changing roles
require that designers learn to articulate arguments and connect with the languages of other
contexts and disciplines. The increasing engagement of designers with the stakeholder
context is surely one reason why designers and design researchers feel a need to articulate
better what it is they do, as keynote debaters Clive Dilnot and Jamer Hunt and closing panel
member Peter Lloyd and others noted. Another reason for an increased focus on articulation
is that as design research matures, it seeks to improve in quality. Contributors from other
disciplines have been calling for this too (e.g. Lauche, 2007). Context-appropriate
articulation and argumentation are skills that need developing.
An overarching concept of reasoning would be of benefit because design research is very
diverse. It ranges from rigourous approaches such as Scupelli and Hanington on usability and
emotion in studio design (2014), to very qualitative approaches such as Kudrowitz on
creative processes in other disciplines such as master chefs (2014). Design research themes
at DRS conferences are, for example: culture & society, strategic issues, creative practice,
engineering & technology, and the use context (Roworth-Stokes, 2011) and more recently,
an increased focus on the extended role of design, for example Davoli, Redström and van
der Vleuten on design probes to explore and hack the inner workings of delivery systems
(2014), or St. John on combining communication design analysis with gender activism in
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India (2014). Design research as a field must support this still very much evolving diversity.
Toulmin argumentation can help improve the articulation of design's contribution to society.
As a language, it can cross bridges between knowledge that is developed with a high level of
rigour, and knowledge that is developed very discursively and uniquely, as well as between
design and the decision-making on what are preferred situations and how to get there.
Argumentation in design research methodology
So how can this be conveyed to aspiring designers? That argumentation is a skill that needs
developing is something I have experienced in teaching design master students as part of
design research methodology. For the last four years I have been developing a design
research methodology course at Master level for Industrial Design students specialising in
Design for Interaction (DfI). The 84-hour course over a period of 9 weeks consists of lectures,
in-lecture exercises, team seminars and individual work and is abbreviated here as DfI RM.
Feast and Blijlevens (2014) also presented a design course in which Toulmin argumentation
plays a central role. I will take this opportunity to present the DfI RM course in alignment
with Feast and Blijlevens' (2014) course. The advantage of this is that overlapping and
contrasting contexts and objectives serve to explore how the courses foster the ability to
inquire into design contextually. A key difference between the courses is that Feast and
Blijlevens' (2014) use of Toulmin argumentation is part of a design project course, whereas
the DfI RM course is an accompanying course to design projects. It focuses on how to
generate insights on and from a student's design process and how to communicate these
insights.
This paper first introduces the objectives and content of the DfI RM course and compares is
with Feast and Blijlevens' similar but also distinct course. It then reflects on the ability of
aspiring designers to make their thoughts explicit and use this to engage in stakeholder
communication, and how the course supports them in this, and concludes with
recommendations for further adoption of Toulmin argumentation.

2. A design research methodology course
In alignment with Feast and Blijlevens' (2014) description of a course structure, I now
describe a course structure for a course on argumentation in design research. This DfI RM
course has been in development for four years, but the purpose of presentation here is to
demonstrate the integration of Toulmin argumentation in a course structure. Feast and
Blijlevens (2014) emphasised mixed methods as an approach. While the course I describe
also contains methodological content, the focus here will be on the integration of
argumentation.

2.1 Learning objectives
The aim of the DfI RM course is to foster knowledge, skills and creativity in design research
reasoning. This reasoning enables students to design and strengthen their design research
and to convey it to others. This is intended to help the students in their design projects, and
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in their professional practice. In contrast, the aim of Feast and Blijlevens' (2014) course is "to
educate the students in the skills and literacies of design research".
A key difference between DfI RM and Feast and Blijlevens' (2014) structure is that their
course is a design project incorporating research, whereas the course featured here is a
design research methodology course that focuses exlusively on the knowledge-generation
aspect in design. Feast and Blijlevens' (2014) course has a structure in which the learning
objectives (Table 2) closely correspond to the course deliverables. Both courses take a threepart structure representing a beginning, middle and end. In contrast with Feast and
Blijlevens' (2014) deliverable-oriented structure, DfI RM has a structure in which two
deliverables (team seminar reflection and individual mini-paper) are iterated through three
segments, each one progressively adding more body to the same deliverable (Table 1).
Table 1 Comparison of learning objectives
Feast and Blijlevens (2014)
paraphrased
(a design project with
contributing research)

LO1 scoping
identify investigative
methods to support
decision-making for
a design problem

LO 2 plan&design
prepare design
proposal and relevant
research; consider
ethics

LO 3 report
report showing
evidence of methods
and decision-making
processes

DfI RM (various research
contexts like research-indesign, research-throughdesign)

LO 1-3 design
iteration stage
identify and claim
design-relevant
design or research
gap, form research
goal and approach

LO 4-5 strengthening
iteration stage
employ methods to
achieve goal; assess
quality, strength and fit
of the approaches to
support the claim

LO 6-7 conveying
iteration stage
make and support
claims discussing
quality, strength, fit,
benefit and
implications

Table 2 Comparison of course segments and learning objectives
Segment 1

Segment 2

Segment 3

Feast and Blijlevens (2014)

LO 1

LO 1 and 3

LO 1 and 2

DfI RM

LO 1-3, partly 6,7
iteration 1

LO 1-5, partly 6,7
iteration 2

LO 1-7
iteration 3

The learning objectives of DfI RM (Table 3) are more extensive than those of Feast and
Blijlevens (2014), even though the course and its time investment are smaller. This is
because DfI RM serves enable the students to develop the specific yet complex skill of
reasoning via argumentation in design. In addition to that, the learning objectives are here
formulated more in terms of skills to apply to an iterating set of deliverable, whereas Feast
and Blijlevens (2014) formulate them more in the context of three deliverables.
Table 3 Learning objectives of DfI RM in full.
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design your design research
LO1

recognise and demonstrate the role of research in a design project and the
role of design in a research project.

LO2

identify and claim a design-relevant research or design gap. For example,
concerning user experience or behaviour, or uses of (interactive)
technology.

LO3

formulate claim-appropriate and design goal-appropriate and specific
research goals, questions and approaches.

strengthen your design research
LO4

employ appropriate qualitative, quantitative and mixed methods to achieve
research goals and answer research questions of a study.

LO5

analyse the results of a study (yours and others‘) with respect to its quality,
strength and fit in the context (incl. industry vs academia), and hence, to
the reasonableness of the claims it makes.

convey your design research persuasively
LO6

make and support claims to defend and challenge the quality, strength and
fit of a study.

LO7

make and support claims to defend and challenge the benefit and
implications of a study.

As with Feast and Blijlevens' course, these learning objectives are aligned with learning
activities and assessments, following Biggs' (1996) constructive alignment approach, which
seeks to align tasks and tests with what students should learn. It is motivated by a
constructivist approach to learning in which "learners arrive at meaning by actively selecting,
and cumulatively constructing, their own knowledge, through both individual and social
activity" (Biggs, 1996:348).
In contrast to Feast and Blijlevens' course, the learning objectives in DfI RM are mostly
assessed on the higher order levels of learning in Bloom's taxonomy, such as 'creation',
'evaluation' and 'analysis' (Bloom & Kratwohl, 1972). There are no assessments on the
knowledge and understanding level. This is because it is a Master course in which the basic
knowledge of research terms can be assumed to be present in students. There are, however,
short, ungraded exercises to re-activate this knowledge.
The learning activities are aligned in such a way that the students apply argumentation in a
number of parallel activities, each of which is designed and assessed via the same set of
criteria.

2.2 Activities in the course
DfI RM differs from Feast and Blijlevens' (2014) course in that it addresses almost only the
research part of projects, with the assumption that students themselves apply the learnings
in their adjacent and subsequent design project courses. The students' work towards all of
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the learning objectives in almost equal measure through three types of learning activities
the course offers:
-

practical exercises during plenary moments that also contain lectures

-

work on an individual mini-paper (of ca. 1100 words) on a design project of their own

-

team debates on a phd researcher's topic in which they defend or oppose the PhD
researchers' claims.

The learning activities are divided into three segments over the nine course weeks in which
students spend one day a week on the course. In this time, the students develop each of
their deliverables through an iterative process in which they improve each time on the
previous segment, with an adjustment of goal setting. This serves to facilitate 'double-loop
learning', in which students learn to "challenge the appropriateness of goals or the basic
cultural assumptions and mental models for influencing human behavior and predicting
results (e.g. Argyris et al, 1985)" (as cited in Carroll et al, 2004).
To make the progressive nature of the learning objectives visual and experiential for
students, the three segments carry the names 'Bones', 'Muscles' and 'Skin' (Figure 2).

Figure 2: the three segments of the design research methodology course: designing research,
strengthening research, conveying research

Bones
In the first segment, 'Bones', the students learn about the structure of research
argumentation. They learn to formulate, support and present claims using Toulmin
argumentation in the visual format presented in Figure 1. They then apply and develop their
argumentation orally through workshops. They set up the core claim and relevance of a
mini-paper on a design project of their own (Figure 3). The mini-paper is described in more
detail below, in the 'Muscles' section. They then familiarize themselves with the criteria in
detail by peer-reviewing one anothers' 1st iteration papers.
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Figure 3. An illustration the students use to understand how Toulmin argumentation is mapped onto
the structure of a research paper in DfI RM

The students furthermore engage with a given claim by a PhD researcher in a seminar
format, and debate in teams about this claim (pro and con) with the PhD researcher on hand
to answer questions (Figure 4).

Figure 4. Seminars in which the students debate a PhD researcher's claim in teams

Muscles
In the second segment, 'Muscles', the students get to the heart of the course. They follow
various exercises on qualitative and quantitative methods, and they add the methods
section of their mini-paper (Figure 3) which they again peer-review, with an additional
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review from lecturers. They also engage with a second claim by a PhD researcher, this time
on the validity of the methods chosen by the PhD researcher, and again debate this claim
(Figure 4). The students do not do any primary research in this course. Rather, they take the
topic of a previous design project that they have done, and extract those parts from it that
are suitable for reporting. Then, they refine, validate and describe the method used
retrospectively. This serves to keep the focus on the reasoning that goes into research and
should come out of it, rather than on the work of data gathering, which they also do in
adjacent courses. The students are required to work out the research from their previous
project in both a qualitative and a quantitative way, as two alternatives for research
approaches. This prompts a reflection on the difference between qualitative and
quantitative research goals, questions and hypotheses or assumptions. They do simple data
analyses of respectively coding and descriptive statistics. They argue the strength of their
research as warrants (rules or principles that apply) and as qualifiers (limitations and reach
of the conclusions, given the chosen method). Unlike Feast and Blijlevens' 2014 set-up, in DfI
RM each methodological approach forms the basis for a complete, alternative
argumentation.
Skin
In the third segment, 'Skin', the students complete the mini-paper (Figure 3) with a focus on
coherence, persuasion and the consideration of implications, or benefit of the research. This
segment is called 'Skin' because it considers the way in which the students' deepened insight
into the context and effects of design should be shared with the wider context, academia
but also stakeholders in the context. The students also engage with the third and final claim
by the PhD researcher, on the benefit of the research, and debate that claim. They complete
the course with a final peer-review and lecturer review round of the mini-paper, and with a
reflective report on the learnings from the seminars.

3. Evaluation
In the four years that the course has been given, it has evolved quite extensively. Several
formal and informal evaluations have been conducted. In the following, I lean on statements
by one or more students from the free comments they were asked to give as evaluation of
the course. Initially, it was difficult for students see a connection between the written and
oral parts, in spite of fact that both used the Toulmin structure as a basis. Mainly, more and
more hands-on and practical exercises were introduced to enable students to master the
use of Toulmin argumentation. Although the model does not look that much more
complicated than classical reasoning, in practice students find that it takes quite a while to
fluently think this way. This corresponds to Booth, Colomb and Williams' (2004) experience,
it seems, since they describe students' initial response to learning to think with
argumentation as an experience of having lost all capability to think. Through practical
exercises, the students now provide the feedback that they are well enough supported in
this, although they still tend to feel, at the time of the course, that it is somehow artificial
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argumentation rather than natural discussion. However, some of them report that later,
they find themselves using Toulmin argumentation in written work in the adjacent courses.
For about three quarters of the students, the topic of their deliverables is their own design
project from the previous semester. This creates a small dilemma for this course in that I
don't want to leave design-inclusive research approaches like those of Koskinen et al (2011)
unmentioned. To this end I have introduced a variety of exercises over the years. Last year,
students were required to develop an answer to a research question in the form of a robot
prototype to be built within one afternoon. However, the students interpreted this too
much as a 'normal design exercise' and did not fully benefit from the potential of design-asresearch. Some provided the feedback that they felt the exercise belonged in a design
course and not in this research course. Since integrating design into research is one of the
most interesting challenges we are currently addressing within design research, I would still
like to keep this as part of this course material. However, the question could then be asked
whether it is useful to have a separate research methodology course that ends up a lower
priority for the students. Nonetheless, this course has the advantage of gaining the full focus
of students on research alone, without the pressure of excelling at a design project
overshadowing their research efforts.
A key difficulty for the students over the years has been to understand the difference
between design relevance as a disciplinary relevance, and topic relevance as a relevance to
the context in which the design is situated. A design can be evaluated on usability, but also
its social effects in a context, or even its political or economic implications. To this end, as
design researchers we liberally draw on theory from psychology, physiology, anthropology,
sociology and philosophy. But in sharing and publishing our design-related insights, we do
not usually contribute back to those disciplines. Instead, we contribute to journals and
outlets in design, and this leads to a body of design-relevant theory and insights. To this day,
it remains difficult for the students to conceive of design as a field of knowledge to which
they contribute via insights from their designing and inquiring into this. They tend to think in
terms of 'is my design good?', without unpacking what it is about the design (prototype) that
is interesting to see and perhaps transferable as knowledge. With this, the students display a
similar mindset as a field of study in design engineering called 'design rationale'. The
Toulmin model of argumentation has previously been adopted in design engineering
research as the basis for a 'design rationale', to underpin design decisions within technical
fields (Moran and Carroll, 1996) argued. However, Carroll later went on to emphasize the
participatory aspect of rationale (Carroll, 2006). This it was no longer so much about "a
'correct' conceptualization", and more about " one that would facilitate (participatory)
action rather than paralyze it." Carroll still, however, emphasised that "Prototypes provide
an evolving framework for exploring design options, and gradually focusing on a final
solution." In contrast, I contend with Suchman et al (2002) as mentioned earlier, that rather
than focusing towards a final solution, the contextuality of Toulmin argumentation can be
used to enable designers (and design students) to inquire into design and its implications
with knowledge, skills and creativity.
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For this reason, relevance is emphasised in DfI RM as distinct from the benefit for the
context. Figure 3 shows 'topic relevance' and 'dr relevance' (= design research relevance) as
distinct items, to enable students to make statements about this. Topic relevance indicates
the societal relevance.
As a last reflection, the students value the course structure of 'Bones', 'Muscles' and 'Skin' as
a metaphor for argumentation structure at the core, methodology to get things moving, and
persuasion to convey the results of research. However, one might ask whether this is a
somewhat male imagery for research. For the sake of clarity it should not be extended
within such a small course, but there would certainly be scope to introduce 'Flesh', 'Heart'
and 'Brain', for example, in further explorations of principles of design research.

5. Conclusion
This paper has made the case for Toulmin argumentation as a useful basis for reasoning in
design research, as Feast and Bijlevens (2014) have also done. We have here contributed a
design for a course that focuses on design research reasoning in a broader scope than the
reasoning within a design project. What we in design can contribute to the use of Toulmin
argumentation in a wider context such as STEAM disciplines, is a thorough design of the
usefulness of these ideas. Osborne (2010), for example, advocated the use of the
argumentation model but omitted to explain in the paper what warrants actually are. Booth,
Colomb and Williams (2004) build up an extremely thorough set of tools to hone
argumentation, but this set of tools is at a level of complexity far higher than designers can
realistically use in practice. Again similarly to Feast and Blijlevens (2014), there is still much
scope for the development of practical and pragmatic tools to support reasoning in design
research.
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Abstract: Literature on the use of design tools in educational settings notes an
uneasy relationship between student use of traditional hand sketching and digital
modelling tools (CAD) during the industrial design process. This is often manifested in
the transition from sketching to CAD and exacerbated by a preference of current
students to use CAD. In this research we report the teaching of a new design practice
“Digital Sketch Modelling” which combines the strengths of sketching in ideation and
CAD in dimensional accuracy while versing students in digital sketching skills that are
now expected of graduates going into industry. In doing so we move beyond treating
digital sketching as an equivalent of traditional sketching to become a new
transitional design tool. This paper sets out the key steps of the Digital Sketch
Modelling technique and reports its integration in industrial design curriculum over
the last two years. In doing so we contribute a new type of design practice with a
research based foundation that answers the requirements of modern industrial
design practice.

Keywords: Digital sketching, CAD, Visual thinking, Design sketches

1. Introduction
Digitising tablets with pen-based inputs (often known simply as drawing tablets) have
become popular and their use widespread across a range of creative and design disciplines.
Many industrial design practices now use such hardware regularly in their design process to
create digital sketches (defined as 2D images created using the sketch based interface). Use
of these digital tools and associated software facilitates greater opportunity for high quality
rendering of materials, more flexible exploration via a means to “undo” actions, and the
This work is licensed under a Creative Commons Attribution-Non Commercial 4.0
International License.
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ability to generate multiple colour and finish variations to name only a few. The widespread
use and availability of these tools requires design education to respond ensuring graduating
students are competent in their use (Aldoy & Evans, 2011). This presents both challenges
and opportunities for industrial design education. The challenge is in understanding the way
in which these tools compliment and contrast traditional hand-sketching techniques (also
used in industry) within the design process, and translating this into appropriate
exercises/pedagogies that will infer this understanding to students. We perceive the
opportunity associated with the use of digital sketching reaching a critical mass in being able
to blend the use of traditional analogue sketching and 3d digital modelling tools. In
particular we see digital sketching as a means to bridge the troubled waters (further
discussed in 2.2) where students transition from traditional sketching to 3d digital modelling
(CAD) during student design projects.
The authors acknowledge that there is an existent body of research in computer graphics
and HCI fields that explore novel approaches to design tools. Many of these approaches are
developed at a lab-based level and take many years to become commercially available tools
that are adopted by industry. The intention of the research reported in this paper is in
responding to current trends in the use of digital tools (digital sketching and CAD) in design
practice and propose a blending of them in order to ease transitions between traditional
hand-sketch techniques and 3d digital modelling.
In this paper we describe how we have addressed the challenges and embraced the
opportunities within our teaching practice by introducing a digital sketching technique that
we refer to as “Digital Sketch Modelling”. We begin by reviewing typical industrial design
techniques focusing on the tools of sketching and 3d digital modelling (CAD) and the
intentions of their use. In doing so we explore some of the debate relating to these tools,
specifically arguments against beginning CAD early in the design process but also
acknowledging students’ increasing dexterity and propensity to use CAD. This forms the
theoretical foundation used to propose Digital Sketch Modelling as a bridge between the
two tools. A review of the characteristics and strengths of digital sketching is then presented
with an outline of the Digital Sketch Modelling technique and workflow. Subsequently we
describe our approach to teaching Digital Sketch Modelling to industrial design students as a
way to blend the strengths of both sketching and CAD modelling during concept design. We
then reflect on the teaching of this new design practice outlining challenges faced and
improvements made over 2 years of teaching.

2. Background
We begin by giving context to the techniques and tools within the typical industrial design
process reflected in teaching in traditional studio design projects.

2.1 Visual Representations During the Design Process
A typical industrial design or product design process is set out in Figure 1. This is derived
from the industrial design process set out in Ulrich and Eppinger (2008), highlighting the use
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of sketching and digital representations relevant to this research defined by Pei, Campbell,
and Evans (2011).

Figure 1 Illustrating the transition between use of hand sketching and CAD to represent concept
designs during the progression of the design process

Key aspects of the process that are of note in this study are the media/tools used to design
concepts and the creative intentions at each stage. At the beginning of the process there is
an emphasis on the use of traditional hand-sketching widely regarded as a critical aspect of
creative thinking in design (Cross, 1982; Lawson, 2002) and a major part of design
pedagogies (Oxman, 2008). As the process continues tools are used that embody the design
in greater detail and fidelity but requiring the designer to invest more time to create
embodiments. In a typical process ambiguous explorative sketches gradually include more
detail and are thus more prescriptive of a final design. To further develop details, designers
begin working with 3d digital modelling tools often referred to as CAD. This involves making
decisions on scale proportion and to some extent manufacturing process and assembly. Thus
the outcome is a highly resolved design that can be rendered at photorealistic quality often
perceived as being real by the viewer. The authors acknowledge that no design process is
necessarily identical to another and that often the process can be iterative between stages
and tools used. In the context of design education the limited time available and need to
practice the full spectrum of design tools necessitates a more prescriptive process.
The key observation from this generalised design process is the way in which the handsketching transitions to the 3d modelling stage as designs develop, however the relatively
bipolar nature of sketching (ambiguous and quick) and CAD (detailed but slow) makes this
transition far from seamless. These bipolar properties are now discussed in the following
section.
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2.2 Sketching and CAD
As stated above, sketching is widely regarded as a critical aspect of creative thinking in
design). Schön (1983) and Goldschmidt (1991) highlight the use of the sketch as a key
mechanism to facilitate an iterative thought process where a form of dialogue is created
between the sketching action of the designer and perception of the subsequent sketch. One
of the key characteristics of the sketch to facilitate this type of process is the freedom with
which the designer has to make marks and manipulate representations using pen and paper.
A second key characteristic is the ambiguity in sketches (i.e. not fully prescribing or locking in
any specific detail) that helps to facilitate the dialogue surrounding the design and question
details of the design (Tovey, Porter, & Newman, 2003).
With respect to these qualities of sketching there is speculation of the ability of CAD tools to
mimic this type of creative practice. Lawson (2002) first highlights that CAD packages by the
nature of complexity in their operation can be restrictive where a user is not highly skilled
and the reflective dialogue can be lost. Lawson (2005) further notes that the accuracy of the
model can remove ambiguity that instigates the reflective dialogue. Robertson and Radcliffe
(2009) echo these thoughts indicating that the enhanced visual quality of models leads to a
sense of finality that, on top of lacking ambiguity combined with significant time investment,
results in a fixation and unwillingness to make changes to designs.
Tovey et al. (2003) in reviewing the design process (industrial design/automotive) makes a
helpful distinction between sketching and CAD with the former being a thinking tool and the
latter as a communication tool. This sentiment of “different tools for different jobs” is
echoed by Self (2013). Here Self argues that there is a place for both tools and the emphasis
is on the designer to use their experience to understand where the relative uses are
appropriate. Indeed Robertson and Radcliffe (2009) highlight that experience with CAD tools
can help to reduce the negative effects of CAD on creative thinking due to the increased
ability to work quickly and easily modify models.
It should be noted that CAD tools for engineering and design have developed rapidly,
facilitated by greater computing power, in becoming faster more flexible and more intuitive
to use. In particular we refer to the increasing ease of editing models in parametric solid
modelling packages such as SolidWorks and direct editing capabilities in surface/NURBS
modelling software such as Rhino or Alias (most frequently used by Industrial Design
students in the institution that is the focus of this research). While this may be the case
Alcaide-Marzal, Diego-Más, Asensio-Cuesta, and Piqueras-Fiszman (2013) state that the
flexibility is still far from that of the paper sketch. In particular we observe improvements to
work more quickly and be more flexible in making changes to designs, however the designed
outcome/model is still highly resolved and thus not ambiguous. Thus despite advances in
CAD tools, the bipolar characteristics of CAD and sketching are still evident. While the
transition between tools can be overcome with experience, in the context of design
education it is not possible to rely on students’ limited experience to guide tool use.
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van Passel and Eggink (2013) note a lack of engagement of current students in sketching
activities, offering an explanation for this being a preference for CAD tools due to the
enhanced visual representation. When compared with the outcomes they are capable of
producing by sketching, the high quality visuals produced using CAD can enamour students
leading to a preference for the tools that will produce outcomes that “look the best”. This in
turn can lead to an underdevelopment of sketching skills. An additional consideration in this
preference for CAD over traditional tools is that many current students can now be
considered ‘digital natives’. Current students have spent much of their education and lives
using digital tools/devices and unsurprisingly expect to use them and capitalise on their
advantages (enhanced visual representation and ability to add detail) over traditional
tools/media.
In summary it is clear that there are prominent relative strengths and roles within the design
process of both sketching and CAD, thus neither are likely to be replaced by the other. It is
also clear that there is still segregation between the two tools and hence the appropriate
point for student designers to transition between them requires some experience. In current
design education we see a heavy preference by students for CAD over sketching contended
to be widespread in many disciplines of design education. Thus the transition and
appropriate use of both tools becomes even harder to manage and a major driver for the
introduction of digital sketch modelling. As such we see an opportunity for digital sketching
to answer the need to ease this this transition by appeasing student desires to use modern
technology (overuse of CAD) while maintaining the critical strengths of sketching (freedom
and ambiguity).

2.3 Digital sketching
Despite the widespread use in industry of digital tablets and digital sketch interfaces
becoming standard in entry-level laptops, there is a need to revisit their use in design
education (Aldoy & Evans, 2011). Referring to commonly used texts in teaching sketching
(Eissen & Steur, 2012; Olofsson & Sjölén, 2007) we see that digital sketching is treated as an
analogue of traditional sketch renders (typically detailed sketches applying marker
rendering) but with significant functional advantages. The advantages afforded primarily
through the software used alongside the digitising tablet are summarised as follows:
 Undo: The designer can easily “undo” any erroneous actions thus strokes do
not need to be so deliberate.
 Cut, Paste, Duplicate and Transform: The designer can change elements of a
sketch in placement size and rotation. Previously this would require
photocopying pages and or physically cutting out parts of sketches.
 Marker/brush and colour flexibility: The designer is able to access an almost
infinite range of colours and tones that can be applied with an equally wide
range of pens or brushes. Furthermore marks can be made to add both light
and dark tones. This flexibility is also available as a means to erase strokes.
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 Line templates: Digital tools allow users to generate perfectly straight/smooth
lines and curving ellipses rather than relying on hand-eye coordination.
 Layers: Layers provide architecture in the file/sketch being created that allows
the designer to apply all of the above tools to individual elements without
editing or compromising other parts of the design/sketch.
Generally the result of the increased functionality is in the first instance is in a higher degree
of realism that can be achieved than in typical analogue sketching. However with the tools
available and subsequent level of realism, the time taken to produce a sketch at this level is
longer. Conversely the realism is less than that of a 3d digital model, primarily in the way
that the design/representation is only 2d, but also in an inherently sketchy appearance.
Thus considering the goals of different types of visualisation, we view the ideal use of digital
sketching in the design process as being for the purposes of better quality representation,
with ambiguity to facilitate exploration and avoid bounded ideation and circumscribed
thinking. Thus we situate digital sketching between traditional sketching and CAD modelling.
As stated above current literature/texts on teaching sketching present digital sketching as an
analogue of traditional sketching. In other words digital sketching is only viewed as
advancement on traditional sketching. The major contribution described in this paper to
design pedagogy is in moving beyond treating digital sketching as a more advanced analogue
of traditional sketching by integrating elements of CAD into the process/tool as well. Equally
this can be viewed as projecting strengths of sketching (ambiguity and freedom in mark
making) into the CAD process. Figure 2 below illustrates this situating of Digital Sketch
Modelling in the context of the process presented in Figure 1.

Figure 2 Illustrating the position of Digital Sketch Modelling as a representation tool within the design
process

3. Digital Sketch Modelling Workflow
We now discuss the key elements of the digital sketching workflow/method as a means to
integrate characteristics of sketching and CAD in a digital sketch setting. The fundamental
stages that differentiate the technique from digital sketching and CAD modelling are the use
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of a “proxy model” and “sketch-over”. We now elaborate each of these and illustrate the
complete workflow.

3.1 The Proxy Model
The term “Digital Sketch Modelling” is used as to evoke the technique of sketch modelling
(Pei et al., 2011) in a digital capacity. In particular we reference use of readily available
cheap materials to construct low fidelity models exploring the size and shape of the design
concept that can then be augmented with sketches to add further detail. Another analogy
can be drawn with the use of maquette figures when sketching or painting figures in
portraiture. In this digital approach we begin with the “proxy model”. The proxy model is
constructed from “basic forms” usually derived from primitives available in modelling
software such as spheres, cones, cuboids and cylinders. These basic forms are then
assembled in the modelling software to “block out” an underlying product form echoing the
level of detail seen in a physical sketch model or maquette. As with physical sketch
modelling the intention is to balance time invested against the fidelity or detail of the model.
Simply put, as little time as possible should be spent to represent the design in a capacity
where there is the minimum level of detail to reflect on the design and iterate further. The
same is the case in Digital Sketch Modelling.

Figure 3 Example of a proxy model and the basic forms typically used to construct them.

The authors contend that by using said basic forms to limit the complexity, the enhanced
visual quality of models and the ability to add detail that can result in bounded ideation
(Robertson & Radcliffe, 2009) is removed. Hence while CAD modelling tools are being used,
which may seem counter intuitive having outlined issues associated with use of CAD too
early in the design process, we believe we have circumvented some of the causes of these
problems through the simplicity of the proxy model and short time required to produce it.
Methods of prescribing the level of detail embodied in the proxy model in the studio setting
are discussed further in section 4.
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3.2 Sketch Over: Bringing the Proxy Model into a sketching environment
The second key component of the Digital Sketch Modelling workflow is the sketch-over. As
with the proxy model this draws significant influence from traditional design tools. Here the
analogy is of the use of underlays when sketching. Underlay refers to the use of a
perspective grid, sketch, photograph, vehicle package or more recently a print out of a 3d
model view placed beneath the page being sketched on (Cheng, 2002; Eissen & Steur, 2012;
Gahan, 2010; Scott, 2015). This helps the designer by guiding them in the placement of
outlines and form lines in the correct perspective and proportion.
In the Digital Sketch Modelling workflow, once a suitable proxy model has been generated,
the designer captures views of the model they wish to use in their sketch saving them as 2D
images. Figure 4 shows examples of saved 2D views of the proxy model shown in Figure 3.
Now that the 2d views are produced the differences from traditional underlays are more
apparent centring on some of the key capabilities associated with digital sketching discussed
in 2.3.

Figure 4 Examples of two views of a proxy model for a hand drill, rendered and imported into
Photoshop

Key capabilities capitalised upon are firstly the use of layers. Here the digital sketch
environment in effect allows the user to use an unlimited number of pages (in the form of
layers) to sketch over the proxy model. It is also possible to quickly and easily duplicate
layers at any stage. This also gives the ability to separate and independently modify parts of
or versions of underlays, the result of which is vastly increased flexibility and the speed with
which multiple variant designs can be created while still capitalising on the aid of underlays.
The second key addition is in the ability to duplicate colours/shades or even clone sections
of the proxy model. Traditional sketching follows a sequence where designers sketch
outlines and form lines to represent boundaries and contours. Once these are somewhat
established designers use markers or other media to add details to represent surfaces
(Tovey et al., 2003). Here the capabilities from duplicating different tones that represent
surfaces allow the designer to work with outlines and surfaces concurrently. This in effect
allows the designer to sketch outlines and also represent (sculpt) surfaces simultaneously.
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Figure 5 Examples of two variant designs generated from the same proxy model (featured in Figure
3&4) using the digital sketch over technique

Another notable flexibility provided is in way in which the designer has the ability to
annotate the sketch with text and motion arrows. While somewhat obvious, the ability to
add these semantic properties is raised by Lawson (2002) as being important to sketching as
a creative exercise and also noted by Meneely (2007) as a key advantage in digital tablet use.
In addition to these more prominent capabilities/differences the advantages set out in 2.3
are still at the designer’s disposal, namely the ability to undo, cut, paste, duplicate,
transform elements, and the range of colours tones and brushes at the designer’s disposal.

4. Implementation of Digital Sketch Modelling in Industrial Design
Curriculum
Having set out the details of the technique we now discuss its implementation in the
industrial design curriculum. The Digital Sketch Modelling technique is taught to students
during a studio titled “Product Visualisation 3: Digital Sketching and Rendering”. The overall
aim of the studio is to teach students digital sketching and advanced rendering techniques.
The “3” in the title denotes the way in which this studio is taught following on from previous
visualisation studios, thus this studio blends prior (basic) knowledge of both traditional
sketching and CAD. The studio runs for 12 weeks of which the first five weeks focus on
learning the basics of digital sketching using a digitising tablet (in this case a Wacom 24HD
Cintiq) with Adobe Photoshop. The subsequent 4 weeks are dedicated to Digital Sketch
Modelling and the final two weeks focus on rendering software for 3d digital models. This
syllabus is illustrated in Figure 6.
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Figure 6 Timeline and activities during the subject in which Digital Sketch Modelling is taught

4.1 Digital Sketch Modelling Pedagogy
One week prior to the Digital Sketch Modelling stage (week 6 in the semester) students are
given a design brief. In the first year this was a power tool, in the second the brief was open.
In the first stage of the project students are required to create a range of sketches exploring
different concepts. Here digital sketching is used to practice techniques taught during the
fundamentals stage of the process. At this stage the sketching is largely still an analogue of
traditional hand-sketching as per techniques set out in (Eissen & Steur, 2012; Olofsson &
Sjölén, 2007). Over weeks 7 and 8 students begin by developing a proxy model to represent
their chosen concept and go on to create 3 variant designs for the concept via sketch-over
on views of their proxy model. The final week is spent further refining one variation by
adding further shape details, colour and material finishes. This final design variation is the
basis for a presentation panel that forms the final outcome of the digital sketch modelling
process along with a folio including all Digital Sketch Modelling work leading up to this point.

4.2 Implementation: Year 1 Discussion & Feedback
The delivery in class and student engagement with the technique is now discussed. The
clearest feedback from students was spelling out the way in which having a proxy model to
sketch over helped them to understand and create the correct 3d perspective. Poor
perspective was noted at the outset of the unit as being a problem area for students when
going through the digital sketch fundamentals. A typical student response suggested that
where students often knew from looking at sketches that some aspect of their perspective
was incorrect but didn’t know what, the proxy model helped to show this very quickly.
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Figure 7 from both 1st and 2nd year of teaching the technique Example student projects showing
proxy models (i) and final designs (ii)

647

Charlie Ranscombe and Katherine Bissett-Johnson

In a similar manner students noted that the proxy model also helped to define the correct
tonal value to apply to accurately reflect surface geometry through the ability to replicate
colours (colour picker/eyedropper tool).
The major challenges observed by educators related to the way in which students
approached the proxy model. Students were encouraged to use a simplistic proxy model.
During the course of teaching it was seen that many students where going beyond this
suggested level of detail (See Figure 7 a)i) and a)ii) for example). This showed that students
were relying on CAD modelling to create their design rather than sketching it. When probed
as to why they took this course of action, many students indicated they found it easier and
the outcome “looked better”. Consequently it was observed during grading the degree of
difference from proxy to final concept was far less than expected where over-detailed proxy
models were used compared with more simplistic proxy models (see again Figure 7 ai) and
a)ii)). These observations concur with those of Robertson and Radcliffe (2009) in
demonstrating the way in which students were still enticed into CAD modelling by the
enhanced visual quality and as a consequence their ideation was bounded.
Another factor in this observation is that students had received training in CAD software and
also used it independently in previous studio projects. Conversely this studio was the first
time students were introduced to digital sketching. Thus it is suggested that students were
deferring to the media/tools that they felt were easier to use. Again, when probed as to how
they defined easy to use, students focused on ease with which they could produce enhanced
visual outcomes. In other words there was a strong temptation to over refine their proxy
model in CAD because creating equivalent detail via sketch was harder and that the result
was deemed by students to have weaker visuals.

4.3 Implementation: Year 2 Discussion & Feedback
Following on from observations of student engagement and outcomes, a number of
adjustments were made to the delivery of the technique for the second year. The major
change made was in the level of detail used in the proxy models. Students were instructed
to use a maximum of 5 basic forms placed in any arrangement to create the proxy model.
The second adjustment was specifying the modelling software for students to use in creating
the proxy model. In the first year many students used solid modelling software (SolidWorks)
where in the second year students were encouraged to use surface modelling software
(Rhino). This software had the increased flexibility and ease to arrange basic forms. It was
also software students were less familiar with and hence less likely to have the capability to
over-refine their models.
While some stronger students embraced these rules with highly rated outcomes (See Figure
7 d) and e) for examples), there were still instances of over refining proxy models and barely
applying digital sketching skills (see Figure 7 b)). A further observation was in the nature of
the variations students designed from their proxy model. It was seen that some students
appeared to be bound by the overall volumes/geometry of their proxy model and would
only sketch variations in graphical details such as buttons, lights or material finishes (see

648

Digital Sketch Modelling: Integrating digital sketching as a transition between sketching and CAD
in Industrial Design Education

Figure 7 c)) while others explored more form based variations as well as graphical elements
(see Figure 7 d) and e)).
The expectation running the class for the second time was that the inherent ambiguity of
simplistic proxy models would automatically stimulate students into greater explorations of
form. The outcomes suggest that this is the case for some students, however others retain a
simplistic form and only explored graphical elements. Thus a consideration going forward is
how to teach the technique in such a way that encourages students to explore both form
and graphical elements.
Feedback from students further corroborated that from the first year of teaching regarding
the way the technique helped to train perspective and tone. While there were still students
indicating they would prefer to use CAD alone to create designs, there were more students
indicating that they would find it difficult and time consuming to create their final designs
and indicated the forms and finishes they had created represented concepts far beyond
their current 3d modelling capabilities. This was seen as a major breakthrough in
understanding the technique and battling issues of circumscribed thinking that can occur
through over reliance on CAD.

5. Conclusion
In this paper we describe how we teach the Digital Sketch Modelling technique as an
approach to digital sketching that bridges opposing strengths in traditional sketching
techniques and CAD. Through a survey of the literature we have explored the relative
strengths and weaknesses of both CAD and sketching and shown that there is a need in
education to bridge the way in which both are considered and applied during a typical
industrial design process. In describing the technique we conclude with a number of key
benefits of its use. These are summarised as:
 Embracing a technology that is widely used in industry but under used in
education, also accounting for the fact that students are digital natives and
expect to capitalise on digital tools when they are available.
 Maintaining the freedoms of sketching while capitalising on enhanced visual
properties (materials, surface finishes, graphical elements).
 Using the readily available 3d forms from CAD as a means to assist student’s
ability in sketching visualisations. Namely to create accurate perspective and
use appropriate tonal variation to communicate 3d form.
In doing all of the above we believe we make a significant contribution in providing a new
research based approach to digital ideation answering calls integrate digital sketching into
design curricula. Furthermore the experiences of this studio lead to a secondary conclusion
that there is a need to more rigorously communicate the intentions of different tools’ uses
through the design process and when it is appropriate to use them.
We acknowledge that there is now a need to conduct further research into digital sketch
modelling. Firstly a follow up study on the way students apply the technique in subsequent
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studio design projects where tools at their disposal are less prescribed is needed. This is
expected to be in the form of a review where folio work from subsequent studios is analysed
for application of the technique. At a foundational level there is a need to formally
experiment with the use of the technique against a control in order to make more
generalizable claims on the benefits of using the technique. There is also a need to test the
breadth of ideas that are produced with respect to the relative simplicity (ambiguity) of
proxy models. This would help to elaborate the level of detail in the proxy model that is ideal
for producing a wide breadth of ideas/variations during concept development. This could
also be extended to compare experienced designers’ use of the technique compared with
that of students. Findings in this test would also help in exploring whether this technique
functions best as a stand-alone design tool or rather an educational scaffold to assist
students in learning how to apply skills in sketching (digital and traditional) and CAD.
Acknowledgements: The Authors would first like to acknowledge Bryan Lee for his help
in developing and delivering the Digital Sketch Modelling pedagogy in studio classes. The
authors would also like to thank the reviewers for their insightful comments on earlier
drafts of this article.
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Abstract: A challenge in today's design education practice is to formulate and use
methods that support competences in the in-between-space between basic form
training and learning that is relevant for designers in the future society. The aim of
the paper is to discuss and to evaluate prototyping exercises in design education
placed in that in-between space. Four different approaches to prototyping exercises
are described, examined and evaluated in the paper. The prototyping exercises are
engaging the students in the learning cycle phases of learning by experimentation
and learning by experiencing. The result shows that the prototyping exercises did
support learning of diverse competences in that in-between space but were also
counterproductive and met different kinds of resistance in the students. This paper
invites to a dialogue on how different prototyping techniques in design education
might be used when educating designers.
Keywords: design education; spatial design; prototyping; body involvement

1. Introduction
In a panel discussion on Design and Innovation in 2015, a person in the audience asked the
panel of design researchers:
In the good old days, design was about aesthetics and function, but you are talking
about relations, users and services. Have you forgotten about form and function?

The content of this question is central for the paper. First, it points at how design is
understood in parts of society in 2015. The students that are applying to a BA in Information
Design - Spatial Design have a challenge to orient themselves today in defining design and
design competences, and some are referring to design as styling (judging from the
motivation letters from the last decade of students applying).
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The question is secondly pointing at the challenge to form a design education curriculum
and teach design education today. We believe that form and function are still important, but
considering the societal challenges in the future, the repertoire of a designer has to include a
wider range of competences. Information design as a subject involves basic knowledge that
is overlapping the education in for example interior design and architecture. The reasoning
within this paper is thus not limited to information design but can also be of value for design
education in general. It has been argued that subjective, elitist, ideological and masterapprentice models still control many architectural design education studios around the
world (Salama 2015, p. 9). That model is said to promote invention over innovation, promote
individualism and subjectivity over creative collaborative processes and community based
learning (ibid). Working in the context of design education for information and spatial design
at university level we strive to form an education, that meet the needs in society of
designers who can design information in and with spatial environments. We are obliged to
provide students with an education that gives necessary competences to work professionally
with information, especially in spatial design and to provide conditions for advanced studies
at graduate level in Information Design (Study Plan for a BA in Information design, n.d.).
A challenge in information design education is that design is often seen as problem solving.
The students are, for example, trained to do incremental improvements in different public
spaces from an information design point of view. This is a description of the design process
as a problem-solving improvement process close to the definition of Simon (1970). To
support an explorative innovative mind-set, in order to educate spatial information
designers that can be able to develop competences for explorative innovation instead of
incremental improvements, a different kind of attitude to design is needed. To prepare the
students for explorative radical innovation, competences such as installing a culture of
playfulness, be permissive in groups, building on others, risk taking but also to radically
questioning and understand the what, the how and the why of their role and the role of
design in a future society, are important (Peschl and Fundneider 2014). The extended role of
architecture as a profession is described as to provide better living for individuals and
societies (Salama 2015, p.159). This includes knowledge in knowing why it is better, better
for what, and better for whom. It is also to understand what constitutes a creative act, when
creativity is appropriate, and what can be done with it (ibid.). Based on studies on designers
in action, the design process can be described as radically transformational, involving the
development of partial and interim solutions which may ultimately play no role in the final
design, intrinsically discover new goals (Caroll and Rosson 1985). The education needs to
train the students creativity in how to define and identify a problem, rather than to solve a
problem. One goal for design education is then to find methods to facilitate the ‘voice’ in
learners and give the students possibility to talk and experience more than the teacher as
discussed in Ghassan and Bohemia (2015).
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Figure 1 The learning cycle (adapted from Salama 2015). The green field marks where the main
focus of the prototyping exercises presented in the paper can be placed into the learning
cycle.

In order to be able to work as a designer, to find ways to navigate in an unknown future of
design in society, the students should be provided with possibilities of exploring different
ways of learning and designing. In the strive to develop spatial design education methods
that supports innovation and creativity, to train collaborative processes and learning that
both is relevant for the society but also gives the possibility of basic form training we have
developed different kinds of prototyping exercises. In the early stages of the design process,
we used methods and materials that aim to support understanding and definition of the
problem and support the idea process rather than proposing solutions. The design process
then becomes iterative, and includes artefacts and materials to explore and experience both
basic form training the design space in the early phases of the design process. The exercises
acknowledge different aspects of learning, such as learning by experiencing and learning by
experimentation (Figure 1). The aim for the prototyping exercises was to stimulate the
students’ active experimentation with basic training of volumes, composition etc. but also
learn about future form and exploring ideas by experiencing and experiment with materials.
The aim of the study was to examine the effects of the exercises and to evaluate them. We
want, with this paper, to open a dialogue on how the different prototyping techniques can
stimulate learning by doing and learning by experiencing in relation to future design
competences.
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2. Method
During 2008-2015 we developed exercises to support active experimentation and learning
by experiencing. The examples are chosen to cover a diversity of the exercises. In all
examples presented the student group consisted of 15-22 students, in majority female, and
most between 20-30 years old. They all have passed one semester or more of their BA in
information design before the exercises were introduced. Most of the students have prior
knowledge of design from college but have limited experience in the basics of handicraft of
designing. The material presented here is based on observations, student presentations,
course evaluations, and discussions with the students, photos from the processes and of the
prototypes. The processes were introduced and followed by the authors. We analysed the
whole material from a perspective of how the exercises supported students’ active
experimentation in basic form training. We have analysed the material to find out if it
supported collaborative processes, a culture for radical innovation and possibility to
exploring ideas by experiencing and experiment with temporary materials. In example 2 and
4 the students also wrote reflections on the whole design process and those reflections has
been analysed systematically noticing any reflections about the prototyping exercises. We
are using fictitious names in the article, when referring to the students written reflections.

3. Result
Below, four examples of prototyping exercises that can be placed in the field between active
experimentation and concrete experience are presented.

3.1 First example, masking tape exercise. Spatial taping prototype.
In the field of spatial design analogue or digital scale models are frequently used to create
understanding of a three-dimensional environment. The models can be used as prototypes
in the students’ own processes, but also to communicate different ideas in a threedimensional representation. To understand, for example, the principles of volume and
proportions is necessary, since they are a part in training the ability to define and bring
together different spatial components into a (spatial) whole.
The aim of the taping exercise was to provide a way for the students to explore, experience,
and discuss spatial issues and highlight spatial functions. Teaching materials in the form
sketches, drawings, photos, or models can be used as a visual support in teaching. To gain a
bodily understanding regarding spatial relationships, the students need to also be able to
explore and relate to a place on the scale of 1: 1. The masking tape exercise was developed
from such a need.
20 students were divided into groups of 3-4 students, and they received a total of 150
meters of masking tape. (In the exercise shown in figure 2, there were also rolls of
linerboard available). The instruction was to create spatial features in existing public spaces
using masking tape. In about 30 minutes, each group presented their "rooms" and their
reasoning on their choices.
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Figure 2 Spatial taping outside the university library. The actual location was a starting point for a
project in cooperation with the Campus Department.

Students in this exercise did not focus on a specific design, specific materials or spatial
expression. Instead they explored the social aspects of space and new ways to think about
information and spatial design. The temporary designs provided opportunities to discuss
how a spatial boundary could control different movements, show directions and create
spaces. This became especially noticeable because the students’ own bodies could be used
as tools. We could observe that the students with great dedication took on the task, within
the limited timeframe. The students researched numerous aspects in a public setting and
were immersed in the activity. They examined the physical boundaries of spatial units, they
took decisions on where the boundaries could be placed and tested. They experimented
with whether and how they could stop people going through the premises, and the
consequences of that. They investigated the effect and experience of different spatial
boundaries and their understandings of a place.
One reflection from a design teacher perspective is that it is an advantage to sometimes use
simple materials that do not associate with ready-made solutions. These kinds of materials
can represent spatial functions, rather than have a specific function. The materials’
impermanence, in this case, the masking tape, gave opportunities to discuss and draw
attention to how the perception of the space was affected by the taping in for example
modifying volume and proportions, and to highlight relation between solid mass and spatial
void in the current space. The exercise supplement experimentation with different volumes
in a scale model.

657

Jennie Andersson Schaeffer and Marianne Palmgren

3.2 Second example, multiple material prototyping
As a basis for the second example multiple material prototyping, two different exercises of
rapid prototyping with a large amount of low / occasional / scrap material as a base are
presented.
The first exercise was to prototype future spaces in municipal administration for ideas and
innovation. The exercise was made in the second day of the course. The project started by
defining the task, on the basis of written reflections of innovation leaders working in
different parts of the municipality. In order to question norms of how a workplace in
municipality could be designed in the future, the choice from a design education perspective
was not to start the design process studying for example existing office spaces. The students
were discussing, reading reflections, writing and sketching on big sheets of paper. They had
the task to create a word from their analysis that was new to the world and make a
prototype visualising that word. The students discussed what functions, spaces, experiences,
movements, and visions that were coming forward from the innovation leaders, then the
multiple material prototyping was introduced. The aim was to use a method in the early
phase in the design process that motivated the students to both be intrigued by users’
stories, different materials and shapes and to be inspired to work with the shape, colour and
volume for a spatial context. Additionally, the exercise strived to let the students not to be
fixed in the state of talking about possible solutions and then just executing them. The
materials were chosen in order to facilitate for the students to enter into dialogue with the
material, in that the experience and experimentation with the material would work as an
inspiration to prototype innovative spatial designs that is unknown to today’s society.

Figure 3 First prototype from one student group, prototyping future spaces in municipal
administration. They were exploring different ideas and understandings of the context on
the base of users’ refection stories and with support from “low materials”.
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One group explored how they could support communication via several senses in a spatial
environment. The students invented and prototyped the word Sinuation a combination of
senses, sinu- (‘sinnen’ in Swedish) and -tion, from communication, a word based on the
reflection stories of the innovation leaders. In figure 3 the first prototype is shown, that
according to the group was “a form with glasses that represented different spatiality’s and
different senses” (Laura), “represented different words with different senses in focus”
(Anna). They were able to construct something which one students expressed as hanging
“bells” which, when working with the prototype collaboratively led them into new ideas of
spaces and users in relation to different senses, mirrors, grass, enclosed spaces, open
spaces, permission, curiosity and movement (Ella). One element of this first prototype that
could be recognized in their final design 4 weeks later, was the swinging pedalling
movement back and forth. The method did contribute to the design process, but as one of
the students expressed “The prototype did not help me in a great extent, it was to early to
develop our ideas in an object” (Laura). Another group member put forward that it
promoted a common development, and created less misunderstandings but, as the student
wrote, the experience of the process of prototyping/brainstorming with these kinds of
materials is just seemingly easy:
The thing that is firstly perceived to be easy is in reality painful and loaded with
distress. What I mean is to generate ideas and to be creative in a certain amount of
time create anxiety. For me it does not mean that the joy or the will is not there,
rather, my suggestions do not always agree with my real opinion [...] The hard part for
me is to come up with ideas that the group should think about, which I think is the
reason I get performance anxiety, and that the ideas or opinions I give away come out
of the fly, without having been processed. (Anna)

In the citation the student associates the exercise with anxiety. To give away and share an
interim idea that the student was not in full control of was painful, and blocked the student’s
creative process. The exercise, in combination with the reflection stories from the
innovation leaders, elicited reflection on the competence of a future designer:
Can you manage to create new procedures and standards in a workplace that is quite
structured and restricted? It could be that one must start in how the organization is
structured to perhaps make changes in it, but so far this is not our area of expertise as
designers yet. (Lena)

Another work with multiple material prototyping is based on a workshop with the aim to
develop a prototype of a head-mounted projector screen (Figure 4). The workshop was a
part of a larger research project in computer science (Kade et al 2015). The purpose of the
multiple material prototyping in the course process was to get the students familiar with
different design methods as a general tool for design processes. The material used was
paper, empty packaging, objects of various sizes intended for other purposes such as
recycled plastic, fabric, glass, metal and other miscellaneous materials. The 15 students
participating in the workshop were in the third year of their BA in information design. They
had the task going from sketch to a three-dimensional object, a “quick and dirty” prototype,
in one day. Although the exercise was based on a product and not a three-dimensional
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environment, there are similarities existing methods and approaches in the spatial design
process and the students were encouraged to involve the learning in to a spatial design task
later in the course. The students were supposed to bring different and unexpected materials
for prototyping to the workshop.
Most students appreciated the phase of idea generation, brainstorming and to talk about
different solutions based on a three-dimensional object but not working with multiple
material prototyping and sketching with temporary materials. Only one of the students
brought some material. When we talked about why they didn't bring materials, they said
they did not have access to material and couldn't afford buying any. They expressed a
limited interest in working with these kinds of materials. They perceived the materials as
debris. As in the previous example of multiple material prototyping, the students explained
that they wanted to have progressed further in their process in order for three-dimensional
prototype to be perceived as meaningful. The students could consequently not see the rapid
prototyping and quick & dirty exercises an important part of the design process.

Figure 4 Students with prototypes for head-mounted projector display. The picture above shows twodimensional sketches as the basis for the design of the three-dimensional prototypes in
scale 1:1.
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Some students expressed difficulty with choosing materials, when there were so many
materials and thus many choices. Instead of inspiration, they felt locked and inhibited. They
would have welcomed a more limited range of materials. The aversion to the quick and dirty
prototyping did not concern all students though:
The exercise that appealed to me the most was quick & dirty prototyping, which I
thought was really fun. To rapidly produce something with the material you have
available and get to work more with hands made my creativity started more than
when I only sat with pen and paper. The pressure fell and it was easier to create freely.
This I believe is because different materials can create different associations that make
it easier for me to elaborate on or coming up with new ideas than when I merely draw.
I also thought it was very cool to see how many different prototypes we all had
managed to do in such a short time. (Sarah)

The students expressing that they did not have access to material and couldn't afford buying
any, indicates a real difficulty to see the possibilities in the free material close to them. The
limited interest in working with these kinds of materials pointed at the student’s challenge
to let the materials inspire them. They also had difficulties to transform temporary materials
or artefacts intended for other uses into something usable in prototyping. Despite the
negative experience expressed by the majority of the students, the results from the
workshop were a wide range of unexpected design ideas and interesting outcomes for the
prototypes of the head mounted display.

3.3 Third example, bodily involving multiple material prototyping for museum
exhibition
20 students, in the end of their first year, took part of the prototyping exercise presented
here. The goal of the design task was to create 5 sound and sensor based stations for
interaction in a county museum. The students were supposed to add their stations to the
standard exhibitions at the museum. As a starting point for their process they analysed the
current exhibitions from a norm critical perspective to create an addition that would not
reproduce a dominating norm of gender, ethnicity or age group in the exhibitions. Their task
was also to reflect over if there was a special part of the body that seemed to be the norm and part of the body that was underrepresented - when the visitors interacted with the
exhibition. Therefore, the students were encouraged work with different materials in order
to try out, experience and build early suggestions of ideas. One prototype explored how the
visitor could to enter into in some kind of human shaped form to activate a story. The
students played along with the character of the material used (Figure 5). The student group
quickly came up with an interesting concept and they modified it during one afternoon in
order to make it accessible even if the visitor was a child in a wheelchair. They used their
bodies when prototyping, entered in to discussions about inclusion and exclusion and tried
out height and placement of the body form in order to exclude adults. They thought of the
form as some kind of passage from current time to the past and that the head and shoulders
would activate sound.
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Figure 5 Students exploring visitor involvement in a museum exhibition with bodily engaging
prototypes. In the prototyping the students are exploring a way to enter into in some kind of
human shaped form to activate a sound.

What then was surprising was their struggle to connect the raw prototype with something
that could actually work in the museum context. Even with supervising and supported
discussion the group had a hard time to see any value of the exploration of form in their first
prototype and it seemed to be difficult for the students to adjust the idea and take the form
further in terms of possible placement and space. It is true that the design process does hold
occasions of interim solutions that have no value in the final design (Caroll and Rosson 1985),
but the students did not see the form experiment as an asset in the design process at all.
Their process proceeded without reference to their initial form ideas. Instead of daring and
trying out and continue the work with exploring different solutions with materials, bodies or
form, they were stuck in a phase of reflection. The final design was not consistent with the
originality and bodily involving aspects of the first prototype.
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The value of the prototyping from an educational perspective was that it gave an
opportunity to reflection in action, trying out different alternatives, involving the students’
bodies into the design process, and made the students come up with unexpected forms. One
reflection is that it seems that the method was too far from the norm of how the students
thought of the design process, so instead of being incorporated in the design process the
prototyping exercise become alien to them.

4.4 Fourth example, bodily involving prototyping
Another example of learning by experience is what we call bodily involving prototyping. It is
based on a collaboration between the design education and the choreographer Eva
Perbrand Magnusson. The students had the possibility to discover spaces with their own
bodies (Figure 6).

Figure 6 During a workshop the students explored possibilities and limitations of a space using their
bodies and involving sight, hearing, touch, and smell as tools in their understanding of the
space.

One aspect of the design process that is often forgotten by the students is to imagine spatial
changes depending on the number of people activating a site. The exercise made the
students aware of how various bodies and movements can change a place, and incorporate
that knowledge in their design processes and in their two and three-dimensional
representations of place.
The choreographer’s exercises involved exploring distances, directions, planes, levels,
volumes and patterns. Concepts such as symmetry and asymmetry were experienced with
the students’ bodies as tools for understanding basic shapes of circles and squares. The

663

Jennie Andersson Schaeffer and Marianne Palmgren

exercises contained various formations where the students’ bodies were related to the other
group members’ bodies as well as to the spatial continuations and the spatial limitations.
The exercises were supposed to support the students’ awareness of the space, and bodily
experience in the design processes. One aim of the workshop was to encourage the students
to explore movement and different locations in the space as significant for the perception
and understanding of a place.
In the students written reflections from the workshop they described the bodily involving
prototyping as a different but useful way to understand a space. Most students participated
in the workshop and reflected over different themes, for example movement in space. One
student wrote that it was “fun with the dance and movement workshop! You got a good
idea of movement in space in different ways " (Linda). Another student put forward the
experience of being able to have a learning situation that included the body in an
experimental way. She thought that "[t]he dance exercises in the room was a good way to
do something other than a traditional lecture." (Maria). A third student put forward that the
combination of different approaches to grapple spatial relationships was positive. She meant
that it was great to do varied things like sketching and to move and feel the spatial
relationship in a space. The students appreciated the exercises of bodily involving
prototyping as an alternative way of learning but still the link to the purpose of the
workshop in relation to information and spatial design can be further clarified in teaching. A
follow-up and reflection may be needed for that experience should be related to the
knowledge of spatial design.

4.5 Overview of the results
To sum up the results, the prototyping exercises evoked (at least) two different attitudes
towards the exercises in the students. Below we present a table on what draw the students
into the exercises and what made them distanced from the exercises, based on the four
examples presented above.
Table 1 What distanced the students from the exercises and what immersed them in the exercises
Repulsion

Immersion

To early to transform ideas to objects

Materials impermanence

Frustration in the contradiction
between the seemingly easy material
and the lack of skills to work with it in
idea generation

Material with other functions then
modelling

Short time

Short time

No control over the presented

Versatile materials

Performance anxiety

Less pressure

Prejudices on design and design
process as stylish

Less misunderstandings in
collaborative work
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Not attractive

Used as a boundary object for
discussion

See the material only as garbage

Work with hands, using bodies,
movements

To much material

Common development, shared
experience

Interim solutions and modifying is not
an important part of the design
process

Different materials create
different associations

No value of prototyping in the design
process

Cool to see different prototypes
made by others

Valuating talking over doing

Variation

Stuck in discussions

Having fun

4. Discussion
The prototyping exercises presented here offered an opportunity for the students to be
engaged in learning by experience, since they could experience spaces and materials with
different senses. The prototyping exercises were also designed to support collaborative
exploration of a design scope, and exploration of how material and body interaction could
influence the design process and final design.
The exercises did move the focus from a teacher’s critique and dominance in, for example, a
feedback session towards the possibility for the students to embody, share and negotiate
what they were doing, why and what for, and themselves define the design problem. This is
all important aspects for a design student to train. It has to be noted though, that some of
the students in the most extreme cases were repulsed by the prototyping exercises then
immersed in them. The result indicates that the developed prototyping exercises that were
aiming to support competences in the in-between-space between basic form training,
collaborative design processes, and skills that are relevant for practicing design in the future
society, did evoke resistance, repulsion and withdrawal in some of our students. Simplified,
the prototyping exercises brought out two different attitudes and reactions towards the
exercises in the students, here named ‘repulsion’ and ‘immersion’ (Figure 7).
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Figure 7 A simplified categorization of the attitudes and reactions towards the exercises here named
‘repulsion’ and ‘immersion’ when students participated in the prototyping exercises
(illustration J. Schaeffer).

The consequence of prototyping evoking repulsion might be that learning is inhibited by the
prototyping exercises rather than supported in the student group that we teach. Judging
from the way the students discussed about design, it seems that the image of design was
blocking the students to design. They are not thinking of design in the extended role of
architecture, as for example find unexpected ways to provide better living for individuals
and societies (Salama 2015) rather, they perceive design as stylish procedure.
On the other hand, when the students were immersed in the processes, the prototyping
exercises supported learning to a certain extent. The attitudes that immersed the students
into the prototyping exercise (see Table 1) were much in alignment with the description of
competences important to create a culture for explorative innovation (Peschl and
Fundneider 2014). In a scale from immersion to repulsion, the tape-prototyping and the
bodily involving prototyping created more immersion than multiple material prototyping. To
make the exercises meaningful for some of the students, it might be important to connect
the prototyping exercise to the other phases in the learning cycle, i.e. learning by reflection
and learning by thinking in a more explicit way and for example to discuss the role of design
and the design process. When the students withdrew from the exercises since they had no
control over the result, or when saw the temporary material only as unattractive garbage,
the exercises did not create a culture for explorative innovation. In those cases, the students
did not consider prototyping, be creative with material and loose control important, or even
as a serious part of the designers’ competence.

5. Conclusion
The study has examined the effects of 5 prototyping exercises involving the students in
learning by doing and learning by experiencing in relation to future design competences. We
found that the prototyping exercises brought out two different attitudes and reactions
towards the exercises in the students, here named ‘repulsion’ and ‘immersion’ and the
repulsion reaction did not support learning in the time frame of the course.
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To make the exercises meaningful for some of the students, it might be important to
connect the prototyping exercise to the other phases in the learning cycle, i.e. learning by
reflection and learning by thinking in a more explicit way. In terms of design education, we
see a challenge in finding design methods for introducing exploration of possible futures. We
are open to a dialogue on how different prototyping techniques can stimulate learning by
doing and learning by experiencing in relation to future design.
Acknowledgements: The authors would like to thank the over 200 students that
participated in our study.
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Abstract: This paper presents a pedagogical approach to teaching architectural
studios that begins with spatial and material design research into the socio-cultural
consequences of the global flows of building materials. This work responds to the
challenge set by architectural theorist, Peg Rawes, to consider ‘relational
architectural ecologies’ within design. She has argued that sustainability research in
architecture has been siloed within building science and, as a consequence, has been
addressed through technological approaches without due consideration to social
‘ecologies’. Students design research work, which innovatively re-imagines
sustainable futures, is discussed
Keywords: design research, architecture, globalisation, locavore

1. Introduction
This century has seen a range of fundamental environmental changes across the globe that
has had significant impacts on food supply chains. In 2015 we witnessed mass migrations of
refugees to Europe fleeing war, hunger and persecution in the Middle East (Than, 2015).
China is facing major concerns about food security in the context of population stress and
environmental pollution; a concern that drives investment in farmland in Australia and the
Pacific (Department of Foreign Affairs and Trade, Australian Government, 2012). But as an El
Niño warming of the Pacific worsens, cyclones, drought and famine have led to evacuations
from the Islands in the Pacific region of Tanna, in Vanuatu (Fox, 2015) and in the Enga
province of Papua New Guinea (Walsh , 2015). Meanwhile the Western world continues to
produce and consume the vast majority of food resources trading them across vast distances
without regard for local or seasonal growing cycles. While these events are simultaneously a
symptom and cause of a growing environmental crisis, they are also contingent on a range of
social, political, economic, and technological factors.
This work is licensed under a Creative Commons Attribution-Non Commercial 4.0
International License.
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Food has always been understood to be part of a ‘relational ecological cycle’: its production
is equally dependent on ecological health of the land in which it grows (rain, sun, soil
nutrition) and the practices of care exercised by humans within socio-culturally and geopolitically defined agricultural contexts and culinary traditions. As such, Peg Rawes implies it
offers lessons in thinking for architects who have exercised sustainable design practice
primarily through technological responses. Rawes enlists the work of conceptual and
environmental artist, Agnes Denes project, Wheatfield – A Confrontation (1982) to theorise
an ‘architectural ecology of care’ (Denes, 1993). Denes, with a group of helpers, grew a field
of wheat on an urban landfill in New York City to draw a connection between food
resources, environmental degradation and urbanism. Demonstrating that social relations
and environmental ‘care’ are essential for growing our food, Rawes argues that, so too,
should cycles of care be at the heart of architectural production (Rawes, 2013). With
reference to Gregory Bateson’s ‘aesthetic ecologies’ (Bateson, 2000) and Felix Guattari’s
‘biopolitical regimes’ (Guattari, 2000) she argues that holistic ecologies of care must be
inclusive of social, political, material, and technological relations if we are to address the
societal problems associated with climate change.
This paper presents a pedagogical approach for teaching architectural design that explores
‘relational ecological’ thinking. Drawing on food-activism as a starting point, architecture
students were encouraged to think differently about the materials that they use. Selected
creative research exercises, and the final projects that emerged, will be used as examples.

2. Matter for eating; matter for building
Many people now express their concerns about our environmental crisis through ethical
food choices. Frances Moore Lappe’s Diet for a Small Planet was the first to draw links
between the farming and consumption of meat and food scarcity in the developing world
(Moore Lappe, 1971). Since then, food activism has broadened significantly (Counihan &
Siniscalchi, 2014). Vegans avoid all food that involves animal husbandry, freegans eat only
food that has been discarded as waste, avoiding circuits of capital altogether, while the
Locavore movement eats food only grown within a 100mile (160km) radius in an effort to
minimise the energy impost of transporting food globally. The latter is a movement inspired
by ecologist Gary Paul Nabhan, who argued that eating close to home is ‘an act of deep
cultural and environmental significance’ (Nabhan, 2002). The movement continues to grow
amongst environmentalists, who advocate informed shopping, support of local farmers
markets and mindful eating as counterpoint to globalised agricultural practices.
Inspired by these practices, I challenged my students to consider the global flow of materials
and the political economy that drives it by designing a ‘restaurant’ for Locavores. Students
were challenged to source their building materials following the same constraints as
Locavores use to source their food. The sites included a small triangle of land in the central
business district of Melbourne, Australia, which is owned by and adjacent to the Royal
Society, a learned academy for the sciences. The site has been used by the Bureau of
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Meteorology for a century to monitor weather in the city (Webb, 2015). The second was a
slightly larger triangular site in a township with a population of 300 in the Otway ranges, a
major area for forestry in the south-east region of Australia.

3. Design research methods for rethinking sustainability
Students were encouraged to use design research as a methodology. As views about what
design research is vary, I will define it as a multimodal, transdisciplinary, investigatory
process that leads to new knowledge through practices that are spatial, formal, material or
performative. Design research rigour relies on ‘triangulation’ of creative methods,
transdisiplinary reading (which is a means for dismantling the ideological apparatuses
intrinsic to one’s own disciplinary approach), and incorporating qualitative and quantitative
methods as well. Quantitative methods are core to many of the technological studies that
are important for understanding material science, structural design, and environmental
building systems and ecological and urban systems. Qualitative methods are core to
rigorously and ethically understanding the varied socialities who will use spaces that
architects design. Discourse analysis enables students to critically engage critically with
scholarly literature outside their discipline. In addition to this, a broad knowledge of one’s
own disciplinary field enables students to explore relevant disciplinary precedents.
Apart from papers and books by Rawes (2013), Guattari (2000) and Bateson (2000),
mentioned earlier, students were encouraged to read key books from the post-humanist
‘material turn’ in the Humanities, led by political scientist Jane Bennett (2010) and
documented by cultural historian Peter Miller (2013). Bennett argues that matter shapes
humans as much as humans manipulate matter. Without daily food and water we cannot
live, but equally other materials, as diverse as dirt, plastic and bacterial colonies, are interior
to us. Bacteria helps us digest our food and keep us healthy; we carry dirt in our pores and
under our nails; and even micro-plastic particles are now a ubiquitous part of our food chain
as they float in ocean gyres and are swallowed by the fish we eat. Indeed, a recent study has
shown that up to 25% of sea salt sold as food is actually plastic (Berry, 2015). The question
that emerged was ‘how might architects work different if they think of their materials –
natural and artificial - as having agency?’
Common to all design research is the understanding that it is future-oriented: research into
what might be. This is distinctly different from the what is questions that underpin research
in the sciences and social sciences - or what was – questions that are at the heart of
historical research. As Philippe Vandenbroeck argues, research considerations about what
might be are increasingly important in an age where seemingly ‘wicked problem’ dominate
considerations in world politics, economies and environmental futures (Vandenbroeck,
2013). Global flows of material, people and capital are fundamental to the global economy,
yet also complicit in the energy consumption and carbon dioxide outputs that are driving
climate change. This studio, therefore, challenged students to work on a number of fronts at
once to investigate materials’ hidden stories of transit to a site. Methods included

671

Janet McGaw

precedents studies and open source quantitative data (eg. meterological, demographic and
material) and qualitative data (eg. interviews with community members in Gellibrand and
Royal Society representative in Melbourne, and with suppliers of various materials) in
addition to at least three lines of creative research. This balance of this paper will focus only
on the three creative research methods: ‘forensic’ mapping across a range of scales;
exploratory materials research; and sectional drawings that capture immaterial phenomena.

3.1 ‘Forensic’ Mapping of Material Flows
The first task was adapted from two techniques developed at the Goldsmiths, London; one
by Terry Rosenberg and the other by Eyal Weizman. Rosenberg applies a ‘forensic’ approach
to designed objects to enable students to uncover their material provenances. He challenges
students to disassemble common household objects and trace the materials through all their
stages of manufacture in search of an intriguing or unexpected social, political or economic
story. This then becomes an impetus for a design response (Rosenberg, 2014). Weizman
takes the concept of forensic mapping, typically used in crime scenes to piece together
evidence that reveals details of a crime event, to the mapping of war torn territory using
Geographical Information Systems (GIS) software to capture dynamic relations of territorial
violence (Morris and Voyce, 2015).

Figure 1 Forensic’ map of aluminium by Llewellyn Vardon McLeod.

Extrapolating from these two approaches, I set my students the task of ‘forensically’
analysing the global material flows of a small, recently completed sports pavilion. The project
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architect gave a detailed presentation of the design rationale to the students, they had a tour
of the building and were given a full set of working drawings. Each student took
responsibility for tracking the provenance of one material: steel, concrete, aluminium,
structural timber, cladding timber, linings, cabinetry or fixtures and fittings. A range of
knowledge was uncovered.
One student mapped the journey of aluminium to the site (Figure 1). She documented the
materials used to make aluminium and identified where they are mined or manufactured.
Another tracked the source of steel, which was revealed to have travelled the furthest
distances: over 10,000km from the site of iron-ore mines to sites of raw steel manufacture,
to factories for shaping and extrusion, and eventually to the site of installation. The journey
from mine to smelter to site involves global shipping on vessels powered by petroleum.
Students were disturbed to find the extent of damage to ecologies by oil spills from vessels
carrying fuel in the world’s oceans. One student’s ‘forensic’ map indicates the spatial impact
of these spills. Two other students uncovered a range of social consequences to the
processes of manufacturing. They include destruction of sacred indigenous sites in Western
Australia for the procurement of iron ore; destruction of parts of the Amazon rainforest to
source Brazilian ore; the poor pay and conditions for workers in the Chinese steel
manufacturing industry; and the prevalent use of the drug ‘ice’ by truck drivers to keep
awake on long haul journeys throughout Australia. At the end of this quick exercise, students
were encouraged to question whether there are alternative building materials that might
have lower social, cultural and environmental costs.

3.2 Material explorations

Figure 2 ‘3 Ways’ exercise exploring the possibilities for plastic bags, by Llewellyn Vardon McLeod

673

Janet McGaw

The following week students were asked to find one material available within a 100 mile
(160km) radius - a Locavore’s range - of their chosen site to uncover material opportunities
and ‘dish it up’ three ways in a maquette. The method is inspired by reality television
cooking challenges in which contestants are required to explore one food item to create
three different textural and taste experiences. The choices students made were informed by
knowledge they had procured during their ‘forensic’ mapping. Each investigation needed to
reveal three different characteristics of their chosen material - perhaps structural strength or
weakness, a jointing technique, an experiential quality - but at least one investigation
needed to uncover something unexpected. They had six hours in the school’s timber and
model making workshop to complete their task.
The student whose ‘forensic’ map focused on environmental pollution from global shipping
investigated material waste at a local scale. She chose to focus her material study on plastic
shopping bags (Figure 2), exploring possibilities of transforming a material with a very short
usable life (but very long material presence in land fills) into a building lining fabric by
cutting, ironing and folding it into stiff ‘origami’ pleats and boxes.
Another student who had chosen to work on the city site was also interested in waste, but
from local restaurants. She focused on polystyrene, a material used in packing hot takeaway
food for transit, in packaging fragile items for transport and in the building industry for
insulation. Her quantitative research revealed that polystyrene is 98% air and 2% synthetic
plastic made from petroleum products. The air gives it its insulating properties but also
makes it difficult to transport and recycle. Consequently the majority ends up in landfills
where it can blow away into waterways where it can be ingested by marine and bird life.
Australians throw out 40,335 tonnes of polystyrene foam packaging every year, of which
only 2,774 tonnes, or 6.7%, is recycled (Clean-up Australia, 2010). There are developments
of bio-foam made from a material that is also used for food: sugarcane. But popcorn has
also been used as an alternative for packaging fragile goods for transit. Her ‘3-ways’
experiment began with polystyrene but moved quickly to embrace popcorn. As the semester
unfolded she conducted other experiments with materials that cross the threshold between
food and architecture: mycelium and SCOBY.
Precedents research uncovered artists and designers already using these materials.
American artist, Phil Ross, whose diverse experiences as a chef, in hospice work and in plant
husbandry, led to his investigations into using mycelium as a building material; a technique
he terms ‘mycotecture’. Ross has constructed building blocks for interior installations from
the fungus Ganoderma lucidum (or Reishi) a mushroom tissue grown in sawdust (Glover,
2012). Brooklyn based designer, Danielle Trofe, has also used this technique to make interior
light fittings, the ‘mush-lume pendant’ (Trofe, 2016) and New York studio, The Living,
created an exterior gallery installation at MOMA PS1 from mycelium bricks grown in corn
stalks (Hill, 2014). As the method is still novel, Jacqui conducted a series of experiments
using the university science labs. She found that coffee grounds were an effective ‘ground’
in which mycelium could grow, trialling a range of moulds – from plastic drink bottles to bags
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Figure 3 Experiments with mycelium by Jacqueline Nguyen

to string climbing frames (Figure 3). The environment for optimal growth needed to be damp
and dark. But once the block was air dried, growth was terminated and the material became
hard. Ross has tested the strength of his blocks and found that their strength to weight ratio
exceeds concrete. The student found that she could grow and dry mycelium bricks in a
matter of weeks.
Another of her material experiments involved Kombucha, a popular health drink made from
SCOBY – an acronym for a symbiotic culture of bacteria and yeasts – that grows in green tea
and sugar. Fashion designer Suzanne Lee has pioneered a range of Bio-couture from dried
out SCOBY, a brownish leather-like translucent material that will shrink to any shape it is
formed around. It is not weatherproof, but the student set up prototpes for interior or
sheltered screens to allow diffused light into a building (Figure 4).
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Figure 4 Further experiments with SCOBY by Jacqueline Nguyen

Another student, provoked by the discovery of the hidden environmental, social and
economic factors in steel production, analysed the waste from the nearby food markets and
discovered wax coated cardboard fruit boxes have a limitless supply and limited life cycle.
They are used because of their ability to handle ice and water over long distances, but are
unable to be recycled because of the waxy coating. Quantitative research from the USA
reveals estimates of 1.5 million tons (1.36 million tonnes) of waxy cardboard that ends up in
landfill (Kalkowski, 2012). The student also conducted research into precedents by architects
such as Frank Gehry, Shigeru Ban and students from Samuel Mockbee’s ‘Rural Studio’. His
first experiments in the ‘3 Ways’ exercise revealed that corrugated cardboard has intrinsic
strengths, but if it needs to be cut, glued and reworked the labour outweighs the benefits
(Figure 5). His attention was redirected to minimal intervention, focusing instead for the rest
of the semester, on detailing a system of joints. First experiments were with plywood, that
he hypothesised could be scavenged from discarded urban hoardings, but later from custom
printed 3D recycled PET plastic (Figure 6).
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Figure 5 & 6 ‘3 ways’ with Cardboard and 3D printed joints for cardboard fruit boxes by Mark Ng

All of the students who worked on the Gellibrand site chose timber as a primary material
because of its renewable nature and ready availability. One identified the willow eradication
program in the waterways nearby as a potential material source. It is an invasive introduced
weed. Another investigated the structural possibilities of Blackwood, an acacia, growing on
the immediate site, and two others explored pine from the nearby plantations.
Investigations varied from material minimisation through to the use of whole trees (50%
stronger than milled timber and, if living trees are used, excavation for footings could be
avoided through using the strength of existing roots); to detailing ideas to enable social
change (slot-together jointing systems enable local community to be involved in building
processes. (Figure 7).

Figure 7 Timber joint experiments, first trialled in the workshop, then drawn up by Miles RitzmannWilliams

677

Janet McGaw

3.3 Sectional drawings of immaterial phenomena
The third exercise was to consider the im-material phenomena of the site. Using the 160km
site radius again, students were asked to document important ecological, geological and
meteorological cycles that are above, below and surrounding their site. Some cycles were
diurnal, some seasonal, and others were deep environmental cycles that might have
unfolded over hundreds or thousands of years. Environmental performances have been
increasingly seen as generative of a design response within the discipline of landscape
architecture, but architecture students are more often than not quickly blinkered by
cadastral survey lines, and draw property boundaries as a preliminary move. Their designs
are consequently conceived for a single moment in time forgetting the complex relational
systems that their buildings will be a part of over daily, seasonal or annual cycles.
The Gellibrand site sections revealed pronounced seasonal cycles. One student focused on
the periodic wildfires that are believed to be substantially worse since colonisation.
Ecological back-burning regimes practiced by the first people, the Gadubunad, were timed
precisely when soil and atmospheric humidity was high, wind was low, to ensure that the
fire load from leaf litter was managed. In turn fire promoted growth of fire responsive bush
foods (Gammage, 2011). Current back-burning is organised around a Western calendar, by
two different authorities depending on their departmental funding cycles. Only a month
before, a back-burn in Lancefield, just north of Melbourne, broke containment lines
destroying a number of houses and thousands of acres of bush and farmland (Department of
Environment, Land, Water and Planning, 2015). It was lit just before a long weekend despite
high temperatures and windy weather being forecast.
Another site section focused on seasonal flows of rain water and the daily flows of grey
water from the township, neither of which are adequately managed at the moment. The
latter is a cause of concern for catchment management authorities and has become a
stumbling block for locals who are unable to get building permits for developments as grey
water treatment plants are difficult to provide on small blocks given the poor capability of
the silty soil to disperse water in winter. Subsequent investigations included quantitative
analysis of water flows and iterative experiments tracking the paths that water took over a
3-D site model. Another student identified geothermal springs around 1000m under the site
(Figure 8).
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Figure 8 Sectional drawing of Gellibrand site showing geothermal springs by Adriana D’Amico’s

A student, who was working on the city site, used the urban metabolism research of Brunner
and Baccini (Baccini and Brunner, 2012) to inspire investigations into the process of site
excavation, where tonnes of earth and rubble are trucked out to landfill, followed by an
inflow of tonnes of manufactured material. Most of these material inflows are composites
that comprise a mixture of globally and locally sourced materials, but some are produced
locally (typically concrete because its mass and chemical volatility means transportation
costs are very high and times need to be short). The site section represented the cycle of
emerging absence on a site followed by an accumulation of material that is an ‘ecology’
created by human activity and occupation (Figure 9). The student then zoomed in to
document the geological substrate in detail, classifying soil types and their depths. She
estimated the cubic metres of fill clay and rock and their particular compositions as
permeable clayey silt, moderately reactive silty clay, and siltstone, a weathered sedimentary
rock with extremely good compressive strength (Figure 10).

Figure 9 Sectional drawing of city site showing urban metabolism by Madeleine Hodge
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Figure 10 Sectional soil analysis by Madeleine Hodge

5. Discussion: prospects & limitations for a ‘loc-itecture’
These preliminary research exercises using spatial and material design techniques, paired
with precedents research and quantitative and qualitative research formed a basis for
developing subsequent design projects. They were devised to provoke students to see
sustainability within a context of ‘relational ecologies’ but also to empower them to imagine
alternative futures. The design outcomes were as varied as the paths of inquiry that
students undertook using design research. Although students approached their architecture
initially as a Locavore does their food, they developed varied positions on the relative value
and problems inherent in the global flows of materials. The term loc-itecture is offered
provisionally as a way to gather together the disparate approaches.
The student who experimented with mycelium and SCOBY designed a facility for growing
materials on site: mycelium bricks, bamboo, and SCOBY with a restaurant adjacent. The
building unfolded over a couple of years, beginning with planting bamboo and growing
mycelium in carefully designed interlocking block moulds, using the existing buildings on site
as drying rooms initially. The student who explored the soil conditions of her site designed a
building in which all the earth materials extracted from the site (carefully quantified) were
used as the primary building material. Compressed earth blocks with geo-polymer additives
proved to be the most resilient, strongest and thinnest blocks that could be used - even for
the roofs, if a timbrel vault structural system was adopted. The process would be explained
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through an education centre, where excess brick could also be sold to the community. The
student who discovered geothermal springs used them as both a source of energy for her
design and an augmentation to the program. They provided hot water for thermal
bathhouse, so that the program of the restaurant could be augmented with a health spa.
The student who explored cardboard developed a transient, mobile soup kitchen made from
re-purposed cardboard waste to augment existing urban infrastructure and build prospects
for social connection amongst marginalised groups. The student who explored timber
jointing techniques proposed a kitchen, built by and for community, with grey water
management plan using landscape swales and food sourced from a community garden and
river caught eels (Figure 11). The student who explored ‘whole tree architecture’
transformed the brief to include a nursery for heritage variety fruit and vegetables (Figure
12). While each developed a technical response to address the environmental implications
of global flows of material, they also developed innovative material systems to address
socio-economic or socio-political consequences of traditional material choices used by
architects.
There are of course, risks to the trans-disciplinary creative approaches adopted in this
studio. Students can encounter other paradigms of thought and practice with a navïety that
comes from superficial engagement. While breadth was encouraged, students were also
expected develop some depth in their understanding of new material methods or spatial
practices. This was, of course, challenged by time. Delivered over twelve weeks, students
had to balance the time invested in their research investigations with time dedicated to
masterful resolution of an architectural design. While it could be argued that both were
compromised, the unexpected pathways taken through the process were valuable for
students and teachers alike.

5. Conclusion
Chris Ryan, director of the Victorian Eco-innovation Laboratory (VEiL), argues that the
catastrophe stories by the climate science community have done little to change global
energy consumption or greenhouse gas emissions. In fact, there is evidence that ordinary
citizens are more likely to be overcome by inertia as a result of the psychological
disempowerment they experience. Overcoming these feelings of hopelessness is now as
much a challenge as technological change (Ryan, 2013). This studio equipped students to
think imaginatively, but also to uncover knowledge from a range of sources – creative,
quantitative, qualitative and through encountering discourses from other disciplines – to
challenge the material systems reliant on global trade that are commonly use in
architecture. While the outcomes might at times be impractical, the aesthetic devices of
architecture are a means of provocation and social communication that has the power to be
both transformative and empowering (Rawes, 2013). Following Guattari, this studio
hypothesised that design practices that change mental and social ecologies are as important
as technological innovations that address environmental sustainability as we consider the
‘wicked problem’ of our environmental futures.
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Figure 11

Community House and Wetlands design by Miles Ritzmann-Williams.

Figure 12 Arboreal by Alistair Johnson exploits the structural properties of living trees using the
patented ‘Garnier Limb’, a fastener designed by Michael Garnier that doesn’t harm the
living tree and accommodates its growth.
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Abstract: How can we strategically assess the investments made to living and
learning environments and its impact on students? How can we create an inclusive
design research model in higher education? By utilizing a post-occupancy evaluation
process, students completed a nine-month study to investigate and assess the
investment in student living and learning spaces. This paper shares the findings of the
post occupancy evaluation of a living-learning program in a residence hall to better
understand how the spaces are utilized and its impact on learning. The process
utilizes design research as a community engaged model, with collaboration among a
diverse group of administration, partners, staff, faculty, and most importantly,
students. By combining the need for design research on campus and a framework for
participatory research models, this case study reveals the importance of assessing
campus buildings through student participation in design research.
Keywords: community-engaged design research; post-occupancy evaluation; campus
design; design pedagogy

1. Introduction
Living Learning Programs are increasing in popularity in universities nationwide because they
help to create learning environments outside of the classroom for students with similar
career goals and interests. When there are spaces that support students academically in
their residence halls, their classroom performance is improved (Palmer, Broido, & Campbell,
2008). Living Learning Programs also aid in a smooth transition from high school to college to
adapt socially as well as academically (Brower & Inkelas, 2010). When students are able to
form community around similar interests and majors, they are able to connect to their
campus and feel secure and to thrive in their academic pursuits. But does the physical
environment support and align with these goals? Are the interiors supportive of the higher
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ideals set forth with living and learning programs? Assessment of the investments made to
the living-learning environment can help illustrate the impact on student success and
retention.
By utilizing a post-occupancy evaluation process, interior design students completed a ninemonth study to investigate and assess the investment in student living and learning spaces.
A post-occupancy evaluation (POE) is a systematic assessment of an occupied building to
better understand the effectiveness of certain design elements. The key purpose of this POE
is to investigate, analyze, and report on the successes and weaknesses of the living learning
residence hall design to inform future designs.
The framework used the process of both qualitative and quantitative measures to gain rich
insights into the living learning residence hall experience. Students conducted focus groups
and created community involvement events to get resident feedback to capture qualitative
data. Quantitative data was collected through surveys and observations. Surveys were
administered to understand student preferences, sense of community and furniture
preference. Two rounds of weeklong observations provided data to understand occupancy,
behaviors, affordances, noise, and temperature of spaces. Students were involved
throughout the process: completing space assessments, behavioral observations,
administering questionnaires, conducting focus groups, analyzing data, and making
recommendations based on their experiences. Over the course of the summer, a team of
four undergraduate researchers worked with their professor to analyze and synthesize the
data collected and presented a final document with presentation to the university
administration.

Figure 1 Research methodology framework.

The post-occupancy evaluation revealed four key issues that impacted student success in the
design: community, user suitability, amenities, and operations. The findings outline the
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successes of the implemented design and areas for improvement of the finished building.
The findings of this study have been used to effectively redesign existing spaces and have
impacted future living and learning spaces on campus. This study set a model for excellence
in future university design projects by utilizing effective evidence-based design. By using
evidence-based design, universities can be innovative leaders in research driven design
models with a multidisciplinary collaborative team of administrators, staff, faculty, and most
importantly, students.

2. Literature Review
Student housing has come a long way from the dormitories occupied by the baby boomer
generation. The current student population is accustomed to more amenities and more
privacy at home. As a result, when they transition to college, students expect more from
student housing than their parents did (Students Today Seek Quality Off Campus Housing).
Universities have started to redefine what housing should be based on new student
demands. Understanding the variety of functions college housing should support is an
important step in the design process. Residence Halls differ from dormitories in that they
create an environment that encourages much more than just sleeping (Colorado Mountain
College). Research is vital to support this change in college housing. Therefore, we need to
put an emphasis on post-occupancy evaluations, which benefit both designers and housing
occupants.

2.1 Community
A main function of student housing is to create community among the residents. Even
students recognize that living on campus supports community building and academics better
than off-campus housing (Eligon, 2013). Residence Halls can support students academically
and socially by providing faculty offices, learning environments, and educational programs as
well as housing students in small groups (Palmer, Broido, & Campbell, 2008). Residence halls
should also support students working toward common goals, which will to prepare them for
the professional world (Bordass & Leaman, 2013). This could come in the form of Living
Learning Programs that encourage students to work together to create their own learning
environment and enhance their areas of expertise. Universities are now shrinking the typical
size of bedrooms to make more room for community spaces that encourage interaction
among residents (Fabris, 2014). This gives evidence that universities highly value having a
sense of community within residence halls.

2.2 Retention
In order to maximize retention in on-campus housing, we must understand students’
reasons for staying or leaving (Li, Sheely II, & Whalen). This information can be uncovered by
communicating with residents in the form of focus groups, questionnaires, or other
techniques (Dorms of Distinction: Top Residence Halls for Today’s Students, 2008). It is
important for designers to understand that building occupants are “experts” on how a
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building functions for their needs (Watson, 2003). Opinions of students and staff should be
taken seriously so designers can address their concerns. Residence halls must be up-to-date
in order to attract college students to live there (Students Today Seek Quality Off Campus
Housing). The residence hall needs to give students some amenities and privacy in order to
encourage them to stay on campus, but not too much privacy, as it may discourage student
interaction. To increase retention, residence halls must find a good middle ground between
private and open spaces.

2.3 Amenities
Students expect amenities in their housing, and therefore colleges are now competing with
one another for the top students by increasing the appeal of their residence halls (Fabris,
2014). While residence halls are an important factor in a student’s choice of college, it is
important that the amenities aren’t overpowering the educational aspects of college. A
student’s environment can greatly affect their behavior, so the amenities added should
promote learning and interaction (Herman Miller). Adding amenities can greatly increase the
cost of student housing, and can divide the campus between the ‘haves and have-nots’ if
some residence halls are out of reach for less privileged students (Zalaznick, 2014).
Amenities can be great for students and universities as long as the cost is controlled,
allowing all students to benefit.

2.4 Building Performance
Building evaluations collect evidence to inform future design (Bordass, Stevenson, &
Leaman, 2010). Fortunately, they also have the power to improve the current state of the
evaluated building by giving suggestions for changes or renovations. A great way to include
occupants into the evaluation process is to seek their feedback. This will encourage
cooperation and empower them to give opinions that will improve the future of design
(Watson, 2003). Post-occupancy evaluations should be unbiased and produce results that
are easy to understand for the public (Bordass, Stevenson, & Leaman, 2010). One way to
keep post-occupancies unbiased is by including actual quotes from occupants in the findings.
It is tempting for designers to hide the weaknesses of their buildings, but being transparent
with the results produces the best outcome.

2.5 Sustainability
Sustainability is a major factor in residence hall design, not only because universities are
concerned with the environment, but also because they need to design with the future in
mind. In order to build a residence hall that can stand the test of time, it is necessary to get
feedback on buildings that are already in use. Analyzing the strengths and weaknesses of
current buildings can prevent mistakes from being repeated in future buildings (Bordass &
Leaman, 2005). Sustainability lowers future costs by conserving energy and resources and by
allowing the building to be useful for longer (Fabris, 2014). In the interest of sustainable
design, the focus should be on long-term usage and innovation.
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2.6 Living Learning Programs
Living Learning Programs are increasing in popularity in university residence halls. They help
to create learning environments outside of the classroom for students with similar career
goals and interests. When there are spaces that support students academically in their
residence halls, their classroom performance is improved (Palmer, Broido, & Campbell,
2008). Living Learning Programs also aid in a smooth transition from high school to college.
This includes adapting socially as well as academically (Brower & Inkelas, 2010). When
students are able to form community around similar interests and majors, they are able to
connect to their campus and feel secure, which allows them to focus and better thrive in
their academic pursuits.
Residence hall design is rapidly changing as we learn new ways to support students’ needs.
By utilizing the findings from this study can inform issues relating to community building and
student success and how the environment can impact the university experience. The
utilization of evidence in future design processes is called evidence-based design. By using
evidence-based design, universities can be innovative leaders in research driven design
models.

Figure 2 Champions Court I: Residence Hall that was the site for the study.

3. Building Context
Located on North Campus, Champions Court I is a co-ed residence hall opened in 2014 under
the university’s contract with a private partnership. The residence hall holds 740 residents
on its eight floors. It features living learning communities, which place students with the
same major or with similar interests together and provide activities and special services that
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are related to the community. The residence hall featured the Engineering Residential
College, EDLIFE Community, iNet Community, CI Connect Community, and Business
Enterprise Community during the 2014-2015 school year. Champions Court I features twobedroom suites, providing students with their own room and one bathroom to share. Each
floor includes between 2-6 study rooms, and laundry rooms on floors one and two. The third
floor features a community kitchen for the residence hall with a stove, dishwasher, and full
size refrigerator. The eighth floor features a roof top garden for residents to enjoy. The
second floor looks onto the lobby below, providing an open, inviting feeling to the space.
The residence hall also includes murals created by students at the University of Kentucky in
the College of Design. The site was selected for the study because of its diverse population,
high concentration of LLPs, and location.

Figure 3 Facts about the residence hall.

4. Pedagogy Methodologies
In the spring semester an interior design education studio completed a post-occupancy
evaluation of a residence hall to explore the utilization of learning spaces for the Living
Learning Programs. The focus of the study determined how public and group space
influences student success. Over the course of the summer, a team of four students worked
with their professor to analyze and synthesize the data collected in the spring semester.
Students were involved throughout the process: completing space assessments, behavioral
observations, administering questionnaires, conducting focus groups, analyzing data, and
making recommendations based on their experiences.
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Figure 3 Class in action: Students beginning concept boards for the residence hall design project.

The class of 12 second year interior design students created high quality design research
that supports student and faculty collaborative research on campus. Beginning with IRB
certification, students completed of a series of online tests to certify the students as
researchers and to ensure the students know the appropriate process for collecting data.
After each student in the studio became IRB certified, they completed several research
exercises including analyzing articles and designing infographics. While researching articles,
the students worked in a study room in Champions Court I, which helped them to
understand the design of the building and stay focused on the importance of the task at
hand. Being exposed to scholarly articles allowed students to look at residence halls in a new
way, explore modern educational design ideas, and guide their focus to certain topics.
Designing infographics for the research ideas they discovered helped to organize
information, see relationships among ideas, and share findings visually with others.
To incorporate the students’ research, the class brainstormed four main goals: which were
sense of place, productivity, community interaction, and learning styles. The students
explored these issues in a creative way by designing and submitting entries to a mural
competition for the new residence halls. Four of the students from the class won the
competition and will have their mural designs featured in the new residence halls. In
addition, students were asked to design a learning intervention for campus. Students were
challenged to design a learning environment for the future that allows learning to occur
everywhere, and helps increase student engagement and learning retention. Solutions
varied from desks that accommodate learning disabilities to interactive way-finding kiosks
throughout campus.
In order to explore the world of educational design, students submitted videos to a Herman
Miller contest that answered the question, “What’s next in learning spaces?”. The students
worked together in groups of four, taking ten days to create a storyboard, film, and edit
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footage to create a video submission. Of the three groups, one student group received an
honorable mention from the national competition for their submission.
The final project of the semester allowed students to design a residence hall for the
university that are currently under construction. The students worked in groups of two and
utilized the research they had conducted to inform their designs. The final design was
presented to housing staff and administration. These projects explored themes of sense of
place, student success, and local culture.
Throughout the semester, the students had the opportunity to participate in the postoccupancy evaluation by completing observations at in shifts from 8 am to 2 am. Students
also took part in organizing focus groups and a community activity to better understand the
opinions of the residents after the semester was completed. A research team of
undergraduate students and their professor organized the data collected over the summer.

5. Study Methodologies
5.1 Case Studies
Case studies were investigated to understand the context and best practices within
residence hall design. The case studies share aspects with the goals and context of the
residence halls including sustainability, amenities, furniture use, Living-Learning Programs,
student retention, communities, and engagement. Other contemporary residence hall
projects give insight into the challenges and potential solutions of residential hall design.
The case studies were used to benchmark this residence hall among other institutions.

Figure 4 An Example of one of the case studies conducted for the study.
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5.2 Observations
An integral part of the post-occupancy evaluation of Champion’s Court I was observing and
recording students’ use of public spaces. The building’s public spaces were studied over the
course of two separate one-week rounds of observations. The observations were spread out
over the semester to give insight into the behaviour of students around two very important
academic times: midterms and finals weeks. Observers recorded activity levels, furniture
use, and temperature, coupled with photographs and sketches over floor plans. This
provided insights into occupancies of study rooms, common space usage, and furniture use.

Figure 5 Summary of findings from the first round of observations.
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Figure 6 Floor plan indicating student locations in space and furniture utilized in round two of
observations.

5.3 Surveys
The Office of Residence Life provided the research team with a survey they distributed to
the students of Champions Court I. The survey included questions about how the students
used their time, how they felt about hall resources, their LLP involvement and about the
building. We utilized the data relating to the design of the space.
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Figure 7 Survey results summary from the office of residence life administered to residence hall
occupants.

The staff of Resident Advisors were given an anonymous questionnaire to fill out at the end
of the school year. It included questions regarding the design characteristics, built
environment, community, and learning.

Figure 8 Survey results summary from resident advisors.
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5.4 Focus Groups
Members of the research team conducted focus groups, in which students were directly
asked a set of questions addressing issues such as furniture use, Living- Learning
Communities, study habits, and socializing to better understand student satisfaction within
the residence hall. The focus groups conducted with the users of Champion’s Court I
provided clear insights into what aspects of design were perceived successful or successful.

Figure 9 Excerpts from focus group.

5.5 Community Involvement
The research team hosted a community event in Champions Court I. A booth was set up with
several questions so that residents passing could answer questions about CCI by writing their
answer down on a post-it note and sticking it to the question.
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Figure 10 Summary of data collected at the community event hosted in residence hall.

6. Findings

Figure 11 Framework of summary of findings
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6.1 Community
Residence Halls should cultivate a sense of community in order to support students and
allow them to feel at home. In this community, students will be able to learn from one
another and gain interpersonal skills. Residence halls have a great effect on students’ sense
of community at the university. Major trends in residence halls are community-oriented
spaces and a homey atmosphere (Dorms of Distinction: Top Residence Halls for Today’s
Students, 2008). According to ‘Living Learning Programs: One High-Impact Educational
Practice We Now Know A Lot About’, LLP students are more committed to civic engagement
and mentoring other students (Brower & Inkelas, 2010). The overall goal of forming
community in the residence halls should be focused on the engagement of students,
integrated learning, peer-to-peer relationships and retention of students.
Champions Court I was successful in its ability to form communities that supported academic
success and the sense of belonging at the University of Kentucky. Living Learning Programs
allowed students to be around peers who had similar goals and majors. It helped to foster
the formation of in-hall study groups and relationships between students in similar academic
programs. Although the Champions Court I was successful in forming academic
communities, it was not as successful in promoting social communities. Students and hall
staff were not allowed to personalize the hall or post flyers/notifications, so students felt
there was a lack of communication. Students also felt that it was hard to meet and get to
know people because no one wanted to leave the privacy of their bedrooms. Even some of
the Resident Advisors of the hall responded that they felt it was hard to form communities in
their hall because of the private rooms and the lack of large gathering spaces to get their
halls together. The large number of students in the hall also seemed to hinder community,
and having smaller pods or separate communities would have been more successful than
one large one.

6.2 User Suitability
Universities should keep their building users in mind when designing the residence halls,
including both students and faculty. By including diverse user populations in a participation
process, the various voices can be represented and the ‘Review of Building Quality Using
Post Occupancy Evaluation’ states that building users are an asset for informing future
design (Watson, 2003). Allowing students to have a voice in the design process makes the
design more effective. For a residence hall to have appropriate user suitability and be
successful, overall design goals should focus around engagement, integrated learning,
retention and peer-to-peer interactions. Students responded positively to having their own
rooms in the residence hall because they enjoyed the privacy. Students also enjoyed having
public outdoor spaces to gather and having unique, whimsical furniture, particularly the
green chairs.
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Figure 12 Floor plan indicating occupancy rates during an observation.

Some of the areas that could be improved are the lobby spaces, common areas, seating
options and the ability to personalize the space. Students noted that some of the study
rooms were closed off and they did not feel they could enter if other students occupied it.
One RA suggested the rooms might be more effective without doors. It was also seen during
the observations that the cubicle seating was rarely used. Other furniture, such as tables and
chairs, were more effective at providing areas for students to work and study. The utilization
of the elevator lobbies needed to be enhanced as well. Several students felt the pod chairs
were not effective. Instead, placing couches in those spaces would be more appropriate for
their use. The inability for students to personalize the hall was seen as a problem. It was
hard for students to make the space their own and for Resident Advisors to communicate
about events when they were not allowed to hang posters or flyers up in the hall.

6.3 Amenities
Universities should add amenities to residence halls that support students socially and
academically without increasing the cost of the residence hall significantly. To be able to
compete for top students, universities have begun to add amenities to residence halls.
(Major Trends in University Residence Halls). According to ‘Room and Board Redefined’,
residence halls play a large part in attracting students and the students expect upgraded
amenities without an upgraded cost (Herman Miller). However, all students should have the
opportunity to live on campus for a reasonable cost. (Five-star Accommodations on
Campus). Throughout case studies of residence halls on other university campuses, some of
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the amenities being added to the hall are large common rooms, post offices, laundry
facilities, fitness centers, bicycle parking and convenience stores.
Goals when including amenities within the hall should focus around supporting academics,
engaging residents, retention, and interpersonal relationships between students. The variety
of seating throughout the building was successful in providing students with places to gather
to study and socialize. Students enjoyed having a variety of choices from couches and tables
and chairs to the green chairs. It was also successful to have study rooms and areas that
supported academics. Students had many spaces to go to study and work on homework
individually or with their peers.
Some of the study rooms were too closed off and not large enough for large community
events to take place. While they helped provide space for small study groups, it was hard for
an entire floor community to gather together. A common concern among both students and
staff of the hall was the number of laundry and kitchen facilities. There was one kitchen and
a total of 10 washers and 12 dryers for the 740 residents living in the hall. In addition, the
higher cost of living in the hall was a concern for students living in the building and it was
one of the top residents had for leaving the hall. By providing a mix of room layouts, a more
diverse rate system could accommodate various budgets, which would support inclusion and
diversity. Larger gathering spaces would encourage community, rather than an abundance
of mid-size rooms. By providing more laundry and kitchen spaces, user satisfaction would
increase.

6.4 Operations
The building performance and operation should be able to support the users and their
activities. Students should be able to positively interact with the technology in the residence
hall in order to enhance their education. The literature review shows that it was important
to consider how the building interacts with its users and the environment, and asking users
what they were looking for in a residence hall greatly improved the functionality of the
design. Forming goals around leadership, retention, engagement and communication will
help make the design of the hall more successful and functional for its users.

Figure 13 A diagram illustrating how study room usage varies between each floor in the residence
hall.
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6.5 Usage
The location of Champions Court I was a substantial benefit to its residents. Students
reported that they enjoyed the location because they were close to their classes. Students
also enjoyed the amount of privacy they had in the building with their own room and
bathroom.
The observations, surveys, and focus groups reveal that there were several areas that had
opportunities for improvement. Hall staff and students noted that there had been multiple
issues with the key card system, where cards had stopped working or students would lock
themselves out of their room. A common complaint among students during the community
event was that the elevators were slow. The layout of the main lobby was also problematic.
Both students and staff noted that it was a security issue as people could easily come in and
out of the building regardless of if they lived in the hall or not. Staff noted that they did not
have direct sightlines to all of the entrances and exits to the building. In the future, spaces
should provide clear sightlines for staff and consider the scale of the key system to the
building. Technology should be integrated in a simple and effective manner for ease of
student use and an appropriate number of devices should be provided.

Figure 14 A chart illustrating furniture usage observed in the residence hall.

7. Conclusions
By strategically assessing projects on campus in an engaged research model, students can
take an active role in transforming the academic environment. Inclusive design research is a
mutual beneficial process that can greatly impact how higher education projects are
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implemented on campus. By utilizing the post occupancy evaluation process as a pedagogy
model, students were able to have a high impact learning experience that made them
research generators, not just consumers of research. This research revealed how to actively
engage students in design research in the campus environment, but also allowed the
university administration to see the implications of applied design research and the impact it
can have on campus design. As a result, university housing has been able to implement new
strategies to address issues identified in the study. The research was instrumental to the
design team responsible for the next phases of housing implemented on campus. It has
influenced the new housing and the findings will be applied to augment existing residence
halls on campus. By combining students, staff, administration, partners, and faculty, a robust
experience yielded rich data that can be implemented for assessment of existing and future
campus designs. Student participation in design research is critical for advancement in the
future of academic spaces and is essential to successful designs in higher education
environments.
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Abstract: An empirically grounded understanding about which knowledge and skills
that are sought from designers is missing for a number of professional subfields of
design. This gap in research challenges i) design educators in planning their
educational offerings and ii) design practitioners and students in articulating their
contribution to clients and future employers. In this paper, we study the references
that are made to knowledge and skills in job offers for graphic designers in UK. Based
on a first thematic analysis of 1,406 job offers, we distinguish four main knowledge
areas for graphic designers in terms of i) operational design skills, ii) process
management skills, iii) technical design skills and iv) software skills. We note that
expertise in 2D software, teamwork, project planning and administration, creativity
and aesthetic as well as detailing and production emerge as the most frequently
mentioned skills across the offers.
Keywords: graphic design; design expertise; design education; United Kingdom.

1. Introduction
Questions about what knowledge and skills that are needed to work as a designer haunt
both academic and practitioners of design. For academics, beliefs about the current and
future skills set of designers inform educational developments and research programs in
design. For professionals, the personal skill set of a designer is the foundation upon which
design services are built. It also forms the reasoning upon which individual designers pursue
personal and professional development. Still, an empirically grounded understanding about
what knowledge and skills that are sought from designers is missing for a number of
professional subfields of design.
This work is licensed under a Creative Commons Attribution-Non Commercial 4.0
International License.
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In this paper, we report the first findings from a systematic review of job offers for graphic
design positions in the United Kingdom (UK). Job offers represent written manifestations of
what is sought from professionals; produced to the needs of an employee rather to those of
a researcher (Todd, Mckeen & Gallupe, 1995). In thematically analysing 1,406 job offers, we
set out to map what knowledge and skills that are referenced by companies in seeking
graphic design expertise.
Knowledge about the requested skill set of designers forms an important step for the
advancement of design in both academia (see e.g. Dorst, 2008; Valencia, Person & Snelders,
2013) and practice (see e.g. Conley, 2004; 2007). As stated by Horváth (2007), a continuous
growth of knowledge in design is required both to establish the discipline as well as to help
differentiate the work of designers from that of other professionals. The overarching goal of
our study directly adds to this growth of knowledge. In general, over the last decades, design
research has increasingly come to stimulate educational and professional developments in a
number of design disciplines; perhaps most prominently in engineering design and industrial
design (for historical overviews of these developments, see e.g. Andreasen, 2011; Horváth,
2007). When it comes to developments in graphic design, the position of research has been
less prominent. As noted by Logan (2006, p. 332), ‘There is hardly any domain-focused
research on graphic design’ and only ‘little research on professional aspects of graphic
design’. At the same time, the field of graphic design has been critiqued for having evolved
without sufficient theoretical reflection (Frascara, 1988), lacking a strong research agenda
(Bennett, 2006) and working with diverse methods and conclusions (Tan, Melles & Lee,
2009). Educators in design may accordingly benefit from our findings in bridging the gap
between theory and practice; contrasting our initial findings with their educational activities
and potentially surface discrepancies between their educational offerings and the
expectations of those hiring graphic designers (see e.g. Lewis & Bonollo, 2002).

2. The required knowledge and skill set of a designer
The knowledge and skills of designers – as externalizations of expertise in design –
frequently emerge in discussions on design. In short, expertise in design is often explained in
relation to particular practices for problem-solving which differentiates the work of
designers from those of other professionals (see e.g. Cross, 2004; Dorst, 2015). Following
this line of reasoning, the knowledge and skill set of designers is also, to varying degrees,
presented as different and/or unique to those of other professionals. Perhaps most visibly,
design organizations often point to the special nature of designers’ work in promoting the
value of design to industry (see e.g. CBD, 2014; Design Council, 2005; Ramlau & Melander,
2004).
Bringing a design professional to a development team is one of the initial steps towards
deepening the integration of design within an organization (Topalian, 1986). However, it is
not without problems. In the words of Valencia et al. (2013, p. 380), ‘The broad scope of
design implies that designers can provide a variety of benefits for companies. The strategic
challenge facing managers is to carefully consider their particular interest in design, in order
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to profit from it most effectively.’ To this end, knowledge about the requested skill set of
designers is of relevance for both designers and their managers in determining what graphic
designers potentially could ‘do and deliver’ within an organization. Past research shows that
the requirements are broad on the knowledge and skills set of designers. For example, Lewis
and Bonollo (2002) found that industry professionals referenced a multitude of different
design process skills – including skills in task clarification, concept generation, evaluation and
refinement, detailed design and communication of results – when evaluating product
development work of design students. Studies also suggest that designers play a number of
different roles within companies (Bohemia, 2002; Dickson, Schneier, Lawrence & Hytry,
1995; Yeh, 2003) and that managers in different functional areas of a company profit
differently from the skill set of designers (Valencia et al. 2013).
Based on interviews at manufacturing companies in the UK, Perks, Cooper and Jones (2005)
developed a general taxonomy of roles for design in new product development, including
references to the requested skill set of designers. In relation to the first (and perhaps most
rudimentary) role for design – ‘design as functional specialism’ – they (p. 120) conclude that
the focus is on ‘deploying a set of traditional design skills. These include aesthetics,
visualization, and technical skills.’ In relation to the second (and somewhat more advanced)
role for design – ‘design as part of multifunctional team’ – they (p. 121) pinpoint that the
focus is on ‘the interfacing skills to interact and to communicate with other functions. These
enhance understanding of other functional perspectives, which allows the designer to elicit
and to interpret other functional information for his or her own purposes.’ In relation to the
third (and most advanced) role for design – ‘design as new product development (NPD)
process leader’ – they (p. 122) conclude that the designers need to posses hold a broader set
of skills in relation activities not traditionally associated with design such as research and
business. Moreover, ‘as designers begin to lead the NPD effort, a new set of process
management skills are generated which encompasses skills to negotiate, to motivate, and to
persuade. Finally, in order to carry out their new [leadership] role effectively, designers are
honing internal marketing skills (such as persuasion, motivation, and relationship
management).’
All in all, past studies on the value of design for companies suggest that a varied skill set is
important for designers when working in companies but that managers struggle in
pinpointing the expertise of designers. Research on job offers for design positions also points
to that a varied knowledge and skill set is sought by employers. In analysing 265 job offers
for industrial designer positions in China and Taiwan, Yang, You and Chen (2005) found that
skills in varied areas such as software, language and creativity were the most frequently
sought by companies. Similar, based on a sample of predominantly job offers in the United
States, Ramírez (2012) found that subject (design) skills in colours, material, manufacturing
methods, etc. together with computer literacy, team work and creativity were among the
most frequently requested skills from industrial designers.
That said, the concept of design covers a range of professional practices and there are
different qualifications to operate as a designer in different fields. For example, as
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summarized by Buchanan (2001, p. 8), graphic designers and industrial designers have
traditionally been occupying themselves with different areas of design; graphic designers
with ‘symbolic and visual communication’; industrial designers with ‘material objects’. As a
result, how research on the skill set of designers in general and industrial designers in
particular translates into the field of graphic design is hard to predict, as few (if any) prior
study has set out to empirically investigate what knowledge and skills that are requested
from graphic designers in practice. Hence, in deepening our understanding about
‘professional aspects of graphic design’ (Logan, 2006, p. 332), we set out to address the
following research question:
What knowledge and skills are companies referencing in advertising
for graphic design positions?

3. Method
As a component of a larger research project on the graphic design profession, we are
currently analyzing job offers (advertisements) published on online recruitment platforms to
research what knowledge and skill set companies seek from graphic designers. As noted by
Todd et al. (1995, p. 19), job offers are devised to attract professionals with high
qualifications and strong fit to the needs of a company. To this end, job offers represent a
natural data source, which has not been generated for the specific purposes of a study
(Ritchie, Lewis, Nicholls & Ormnston, 2013). Job offers have been used to study the
requirements placed on professionals such as information system specialists (e.g Todd et al.
1995), librarians (e.g. Choi & Rasmussen 2009; Gallivan, Truex & Kvansny, 2004; Kennan,
Cole, Willard, Wilson & Marion, 2006) and webmasters (Wade & Parent, 2002). In design, as
exemplified earlier, (online) job offers have been used to study the qualifications on new
university graduates in industrial design (Ramírez, 2012) and what general and professional
skills companies seek from industrial designers more generally (Yang et al. 2005).

3.1 Sample
In studying what companies seek from graphic designers, we have purposefully sampled
online job offers for positions in the UK to acquire an ‘information-rich’ data set for our
study (Patton, 1990, p.169). The quality (excellence) of British design has been reaffirmed in
several cross-national studies (see e.g. DesignTaskForce 2003; Moultrie & Livesey, 2009).
Graphic design is no exception, with a number of British design studios and universities
being renowned internationally. Hence, in grounding our study in job offers for positions in
UK, we have set out to study the requested knowledge and skill set for graphic designers in a
national context where the general industry understanding about design is comparatively
well developed.
Similar to past studies on the requested skill set of industrial designers (Ramírez, 2012; Yang
et al., 2005), we collect job offers for our study from online recruitment platforms
(websites). In discussion with industry professionals, we have decided to cover both
established (generic) job search portals and (specialized) design websites with dedicated job
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sections. The job search portals include LinkedIn (www.linkedin.co.uk), Indeed
(www.indeed.co.uk) and Monster (www.monster.co.uk). The specialized design websites
include Brand Republic (www.brandrepublic.com) and Design Week
(www.designweek.co.uk).
To date, we have collected job offers for graphic designers from the websites over a period
of five weeks (8th June – 8th July, 2015). Once a week, using the advanced search function
on the websites, we located job offers for graphic designers through a series of keyword
searches. First, for each site, we searched for job offers with the term ‘graphic designer’ in
the job title. Second, recognizing that the job title for graphic designer can be more diverse,
we also searched for jobs with the term ‘designer’ in the job title and ‘graphic design’ in the
job description. Following this procedure, we collected an initial set of 3,456 job offers for
further analysis. Job offers frequently are published for prolonged periods on recruitment
websites. Hence, although our data collection took place over a period of five weeks in June
and July, our final sample also includes job offers published in March, April and May.

3.2 Data refinement
During data collection, it soon became clear that the same job offer could be published
multiple times on the same website and/or simultaneously be published on different
websites. Moreover, in the cases a human resource (HR) company was listed as responsible
for a recruitment, the same job title could be be found on positions in different companies.
Thus, we used a combination of manual and automatic procedures to remove duplicate job
offers from our data set. First, in downloading the individual offers from the different
websites, we removed those offers that were published by the same (non HR) company
under the same job title. Second, we used anti-plagiarism software (Novus Scan) to
systematically compare the content of each offer with those of the other offers in our
sample.
Professionally trained graphic designers can pursue careers in a multitude of fields not
necessarily related to graphic design. Further, formal training does not form a prerequisite
to work as a graphic designer. Hence, with an interest to map the requests placed on graphic
design positions, we refined our data set further by only including the job offers where the
title contained the word ‘graphic’, such as ‘graphic designer’, ‘graphic design intern’, etc.
Following the data refinement procedure described above, our initial sample of 3,456 job
offers were reduced to 1,406 unique job offers for further analysis.

3.3 Data analysis
As a first step in our analysis, we used thematic analysis to establish reoccurring themes
about what knowledge and skills that are referenced in the job offers. We pursued thematic
analysis for two main reasons. First, with few conceptual and empirical studies addressing
the work practices of graphic designers, there is little in the literature to directly guide our
study. Second, with job offers from a number of different companies to analyse, we are
challenged to identify commonalities across a diverse set of job offers written by a multitude
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of authors. Under such conditions, thematic analysis is often well suited to identify patterns
(themes) (Braun & Clarke, 2006; Fereday & Muir-Cochrane, 2006) and to reduce and analyse
significant amount of data without losing context (Mills, Durepos & Wiebe, 2009).
In establishing our themes, we pursued a mixture of inductive and deductive coding where
themes about the requested knowledge and skills from graphic designers emerged from the
job offers (Braun & Clarke, 2006; Mills et al., 2009). We began by familiarizing ourselves with
our data by reviewing job offers for different types of positions and from different types of
companies (Braun & Clarke, 2006). Next, we established an initial set of themes by randomly
selecting a subset of job offers (40%), mapping the requested knowledge and skills through
in-vivo coding. This first set of themes were then used to deductively code all the collected
job offers in a process where we iteratively refined and edited (added and merged)
individual codes and categories. We ended the analysis by reviewing the codes and
categories associated with each theme. This procedure helped us to produce an initial set of
categories delineating the main knowledge and skills that were requested from graphic
designers in the job offers.

4. Results
The final sample of offers presents a rich source of data on the labour market conditions
facing graphic designers. Besides statements on the knowledge and skills that employers
seek from graphic designers, job offers also include information about topics such as the
hiring organisation and its practices, the intended contribution of applicants and what
formal requirements that an ideal candidate should fulfil in applying for a position.
In terms of contemporary practices for graphic design, a duality between designers
participating in the production of both digital and physical outcomes is clearly visible in our
sample of offers. In relation to the former, job titles include terms such as ‘digital’, ‘web’ and
‘UX/UI’. In relation to the latter, job titles include terms such as ‘marketing’, ‘packaging’ and
‘print’. Requests for (complementary) expertise and experience in (digital) technology and
business are also reoccurring in the main body of text for a number of offers. In relation to
expertise in digital technology, we found references to everything from coding and web
development to digital marketing and search engine optimization. In relation to more
general business expertise, we found statements clarifying that an ideal candidate should be
able to work in areas such as marketing, branding, strategic planning, etc.
A division between designers participating in the production of both digital and physical
outcomes is also visible in the intended domain of work for the positions. In specific, we
found statements that applicants should work in (a) physical domains such as print design,
packaging design (including the design of point of sales material), and retail (spatial) design
as well as (b) digital domains such as interface design and motion graphics (including
animation).
We found statements that applicants should hold (generic) expertise in design and/or
designing in a number of offers. Job offers also frequently included statements that
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applicants should display intrinsic motivations in terms of being ‘self-driven’, being
‘professional’ and having a ‘passion for design’. Several job offers also included reference to
knowledge and skills such as ‘eye for design’ and ‘excellent/good (graphic) design skills’ for
which the specific (intended) meaning was hard to decipher. Hence, as a first step in our
analysis, we focus our report on descriptive statements about the requested knowledge and
skills of applicants; excluding also statements which were non pre-requisites for a position.
Following the data analysis procedure outlined earlier, we distinguished four main themes
about the requested knowledge and skills of graphic designers (see figure 1): i) operational
design skills, ii) process management skills, iii) technical design skills and iv) software skills.
Below, we include direct citations from the job offers in reporting on the foundational text
behind each theme.

4.1 Operational design skills
Across a large share of the job offers, we distinguished requests for operational design skills
in terms of the ideal applicant holding work expertise to participate and contribute to
different types of production (development) activities. In particular, creativity and aesthetic
skills were sought in more than half of the studied offers. Moreover, expertise in detailing
and post-production as well as in idea generation and concept development were frequently
found in the offers. Requests for applicants holding process understanding, briefing skills,
design research skills and presentation skills were also relatively common. Requests for
problem-solving skills and expertise in user- and market-research were found in a smaller
subset of offers.
 Briefing skills - ‘Attend regular meetings to discuss creative briefs and ideas’;
‘Ability to understand a brief’; ‘Translating clients needs into creative briefs’.
 Creativity and aesthetic skills - ‘Think creatively and develop new design
concepts, graphics and layouts’; ‘Think outside the box’; ‘Creative flair,
originality and a strong visual sense’.
 Design research skills - ‘A drive to keep up-to-date with current trends and
technologies’; ‘Understanding of the latest trends and their role within a
commercial environment’; ‘You will be trend aware’; ‘Advanced knowledge and ability to apply up-to-date design practices’.
 Detailing and production skills - ‘Understanding of print production, materials
and packaging techniques’; ‘Preparing artwork files for print’; ‘Liaising with
printers’.
 Idea generation and concept development skills - ‘Develop concepts in
response to briefs’; ‘Strong conceptual creative design skills’.
 Presentation skills - ‘Must be confident in presenting creative concepts in the
form of boards in face-to-face meetings with the client’; ‘Ability to clearly
communicate ideas to the creative team’.
 Problem-solving skills - ‘The ability to grasp project needs and consider
practical solutions’; ‘Exceptionally creative problem solving abilities’.
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 Process understanding skills - ‘Taking full responsibility of projects from
concept to execution’; ‘developing creative concepts through to final delivery’;
‘Managing the whole print process from concept to delivery’.
 User - and market - research skills - ‘Creation and administering of user tests in
focus groups’; ‘Conduct user research and evaluate user feedback of use of the
product’.

4.2 Process management skills
In addition to distinguishing requests for operational design skills, we also noted a number
of requests for more general process management skills in the job offers. In specific, similar
to past studies on the required skill set of designers in other professional subfields of design
(see e.g. Dickson et al., 1995; Perks et al. 2005), these requests revolved around applicants
holding interpersonal skills to interact with team colleagues, plan and administrate multiple
projects, manage team members as well as initiate and develop client relationships.
Requests for teamwork as well as project planning and administration skills were most
frequent.
 Client relationship skills - ‘Be client facing with excellent relationship building
skills and customer service’; ‘Attend external client meetings as and when
required’; ‘Ability to liaise directly with clients’.
 Project planning and administration skills - ‘Strong organizational skills and
ability to work on several projects at the same time is desired’; ‘Ability to
prioritize your workload’; ‘Ability to estimate timelines and deliver to tight
deadlines.’.
 Teamwork (interpersonal) skills – ‘Excellent interpersonal and team working
skills’; ‘A strong team worker’; ‘Ability to communicate effectively with staff at
all levels’.
 Team management skills - ‘You will be responsible for helping to oversee a
team of designers’; ‘Act as a mentor to junior members of the team’.

4.3 Technical design skills
We found that a number of the job offers directly referenced this type of work by asking for
technical design skills and the practical work expertise needed to produce print and digital
outcomes. As a form of expressive design work (Person, Snelders & Schoormans, 2012), the
requested expertise of graphic designers was found across the whole production process
from technical skills suitable for idea and concept generation to detailing and postproduction. The most frequently requested technical design skill was in terms of visual
coordination and possessing the knowledge needed to work with brand and styles
guidelines. Technical expertise in traditional graphical design domains including layout and
composition, typography and photography were also found in a number of offers. Expertise
in photo manipulation, illustration and 3D modelling was also sought in a smaller subset of
offers.
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 3D modelling skills - ‘Working knowledge of modelling’; ‘3D rendering and
illustration’.
 Digital photo manipulation skills - ‘Strong understanding of colour correction
and image constraints’; ‘Assist in photographic editing’.
 Illustration skills - ‘Demonstrating illustrative skills with rough sketches’;
‘Ability to illustrate using traditional mediums’; ‘Strong illustration skills’.
 Layout and composition skills - ‘An incredible eye for design, colour and
composition’; ‘Very strong graphic and visual design skills’.
 Photography skills - ‘To undertake or manage photography shoots when
required’; ‘Advanced knowledge of Photography’.
 Typography skills - ‘Have a typographic eye and knowledge of typesetting and
formatting’; ‘Familiar with typography and selecting fonts’.
 Visual coordination skills - ‘Ability to take art direction and follow established
styles’; ‘being able to work within brand guidelines’; ‘Experience of creating
and working within style guidelines’.

4.4 Software skills
In relation to a number of the technical design skills above, we also noted requests for
software skills across many offers. In fact, a working knowledge in software tools (and/or
software packages) emerged to be the most frequent sought skill from graphic designers
with a large share of the offers including requests for expertise in 2D software for photo
editing, vector graphics, desktop publishing and so forth. In particular, references to Adobe
Creative Suite and/or the individual programs included in it (Photoshop, Illustrator, InDesign,
etc.) were found in a large part of the offers. In addition to expertise in 2D software, a
number of offers also included requests for expertise in office software, web development
system and software as well as animation and motion software. A smaller subset of offers
also made reference to expertise in 3D software.
 2D software skills - ‘Full working knowledge of Adobe CS6’.
 3D software skills - ‘Knowledge of 3D Studio Max, Sketch Up or similar 3D
modelling software’.
 Animation & motion software skills - ‘Video Production (Premier Pro)’.
 Office software skills - ‘Using Pc based project support software - such as
PowerPoint, Excel and MS Word’.
 Web development system and software skills - ‘Familiarity with content
manage websites and CMS systems’.

713

Paulo Roberto Nicoletti Dziobczenski and Oscar Person

Figure 1: Overview of the knowledge and skill referenced in the studied job offers

5. Discussion
Academics and practitioners of design can use our mapped knowledge areas in advancing
their understanding about the professional domain of graphic design and in comparing the
requested skill set of graphic designers with those of designers in other professional
domains. For example, as companies seek complementary contributions and outcomes from
graphic and industrial designers (Borja de Mozota, 2003), our initial findings provide a
reference in seeking commonalities and differences between different types of designers.
Similar to past studies on the required skill set of designers in general (Yang et al., 2005) and
industrial designers in particular (Ramírez, 2012) our findings point to how graphic designers
operate with a broad and varied skill set. Overall, we have so far distinguished 26 skills
across our four knowledge areas. Educators of design may profit from our list of skills in
locating new areas for educational and industry developments in graphic design.
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However, in doing so, it is important to remember that formal education may not be a
prerequisite to operate as a graphic designer. A degree in graphic design was only requested
in a third of the studied offers. Moreover, it is important to remember that what designers
promote and strive for is not always the same as the reasons for which companies seek the
expertise of designers (for a related case in industrial design, see Bohemia, 2002). To this
end, the relationship between education and practice is not trivial and it is important to
recognize the interests of different parties. In specific, the five most mentioned skills in our
study – 2D software skills, teamwork skills, project planning and administration skills,
creativity and aesthetic skills as well as detailing and production skills – predominantly sits in
relation to what in past studies has been framed in terms of ‘design as a functional
specialism’ (Perk et al., 2005, p. 120). Design educators and professionals often strive for a
more strategic position for designers.

5.1 Limitations and suggestions for future research
An empirically grounded understanding about which knowledge and skills that is sought
from designers is missing for a number of professional subfields of design, including graphic
design. In fact, graphic design has so far only received cursory treatment by scholars in
design with few empirical studies addressing the ‘professional aspects of graphic design’
work (Logan, 2006, p. 332). To this end, our study of job offers for graphic design positions
and the initial themes delineated in this paper address an important gap in research on
design. That said, we recognize a number of challenges in progressing forward with our
research, which also may be of interest to scholars of design more generally.
First, in seeking to study a varied and mature position of graphic design in industry, we
intentionally sampled job offers from the UK to understand what knowledge and skills
companies seek from graphic designers. The quality of British design has been reaffirmed in
several cross-national studies (see e.g. DesignTaskForce, 2003; Moultrie & Livesey, 2009).
However, studies on (industrial) design (Yeh, 2003) suggest that national differences exist in
what knowledge and skills companies seek from designers. To this end, future studies should
address a different national context for graphic design work in expanding on our findings.
Moreover, collecting data over a longer period would bring insights about how the
requested skill set potentially changes over time in different national contexts.
Second, our analysis was based on a single source of data: job offers. We relied on the
description made by companies in order to attract ‘better’ candidates to their open
positions. We recognize that adding different data could further our analysis, providing a
more layered understanding about how job offers represent the requested skill set of
graphic designers. As a response, we invite both professionals and educators to comment
and expand on our findings to further understand what is being written by companies when
recruiting graphic designers and how it potentially relates to professional and educational
developments in the field.
Third, as a first empirical review of the knowledge and skill set of graphic design, we focused
our analysis on job offers with the word ‘graphic’ in the title. However, professionally trained
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graphic designers also find jobs in other areas. For example, our data set suggests that
graphic designers also operate under job titles such as ‘UX Designer’ and ‘Web designer’.
Future studies could accordingly address a broader sample of job offers in exploring the
implications of different professional domains on the work practices of graphic designers. In
addition, as noted by previous scholars (e.g. Buchanan, 2001), designers in different fields
have different professional interests and contribute to companies in a multitude of ways.
We therefore end this paper by recognizing a need for more empirical research on graphic
design and how the skill set of graphic designers potentially compare to those in other subfields of design.
Acknowledgements: The authors thank the anonymous reviewers and Patricia Naves
Pinheiro for their comments on previous version of this paper. This work was supported
by the Coordination for the Improvement of Higher Education Personnel (CAPES) –
Brazil.
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Abstract: Similar to modernist avant-garde publications like “Bauhausbücher
(Bauhaus Books)” the contemporary publication “LIVD" incorporates theories and
research that feed into and out of a (graphic / 2D) design discourse, linking these
theories with practice and education. LIVD includes contributions from practitioners,
students, and educators, seeking a balance with both epistemological and
pedagogical aims.
This paper is respectfully being submitted in tandem with the publication itself. Issue
15.1 can be viewed here: http://pdxscholar.library.pdx.edu/livd/1/ Together, they can
be considered a non-traditional case study, of how an avant-garde journal can
supplement the classroom experience, while also attempting to tackle serious
questions of theory and research being asked by other design sub-disciplines, but
surprisingly limited from graphic design.
Also, please note that this paper is being licensed under a Creative Commons
Attribution, however the publication itself (and included images) are not CC, and are
fully copyright protected.
Keywords: LIVD, avant-garde publications; graphic design theory; extending the classroom
experience

1. Introduction
“LIVD” was created in 2014, as a semi-annual design publication, originating from the Pacific
Northwest. The publication includes contributions from students at undergraduate and
graduate levels of study, professional artists, designers, and educators, with a key mandate
of balancing their ideas against lived experience. The publication is topical, each edition
focusing on a specific concept, used as a lens to discuss particular theoretical and applied
themes that underpin a two-dimensional design discourse. Practitioner contributions range
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0
International License.
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in genre, from scholarly articles, to love letters, obituaries, interviews, and prose. Student
contributions are written outside of the classroom, yet tangentially related to coursework
maintained at Portland State University, affiliated via editor Meredith James (although, we
would argue LIVD can easily be leveraged in similar fashion elsewhere). The goals of the
publication are pedagogical and epistemological and will be expanded upon below.

Image of LIVD Issue 15.1, © Meredith James

Two issues of LIVD have been created so far and two others are at various stages of
development. The first issue of LIVD (15.1), “Oh, Sherrie” centers around Sherrie Levine,
feminism, and appropriation; while the second edition (15.2) “Letting Go” focuses on failure.
Appropriation and failure are dominant theoretical concepts within the design discipline,
especially so within two-dimensional media.
These themes are discussed in greater detail within the publication itself, but as a cursory
introduction to the validity of both, we offer the following examples. 1) Shephard Fairey’s
direct plagiarism of non-white, non-eurocentric revolutionary graphic design (Vallen, 2007)
has become not just mainstream, but a multi-million dollar marketing ploy. 2) Appropriated
labor and identity are being commodified by brands like Best Made Co., selling back a false
masculinity: “sophisticated design is used as a means of staging privilege and aggression in
refined terms" (Modrak, 2015). 3) Regarding failure, there is no part of a creative practice
that doesn’t involve failure on some level, from the multitude of ideas and concepts left
behind in any given project, to the overt failure of obsolescence and waste-making in
product design (Kolko, 2012), to widespread ballot layout inconsistencies (Lausen, 2007), to
the social and economic consequences of failed structures, bridges, and spaces, like the
Tacoma Narrows (WSDOT, n.d.), and Pruitt-Igoe (Freidrichs, 2011).
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2. Historical Framework
The larger cultural contexts of our work and discipline are being pushed and pulled by digital
technologies—along with larger mechanisms of information and connectivity (Morville,
2005)—as much as society’s contexts were equally revolutionized through mechanization.
Influence of the Industrial Revolution changed everything for western culture. As a parallel,
we are in a similar state of disarray. On some levels, we comprehend the changes swarming
around us, but on others, remain ignorant. The dust has not yet settled.
The foundations for LIVD were set a century ago through avant-garde publications affiliated
with major artistic and design-based movements, and with specific design practitionereducators grounded among them. Our current cultural and technological flux mirrors that of
the early twentieth century, when mechanization and consequent modernism also radically
transformed society. During the last period of significant change, avant-garde publications
popped up like wellsprings, as a means of documenting and disseminating modernist
concepts, anchors in the era’s uncertainty. Some of the more notable include:












Lef and Novyi Lef (Russian Constructivist)
Ver Sacrum (Viennese Art Nouveau)
Hobby Horse (UK, Arts + Crafts)
Objet (Russian Constructivist)
G: Material zur Elementaren Gestaltung (European)
Merz (Dada)
i10 (Amsterdam)
Bauhausbooks (German Bauhaus)
Die Jugend (German Jugendstil, Art Nouveau)
AIZ (German, Anti-Nazi)
Der Dada (Berlin)

What many of these publications have in common is the dismissing of traditional artforms
for functional, applied, design-related ones; the strong link between creative practice and
ideology (“fuse art and life together,” Meggs, 2012); and the concept of creating a piece of
work that is a total and complete example of the authors’ theoretical-applied fusion
(Gesamtkunstwerk). The writers, editors, and contributors of these publications were
unfazed by the challenge of defining their discipline in an era of flux. And frequently vetted
their own ideas through practice and education.
LIVD seeks to do the same, it is a design-centric publication existent within our current era of
technological and social transformation, linked to the classroom. The publication itself is a
Gesamtkunstwerk, from individual letterforms to entire articles, to graphic inclusions,
everything within it has been designed. Contributors do not shy away from the difficult task
of framing the discourse at an especially notable point in time, where design thinking itself is
being appropriated as “the new liberal art” (Miller, 2015). And finally, the overarching
mandate of balancing design with lived experience (hence the name “LIVD”) grounds the
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theories contained within the publication to a concrete, very real lived experience.
Contributions like Jarrett’s love letter to a friend who recently passed away and Kobra’s call
for a hug during moments of failure make this connection directly (Jarrett, 2015 and Kobra,
2016).

Detail Image of LIVD Issue 15.1, © Meredith James

3. LIVD as Pedagogical Extension and Epistemological Validation
The publication itself is a tool, used in conjunction with and as an extension upon the
classroom with the following major aims:
 [epistemological] As a mechanism for professional designers and design
educators in the United States (specifically within two-dimensional (2D)
design) to critically reflect upon their practice and develop texts centering
around the larger theoretical frameworks that support the design discipline.
 [epistemological] As a mechanism for furthering 2D design research.
 [ideological] As a format for challenging and defending various design-centric
ideologies.
 [pedagogical] As a theoretical text itself to be used as supplemental material
for the classroom.
 [pedagogical] Students author their own education through a reflective
practice – student contributors create supplements to their own coursework.
 [pedagogical] To further student development by introducing professionallevel opportunities for writing, research, criticism, and publication that exist
independent of the classroom experience.
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Critical Reflection
There is an interwoven exchange when those who practice are the same individuals as those
who teach, write, and theorize. To define a discipline, to bear witness to its contemporary
incarnation, is to participate in all these various modes holistically as they inform one
another, counterbalance and challenge one another and if left off, leave a noticeable deficit
in knowledge. Practitioners without reflection or critical inquiry are as unbalanced as
academics who have never had to test out their theories. “This intrinsic polarity is
responsible for the kind of schizophrenia every design school has experienced since the
Bauhaus was founded, revealing itself in oppositions such as theory/practice,
art/technology, and the like. Indeed, the discipline of design has to be considered as
paradoxical in essence, and any attempt to eliminate one pole to the benefit of the other
inevitably distorts its fundamental nature” (Findeli, 1990, emphasis mine).
Design encompasses all the various modes of theory and practice — educators,
practitioners, critics, authors, experimenters, researchers, theorists — are all part of the
discourse. Never was this more synthesized than in early modernism. There are networks of
knowledge to be found among early modernists, networks that can be witnessed when
tracing a particular school or even a particular publication or individual. Van Doesburg alone
has direct connections with Schwitters, Moholy-Nagy, Lissitzky, Gropius, de Stijl, DaDa,
Bauhaus, and Art Concret. The avant-garde journal G, for instance, edited by Hans Richter,
includes contributions from Richter himself, Hausmann, Tzara, Schwitters, Malevich, and van
der Rohe, among others (Mertins and Jennings, 2010). Veshch involves Lissitzky (Veshch,
1921-22), while Lef (1923-25) and Noyvi Lef, Rodchenko and Mayakovski (Novyi Lef, 192728). The Hobby Horse involves Mackmurdo, Ver Sacrum: Roller, Klimt, and Moser (Heller,
2003). Bauhausbucher: Kandinsky, Klee, Gropius, Mondrian, Moholy-Nagy, Van Doesburg
(Meggs, 2012). If we add in overlaps of education, with examples such as Lissitzky and
Malevich at People’s Art School in Vitebsk, and Moholy-Nagy, Kandinsky, Albers, Klee,
Gropius, Bayer at the Bauhaus, we see these knowledge networks solidify. Practitioners who
are educators, who are also theorists, critics, and writers, have rightfully earned their posts
as definers of the discipline. Their ideas crystalize via testing and validating across multiple
domains. Informed by both theory and practice.

Furthering (2D) Design Research
Of all the design disciplines, 2D design carries a minority and misdirected voice regarding
design research and theory, specifically regarding ‘designerly ways of knowing’ (Cross, 2006).
LIVD offers a place for designers working in two-dimensional media to reflect upon, critique,
and write about the various themes and areas of study within their own practice, from an
intrinsic base.
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Nicole Dyar’s Article, “I Am A Reproduced Reproduction,” © Nicole Dyar and Meredith James

For example, in LIVD edition 15.1, Nicole Dyar (graduate student) argues that social media
appropriation has become the new female identity, an identity shaped by culture not by the
individual. In edition 15.2, Nick Kuder (educator-practitioner) writes of stigmergic systems,
and how they “make us vulnerable to self-amplifying patterns,” specifically regarding design
and interactive media. “…Services [like Facebook and Twitter] rely heavily on algorithms
which use incestuous amplification; presenting information only from sources (e.g. friends)
selected by the user. Shares, likes, and retweets are all forms of path amplification… and
reinforce those signals which remain — encouraging confirmation bias.” Kuder asks if this is
ultimately a form of logic we should be propagating (2016).
In giving practitioner-educators and students a format for identifying these concepts, we are
making the invisible visible. Works in two dimensional media have an intangible aspect that
does in fact make it more difficult to track and document the larger theories that act as a
base, but as Kuder points out, entirely necessary. Much of our social fabric is influenced by
information, communication and concepts that 2D designers author every day.

Ideological Framework
“Aiming at ‘the production of a new human being through art,’ as Tret'iakov put it, Lef
generated an original body of theory. At its core was the principle that artistic forms were
themselves vehicles of ideology, and so the creation of a new society required the creation
of new forms. Also central to Lef thought was the conviction that revolutionary art required
the active participation of the viewer, who would be transformed by the effort of
interpreting the work. Rodchenko's work of the 1920s – in design, photocollage, and
photography — was a sustained effort to put these ideas into concrete practice.” (MOMA,
1998).
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As is pointed out in Rodchenko’s work, the designed artifact can be the embodiment of the
theoretical discourse. A single typeface (Romain du Roi) defined and epitomized the
Enlightenment. The change towards a rational, mathematic, precise and gridded letterform
embodied our collective reason, our structure, and our abandonment of mysticism. Many
other examples can be similarly found. The artifact of a design thinking process (like the
‘double diamond’) signifies design’s transition away from the object. Inclusive design is
equally reflective of larger cultural demands to acknowledge more of us (CABE, 2008).
Through our artifacts, through their tangibility, can we concretely see our own values and
efforts reflected. This has always been the case: Cunieform (early writing and complex
society), the Crystal Palace (Victorian stylistic mass-consumption by the petit-bourgeois),
Ukiyo-e (Japonisme and the fetish), Art Deco dishwear (the Americanization of modernism,
stripping content for style)… each and every one a reflection of the ideology of the discipline
(and larger culture) at the time. For better or for worse.

Furthering Student Development Within the Classroom
The editor of the publication, Meredith James, is a design practitioner-educator, and brings
the content of the publication into the classroom itself. Through a course titled “Design in
Context: Failure,” edition 15.2 extends conversations from within the classroom. The course
“Design Research + Theory” is another natural fit. The editor also brings curriculum into
LIVD. Coursework on research, on theory and that is topical in nature (feminism,
appropriation, failure, aversion) are supported through the texts that exist within the
publication itself. Additional applications can be found for courses from Graphic Design
History (Sarah McCoy’s article on early colonial women printers – often left out of the
canon) to Design Thinking (James’ use of design thinking to present a new perspective on the
wicked problem of sex-based inequity, 2015).

Authoring One’s Own Education & Professional-Level Student Work
Each issue of the publication is topical and different students at different levels of
coursework are brought in as contributors, predominantly through their own initiative.
Students identify themselves by voicing an interest in design writing, research, authorship,
and distribution, knowing the publication differs from a traditional studio experience and are
willing to commit to these activities outside and independent of the classroom, well
beyond traditional channels of studio or crit. Students are given a format to write on a topic
that is of interest to them – similar in structure to an independent study – and criteria for
determining success of the finished contribution (whether written or visual) is heavily
shaped by the student themselves and the motivating expectations of practitioner
contributions, essentially being part of the journal’s community (Tovey, 2015).
Design as a vocation (Bringhurst, 2009), expects us to take a longer, more considered and
open-ended approach to the discipline. One that doesn’t neatly fit within the confines of a
university or curricular structure. A vocational, committed interest in design is shown by
students willing to engage in the work on their own time, without course credit, sheerly for
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the learning experience itself. Enhancing the student experience in such a way, affords
students the ability to carve out autonomous pathways, a scholarship of design of their own,
and a voice to help shape their own education and that of their peers (specifically when
content they author is used as supplemental course content). Students teaching students.
With the journal, students are also engaged in a variety of other practitioner / real-world
executions, from assistance with production of the publication, to real-world printing,
distribution, social media and dissemination practices. The relationship between LIVD and all
involved with it is fluid and dynamic, touching upon multiple aspects of the curriculum
without being anchored to any of them. The publication is not a class, is not for a class,
rather it is a venue for (2D) designers at all levels of practice to reflect and articulate
concepts germane to our discipline.

4. Conclusion
To create design scholarship is to balance the theoretical with the applied, and never more
so was this apparent than in the early twentieth-century avant-garde publications of
European modernists. Key practitioner-educators defined the discipline through a fluid
exchange of ideas within and beyond the classroom. LIVD, a contemporary avant-garde
publication aims to do the same in a contemporary setting.
Please see the included link to edition 15.1 of LIVD, where contributions from authors Dyar,
Jarrett, McCoy, Roma, and James discussed above can be seen in context:
http://pdxscholar.library.pdx.edu/livd/1/ Of note, is the democratic treatment of all involved.
Students are given equal status to practitioners and educators. The publication is a
community of exchange.
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Abstract: Increasing numbers of students, limited space, and decreasing budgets
nudge many university administrators to shift from assigned design studio desks to
flexible workspace arrangements. This paper explores student attachment to the
individual desk and shared spaces in a graduate design studio in the School of Design
at Carnegie Mellon University. The studio had four interconnected spaces with:
individual desks, collaborative workspaces, a kitchen-social cafe area, and a distancelearning classroom. We explored student perspectives and attitudes on studio
aesthetics, functionality, agency, ownership, personalization, and occupancy patterns
with four methods (i.e., online survey, student class schedules, interviews, time-lapse
study). Perception of ownership, personalization, and agency were greatest for
individual desks. Students perceived the individual desk as a primary territory even
though the administration said desks were shared hot-desks. Individual work and
collaborative work occurred throughout the studio regardless of functional
assignment (e.g., spaces for individual work, collaboration, classroom).
Keywords: design studio; ownership; personalization; place attachment

1. Introduction
Universities are reimagining their design studios and transforming design studio education
to integrate and influence global design practices. Design and architecture schools have
shifted from solely individual projects to team projects (Koch, Schewennsen, Dutton, &
Smith, 2002). Design educators and administrators are updating their design studios to
facilitate geographically distributed collaborations, multidisciplinary teams, increased use of
information technology, and flexible work environments.
For example, the d.school at Stanford University overhauled their spaces to support design
studio courses, design workshops, and executive education (Doorley & Witthoft, 2012). The
This work is licensed under a Creative Commons Attribution-Non Commercial 4.0
International License.
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Human-Computer Interaction Design program (HCId) at Indiana University created a new
studio with a broad range of spaces, from limited individual desks for doctoral students to
collaborative workspaces and project rooms for masters’ students (Callison, 2011; Gray,
2014). Faculty offices and students are collocated to increase interaction opportunities. The
School of Design at Carnegie Mellon University redesigned their graduate design studios to
support individual work, teamwork, social interaction, and distance learning (Scupelli &
Hanington, 2014).
The implications of studio spaces and design education extend well beyond the academic
setting. Increasingly, design and design thinking are receiving attention from business
(Martin, 2009), software engineering (Meinel & Leifer 2011) and non-profits (e.g., Brown &
Katz, 2009). Design thinking is an innovation method that relies on field research,
prototyping, iteration, and refinement. Typically, students learn design thinking through
design courses.
Studio education is generally characterized by five factors: co-location, learning-by-doing,
continuous access, integrative learning, and mimicking practice (Lawson & Dorst, 2009). An
ecological framework of studio-based education includes observable components, or
“tools,” and pedagogical approaches used to construct design knowledge (Brandt, Cennamo,
Douglas, Vernon, McGrath, & Reimer, 2011). The studio environment is designed to support
a reflective, learning-through-doing pedagogy as students gain design knowledge and skills
through project-based learning. Implicit in these descriptions of studio activity is the
presence of students in the studio both during and outside of scheduled class time.
The design studio is therefore multidimensional; it is a physical place, a cultural place, and a
social place. Studio education is similarly multidimensional, consisting of studio pedagogy,
social dynamics, and ideals and expectations (Groat, & Ahrentzen, 1996). Yet studios are
more than the functions supported, the research and design methodologies taught, and
declared rules. Interactions in studio between students, faculty, staff, visitors, and
administration shape social dynamics. People in a studio culture bring their ideals, values,
and expectations. Furthermore, global student populations in studio environments require
cultural sensitivity.
Human-centered research can inform design projects, but ultimately the user interprets how
to use a designed artifact or environment. Users distinguish between functional needs and
emotional needs. For example, in a pre-post occupancy survey of a graduate design studio,
researchers found that the functional needs of students overwhelmingly were met, but
pleasure-related and emotional needs linked to habitation for some were problematic
(Scupelli & Hanington, 2014). Primary factors in the complex picture of studio habitation
include perceptions of agency and stewardship within the occupied spaces.
In this paper, we discuss a human-centered research study exploring students’ perceived
sense of ownership, personalization, and attachment within studio spaces. The focus of the
study is a graduate design studio at the School of Design at Carnegie Mellon University. It
has four interconnected spaces: individual workspaces, collaborative spaces, a kitchen and
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social cafe area, and a classroom with distance learning technology. We begin with a
discussion of territoriality, place and possession attachment, and identity, followed by an
overview of research methods, results, and a discussion of findings and design implications.

2. Territoriality
Human territories serve multiple needs ranging from physiological needs linked to survival,
to higher needs such as status, recognition by others, achievement, or self-image (Gold,
1982 p.48). Furthermore, territories can also meet human psychological needs such as
privacy, intimacy, and solitude (Altman, 1975). Three types of territories vary based on
duration of occupancy, control, and psychological significance: primary, secondary, and
public (Altman, 1975). Primary territories are occupied for long periods of time, such as
homes, are controlled by their owners and have high psychological significance. Secondary
territories are accessible to a broader range of people, with users and the community
negotiating access rules, and have varying levels of psychological meaning. Public territories
are available to all, such as a seat at a table in a library available on a “first come, first
served” basis, and have less psychological significance.
In the design studio the individual desk is like a primary territory within a broader secondary
territory—the studio environment. When students occupy their individual desks, there is an
expectation of ownership, but the studio space itself where the desk is located is accessible
to other occupants of the studio. Collaborative and social spaces could be considered
secondary territories, where there is no expectation of exclusive ownership. However,
secondary territories may have temporary ownership claimed; for example when a student
saves a workspace for the day with personal effects. Unlike the university library where all
university students have access, typically, a design studio is assigned to a cohort of students;
it is not a public territory open to all students on campus.
Territoriality is expressed differently in primary, secondary, and public locations. Through
personalization students express ownership of a primary territory. Personalization allows
insight into aspects of a user’s identity. For example, personalization may reflect the need to
establish individuality and communality within a culture (Gauvian, Altman, & Fahim, 1983),
social status (Laumann & House, 1972), social group membership (Duncan, 1973), desirable
images of occupants (Sadalla, Burrough, & Quaid, 1980), and rules (Wood & Beck, 1994).

3. Place and Possession Attachment
Place attachment describes the emotional connection between people and place (Low &
Altman, 1992). The Tripartite Model defines the variables of place attachment as the three
P’s: Person, Process, and Place (Scannell & Gifford, 2010). The Person dimension describes
individual and collective meaning. People feel stronger attachments to places they identify
with or feel proud to be a part of. The Process dimension describes affective, cognitive, and
behavioral aspects of the bond people have with place. The Place dimension describes
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attachment through characteristics of the place itself, including social and physical elements
(Hidalgo & Hernández, 2001).
Material possession attachment describes the relationship between a specific person and
object of possession. People are able to explain the extent of “me-ness” or “not me-ness”
associated with their possessions (Kleine, Kleine, & Allen, 1995). This association of “meness” can be extended to environments, and to intangibles such as policies that inform
behaviors. For example, administrators can impose rules and policy but the occupants need
to enact such ideas. In the graduate design studio, researchers found that students ignored a
“hot-desk policy” and each claimed individual workspaces. Similarly, students ignored a
rotation system for studio maintenance imposed by faculty administration, instead forming
their own self-organizing procedures (Scupelli & Hanington, 2014).
Place attachment and possession attachment illustrate similar descriptions of attachment
(Kleine, Schultz, & Baker, 2004). Attachment is a type of self-extension; it requires personal
history between self and place; it varies in strength; it is multifaceted (cognitive, emotive,
and behavioral), emotionally complex, and dynamic. Place and possession attachment serve
similar basic functions in identity definition (autonomous and affiliated selves), and selfcontinuity/change (e.g., self-adaptation to new places).

4. Identity Construction
Individual identity and sense of self is linked to possessions through conscious and
unconscious social processes (Goffman, 1959); Belk, 1988). Consumer identity is often
defined through product ownership and use (Belk, 1988). Personal identity “sans
possessions” is based on two perspectives: the self-narrative view and the trait-centered
view. Within the “sans possessions” self-narrative view the self is seen as a multi-faceted,
multi-layered, social and psychological being that continually reflects deeply on itself (Mittal,
2006). In the trait-centered view, the self is the sum of enduring personal qualities, such as
personality traits, superficial behavior, and body appearance traits (e.g., Sirgy, 1982;
Morgan, 1993; Baumgartner, 2002). Examples include personal descriptors such as
“introverted”, “outgoing”, “intellectual”, “maker”, etc.
The consumers’ identity resides in a personal narrative about who a person is and strives to
become (e.g., McAdams, 1996; Murray, 2002). A consumer’s self-identity is called the “I”
and includes virtually everything one has owned or lived with. Some products and services
relate to the extended self because they play instrumental roles in achieving success and
competence or reassert personal values and beliefs that in turn are linked to the concept of
“I.” Possessions that become part of the “I” are only those that the consumer views as
defining his or her “I”. There is a tension between “I” and “me.” Whereas “I” is how a person
sees himself or herself, “me” is how one believes others perceive him or her (Mittal, 2006).
There are three approaches to resolve tensions between “I” and “me”: modifying reference
groups, educating others, and modifying consumption (Mittal, 2006). For example, students
might decide to increase or decrease their presence in the studio environment and adjust
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how they engage with others. Unlike workplaces (or classes) where attendance is required at
certain times of day, students can choose to work where they prefer. The presence or
absence of students in the studio outside of classes is therefore a telling behavioral trace
and indicator of work (and possibly affiliation) preferences. Students may also modify
consumption of products; for instance, exhibiting more “designerly” possessions such as art
postcards, design books, sketchbooks, and design tools on their desk, or dressing in
stereotypical designer clothes.

5. Research Methods: Ownership, Personalization, and Attachment
We conducted a study of student occupants in a university graduate design studio suite
comprised of four interconnected spaces: an individual workspace, collaborative space, a
kitchen-social space, and classroom (Figure 1). To investigate student use of the graduate
studio and sense of ownership, personalization, and place attachment, we employed an
online survey, interviews, schedule analysis, and time-lapse video studies.

Figure 1. Floor plan of the graduate design to support individual work areas (A, B), social interaction
spaces, team-based collaborative work in flexible spaces, and a distance-learning
classroom.

The online survey had 11 questions with 23 sub-questions with Likert scale responses, and
nine open-ended comment boxes. The survey questions below were asked of studio suite
occupants once in fall semester 2013.
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 Core times in studio questions asked participants when (day and time) and why
students went to the graduate studio.
 Perceived ownership questions asked about sense of ownership on a four-point
scale: absolute ownership, some ownership, very little ownership, absolutely
no ownership.
 Personalization questions asked whether or not and how students
personalized studio spaces.
 Feelings questions were about what makes students feel at home, or
uncomfortable.
 Likes/desires probed for preferences about the graduate design studio.
 Importance of factors and policies were queried on seven dimensions:
aesthetics (e.g., look and feel, atmosphere), furniture (e.g., function, quality),
acoustics (e.g., noise level), upkeep (e.g., maintenance, cleaning, order),
agency (e.g., ability to implement change), sense of ownership (e.g., it’s mine
to use), and personalization (e.g., I can adapt it to my needs). For each
dimension, respondents answered on a Likert scale how important each factor
was for individual workspace, collaborative spaces, social spaces, and
classroom (extremely important, important, neutral, not very important, not at
all important).
 Match of factors and policies with personal tastes questions are indirect
measures of attachment to place and processes. Students were surveyed on
the same seven dimensions as above, again on a Likert scale, rating for each
space how well the factors and policies matched their personal tastes (i.e.,
totally me, somewhat me, neutral, not really me, totally not me).
Survey data was analyzed using t-test comparisons between the responses for different
studio locations (i.e., individual workspace, collaborative spaces, social spaces, and
classroom). Open-ended question responses were unitized and then coded for content.
Interviews were conducted as “touchstone tours” at student desks, with conversational
explanations of possessions, material organization and personalization documented with
notes and photographs.
Class schedule data for the 37 students enrolled was tabulated by time of day and day of
week. Student schedule classes were coded to estimate when students were in class inside
the studio classroom and elsewhere on campus.
Time-lapse videos provided workspace occupancy data. Pictures were taken every minute
with five cameras placed throughout the studio suite to capture where people work in each
area. Workstations, tables, and seating were mapped and numbered, and the number of
people present at each location in each frame counted.
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Results
The results are presented in the following sections: time-lapse study, student schedule
analysis, and six survey topics supplemented with interview data: (a) core times in studio, (b)
perceived ownership, (c) personalization, (d) aesthetics, (e) upkeep, maintenance, cleaning,
and order; and (f) agency.

Timelapse study
A time-lapse video of the graduate design studio was filmed for one week and coded to
count the number of people working at each location (e.g., desk, chair). In the time-lapse
observations, on average the design studio was occupied 67% percent of the time (52% on
weekdays, and 15% on weekends) on average 12% of the 37 students were in studio on
weekdays and 5% on weekends. Overall, peak occupancy was 26 students (70.27%
occupancy). Weekday morning occupancy (7am-11:29 am) ranged from 0 min to 20 max
with an average of almost 7 students (19% occupancy). Weekday lunchtime occupancy
(11:30am-1:29pm) ranged from 1 min to 26 max with an average of 15 students (40.6%
occupancy). Weekday afternoon occupancy (1:30pm-4:29pm) ranged from 1 min to 25 with
an average of 13 students (36% occupancy). Weekday evening occupancy (4:30pm-6:29pm)
ranged from 1 min to 13 with an average of students 5 (15% occupancy). Weekday late-night
occupancy (6:30pm-6:59am) ranged from 0 min to 8 with an average of 2 students (6%
occupancy). Table 1 shows the average student occupancy calculated for weekdays and
weekends according to the different times of day. Interestingly the regular morning time is
ten times less popular on the weekend, lunchtime more than three times less popular, the
afternoon by a factor of two and the late night times differ by five percent.
Table 1. Student occupancy in design studio on weekdays and weekend based on time-lapse study
April 1-8, 2014. Percentages calculated dividing number of people counted in timelapse
footage divided by 37 enrolled graduate students.
Morning

Lunch

Afternoon

Evening

Late Night

Weekday

20.60%

39.67%

35.38%

14.44%

5.56%

Weekend

2.05%

12.78%

15.24%

8.38%

1.80%

The graduate design studio has individual workspaces, collaborative space, social spaces,
and a classroom. Interestingly, approximately half of the students worked at individual
workstations and the others worked elsewhere in the studio (Figure 2). Where the thirtyseven students choose to work in the studio varies according to the time of day. The
individual workspace seems to be by far the most popular place to work compared to the
collaboration spaces, social spaces, and the classroom use outside of scheduled classes.
Figure 2 has four pictures to show the four locations studied in the studio.
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Figure 2. Location where students worked in the graduate studio based on timelapse information (April 1-8, 2014). Students
tended to spread out throughout the studio. Student occupancy in the individual workspaces, collaborative spaces, and
social spaces in the design studio on weekdays for 37 students based on time-lapse study April 1-8, 2014

Figure 2. Images of the four studio spaces studied from left to right: individual desk area, collaborations spaces, kitchen
social spaces, and view into the classroom.

Student schedule analysis
Table 2 shows student occupancy percentages in design studio based on timelapse and
student schedules. When students attend class, they usually are in the classroom rather than
the studio spaces. Percentages are calculated by dividing number of students counted in
timelapse by 37 enrolled students minus number of students in class at that time of day. For
example, Monday morning 17 students were in class, meaning that only 20 students could
potentially work in the studio. According to the timelapse data, on average 4.92 people were
in studio on Monday mornings (4.92/20 = 0.2461 -> 24.61%).1 Figure 3 below shows the
average hours that students were scheduled to attend classes for the thirty-seven enrolled
first and second year students, and the average amount of time spent working at an
individual desk was calculated base on a one week time-lapse data (April 1-8, 2014).
1 Please note that in Table 1, in the previous page, we estimated occupancy by dividing number of people counted in

timelapse by 37 students which is the total number of students enrolled in the graduate programs. So occupancy in studio
on Monday mornings calculated that way would be (4.92/37=0.1329 ->13.29%).
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Table 2. Student weekday occupancy on weekdays based on time-lapse study April 1-8, 2014 and
student schedule. Percentages for day of week and time of day calculated by dividing
number of people counted in timelapse footage divided by students not in class.
Monday
Tuesday
Wednesday
Thursday
Friday

Morning

Lunch

Afternoon

Evening

Late Night

4.92/20

15.7/37

15.8/19

4.90/24

0.84/37

24.61%

42.60%

83.30%

20.45%

2.29%

6.62/17

15.5/23

14.5/32

5.62/36

1.47/37

38.95%

67.57%

45.40%

15.63%

3.98%

9.84/20

21.0/37

16.6/20

6.04/24

1.57/33

49.24%

57.00%

83.33%

25.17%

4.76%

8.72/17

13.6/23

10.9/31

5.73/37

0.95/37

51.29%

59.50%

35.16%

15.50%

2.57%

4.79/29

9.04/37

9.35/36

5.00/35

0.87/36

16.52%

24.44%

25.97%

14.31%

2.43%

Figure 3. Average amount of hours spent in classes according to student schedule for first and second year students and
average amount of hours spent at individual desk for first and second year graduate students. The class schedules is based
on 37 enrolled graduate students and the occupancy of individual workspaces is based on one week of time-lapse data
(April 1-8, 2014).

Online Survey
Twenty-four students responded to the online survey; approximately half were first year
graduate students.
Core times in studio Among the many reasons to go to studio, students answered: attend
classes (91.67%), individual work (83.33%, team meetings (70.83%), and socialize (33.33%).
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Core times students go to studio were in the morning, during lunchtime, and in the
afternoon during weekdays (Figure 4). In the survey responses, students overestimated time
in graduate studio compared to occupancy estimates based on time-lapse footage both for
weekdays and weekends.

Figure 4. Percent of survey result of when students say they go to graduate studio (n=24) plotted next to time-lapse data of
when students were seen in the graduate studio (April 1-8, 2014).

Ownership Students were asked how much ownership they felt over the following spaces in
the graduate studio suite: desk, collaborative space, social / kitchen area, classroom. The
Likert scale was measured on a four-point scale (4=absolute ownership, 3=some ownership,
2=very little ownership, 1=absolutely no ownership). Quite predictably students expressed
most ownership for their desk.
Six paired-samples t-test were conducted to compare ownership of desk, collaboration
spaces, kitchen social space, and classroom. Ownership of individual desk (M= 3.83, SD=.39 )
was significantly greater than: ownership of collaboration spaces (M= 2.57, SD= .66) t(22)=
8.04, p< .0005; ownership of kitchen social spaces (M= 2.35, SD= .65) t(22)= 9.71, p< .0005;
and ownership of classroom (M= 1.87, SD= .81) t(22)= 12.22, p< .0005. These results suggest
that ownership of desk is greater than all other spaces in the graduate studio.
Ownership of collaboration spaces (M= 2.57, SD= .66) differed significantly from ownership
of kitchen social spaces (M= 2.35, SD= .65) t(23)= 2.46, p< .001; and ownership of classroom
(M= 1.87, SD= .81) t(22)= 3.76, p< .001. Ownership of kitchen social spaces was significantly
greater than ownership of classroom t(23)=2.70, p<.013. We interpret these to mean that
sense of ownership decreases as sharing increases (Figure 5).
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Respondents rated importance of ownership of the desk (M=4.44, SD=.62) significantly more
important than the: collaborative spaces (M=3.44, SD=.70) t(17)=5.53, p<.0005, kitchen
social space (M=3.38, SD=.70) t(17)=4.89, p<.0005, and the classroom (M=2.82, SD=.53)
t(16)=8.24, p<.0005. In short, ownership of one’s desk was more important than
collaborative spaces, kitchen social spaces, and the classroom.

Figure 5. Percieved ownership of studio spaces based on survey responses (n=24). Perceived ownership reported on a four
point scale (absolute, some, very little, none).

Not all shared spaces are equal. Importance of ownership of the collaborative spaces and
kitchen social spaces were statistically similar, but the classroom was less important than:
kitchen social space t(15)=3.48, p<.003 and the collaborative spaces t(16)=3.43, p<.003.
The average sense of ownership (e.g., it is mine to use) matched the personal tastes and
behaviors of respondents differently depending on the space. Ownership with the desk
matched personal tastes (M= 4.28, SD=.67) significantly more than: collaborative spaces
(M=3.67, SD=.59) t(17)=3.34, p<.004, social kitchen areas (M=3.5, SD=.62) t(17)=3.76,
p<.002, and the classroom (M=3.4, SD=.51) t(14)=3.60, p<.003.
Figure 6 shows the three ownership questions side by side and significant differences
between locations for each question (individual desk, collaboration spaces, social spaces,
classroom). All results are reported on a five-point scale.
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Figure 6. Percieved ownership of studio spaces, importance of ownership, and match with personal tastes based on survey
responses (n=24). All results are reported on a five point scale.

Personalization Personalizing one’s desk was more important than other shared spaces.
Respondents rated importance of personalization for the desk (M=4.24, SD=.90) significantly
more important than collaborative spaces (M=3.53, SD=.72; t(16)=4.24, p<.001), social
kitchen areas (M=3.13, SD=.81; t(15)=5.00, p<.0005), and the classroom (M=3.06, SD=.93;
t(15)=4.87, p<.0005). Personalization of collaborative space is significantly more important
than the kitchen social space t(15)=2.24, p<.04 and the classroom (15)=2.18, p<.05.
However, personalizing the social kitchen areas is of similar importance as personalizing the
classroom.
The match the personal tastes of personalization (e.g., I can adapt it to my needs) differed by
space. We found two trends in personalization of the desk-workspace to match personal
tastes (M= 3.89, SD=.76) more than: collaborative spaces (M=3.56, SD=.62) t(17)=1.84,
p<.08, and social kitchen areas (M=3.47, SD=.61) [t(18)=1.91, p<.07]. Average
personalization matched personal tastes and behaviors significantly more when compared
to the classroom (M=3.29, SD=.59) t(16)=3.39, p<.004; (Figure 7).
In an open-ended survey question 79% of participants said they personalized the graduate
design studio space (figure 8). First, the open-ended comments were unitized into 55 single
ideas. Second, we coded them as 48 positive and 7 negative. Of the personalization coded as
positive, 87.3%, was overwhelmingly about one’s desk and workspace (91.67 % of all
comments), 4.17% were about personalizing collaborative resources such as whiteboards for
projects, 2.08% were about personalizing the kitchen, and 2.08% about personalizing
unspecified parts of the studio space. Personalization coded as negative, 7.27%, was about
individual desks. Personalization coded as other was 5.33%.
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Figure 7. Survey participants rated personalization for the four spaces according to importance and personal preference
match (n=24).

Figure 8 illustrates the range of personalization observed in the desks. Some students
displayed design related artifacts (e.g., cutting mats, sketchbooks, designer books), others
more personal items, others used the desk to store materials, and others limited items on
the desk.

Figure 8. Four examples of desk personalization ranging from more or less personalized.

Aesthetics Overall, aesthetics were important to respondents independent of location.
Importance of the desk aesthetics (M= 4.32, SD= .82) was significantly greater than the
collaborative space (M= 4.05, SD= .17 t(18)=2.04, p<.05), kitchen social space (MD=3.95,
SD=.85 t(18)=2.35, p<.03), and classroom (MD=3.94, SD=.87 t(17)=2.15, p<.05). Importance
of collaborative spaces were not significantly different from kitchen social spaces (t(19)=.81,
p=.43) and the classroom (t(17)=.1.46, p=.16) and aesthetics of the classroom did not differ
significantly from aesthetics of the kitchen (t(17)=1.46, p=.16).
We found no significant differences in studio aesthetics matching respondents’ tastes and
behaviors: aesthetics of the desk workspace (M=3.63, SD=1.45), collaboration space
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(M=3.75, SD=1.24), social kitchen areas (M=3.78, SD=1.26), and classroom (M=3.63, SD=.96);
(Figure 9).

Figure 9. Survey participants’ perception of aesthetics importance and personal taste match for the four spaces in graduate
studio (n=24).

Upkeep, Maintenance, Cleaning, and Order Importance of upkeep (e.g., maintenance,
cleaning, order) around the desk (M=4.16, SD=.90) was similar to collaborative spaces
(M=4.21, SD=.85), and classroom (M=4.11, SD=.88), but significantly less important than the
kitchen social space (M=4.47, SD=.84) t(18)=-2.05, p<.055.
We measured personal tastes and behavior match for upkeep, maintenance, cleaning and
order of the studio. The personal tastes for upkeep averages for desk (M=4.29, SD=.61), was
greater from upkeep of the kitchen social space (M=3.64, SD=1.08), t(13)=2.22, p<.05, and
upkeep of the classroom (M=3.50, SD=.51), t(17)=4.12, p<.001. Upkeep of the collaborative
spaces (M=4.21, SD=.58), was significantly different from the upkeep of the classroom
t(17)=3.80, p<.002 (Figure 10).
Agency Respondents rated importance of agency (e.g., ability to implement change) for the
desk (M=4.31, SD=.89) as significantly greater than: collaborative spaces (M=3.79, SD=.92)
t(18)=2.73, p<.01, social kitchen areas (M=3.58, SD=1.21) t(18)=2,80, p<01, and classroom
(M=3.24, SD=.90) t(16)=4.52, p<.0005. In other words, respondents valued agency over their
desks more than agency shared spaces. Importance of agency over the collaborative spaces
and social kitchen areas is similar but significantly more so than the classroom t(16)=2.31,
p<.03.
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Figure 10. Survey participants’ perception of upkeep importance and personal taste match for the
four spaces in graduate studio for individual desk, collaborative spaces, social spaces, and
classroom (n=24).

Respondents average agency (e.g., ability to implement change) match to personal tastes
and behaviors differed by space. Agency with the desk matched personal tastes (M= 4.2,
SD=.77) significantly more than agency preferences in the: collaborative spaces (M=3.53,
SD=1.06) t(14)=2.47, p<.03, social kitchen areas (M=3.27, SD=1.01) t(13)=2.22, p<.05, and
the classroom (M=3.23, SD=.46) t(14)=5.53, p<.0005. There were no significant differences in
personal tastes and behaviors for agency (e.g., ability to implement change) in the shared
spaces (i.e., collaborative spaces, kitchen-social spaces, classroom). Students claimed an
individual desk whereas in the shared spaces they shared furniture and the space. Agency to
implement changes in the kitchen-social spaces was significantly greater than the agency to
implement changes in the classroom t(13)=2.11, p<.05 (Figure 11).

Discussion
The timelapse study, survey questions on time, and student schedule analysis together
provide a complex picture of student uses of the graduate studio. Unsurprisingly, students
preferred working in studio on weekdays (Table 1). The occupancy rates of the studio linked
to class schedules show high occupancy rates for students (Table 2).
First year graduate students spent close to twice the time in scheduled classes and half the
time at their individual desks compared to second year students (Figure 2). The differences
are likely explained by the second year students’ thesis project, which accounts for half of
required course credits but occurs primarily within the studio yet outside of the classroom.
Another factor is that the unspoken seniority of second year students generally resulted in
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the self-selection of more desirable desk locations, which may have led to increased time
spent choosing to work there.

Figure 11. Survey participants’ perception of agency (e.g., ability to implement change) importance
and personal taste match for the four spaces in graduate studio for individual desk,
collaborative spaces, social spaces, and classroom (n=24).

Students claimed individual desks at the beginning of the year, overriding the stated “hotdesk” policy. Some occupied a desk each year and others the same desk for both years.
Second year students picked desks with more desktop privacy, closer to windows, and facing
the door (Scupelli, 2016). First year students, with less desirable individual desks, worked
elsewhere in the studio (e.g., collaborative areas, social areas, classroom). A competing
explanation is that students prefer working in less crowded areas.
The greater time reported in studio in survey questions are likely explained by students
adding up class-time and work-time in the studio, reflecting that they counted time in class
as time in the studio suite, whereas class-time was not captured in the time-lapse study. It is
also possible that students naturally perceive that they spend more time in the studio than
they actually do.
The desk was perceived as a primary territory and the shared spaces as secondary territory.
There were three tiers of perceived ownership in the studio: (a) personal desk workspace,
(b) collaboration, kitchen-social spaces, and (c) the classroom.
The collaboration spaces, kitchen-social spaces, and classroom were shared on a need to use
basis; the social and kitchen spaces were to be used by graduate students and their guests.
The sense of ownership, importance of ownership, and level of “me-ness” of the desk is
significantly greater than the rest of the studio spaces.
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The key differentiator for sense of “me-ness” was the ability to claim exclusiveness of the
individual desk when compared to the shared spaces. The collaboration, kitchen-social
spaces, and the classroom can be used for individual work and teamwork, but given the lack
of exclusive claims, they are secondary territories.
Personalization varies by location. Personalizing one’s desk is more important than
personalizing collaborative spaces, which in turn are more important than the kitchen-social
areas and the classroom. Personalization was stronger in primary territories as was
importance of ownership.
Respondents’ match of personal tastes and behaviors for personalization in the kitchensocial space was significantly different from the classroom. The kitchen-social space was
much more active and students expressed more agency than for the classroom, where
faculty and administration ensure a lack of student personalization (e.g., rules to clean
whiteboards). The degree of personalization of a desk compared to the shared spaces in
studio seems to overlap with “place attachment” linked to personal preferences, social
processes, and place characteristics.
The entire studio has a common color palette and similar furniture, but personalization
increased ratings of the importance of studio aesthetics. We speculate that personalization
of the desk and perceived ownership contributed to the rating of aesthetics of respondents’
desks as significantly more important than the aesthetics of the rest of the studio spaces.
The importance of aesthetics for collaborative spaces, social spaces, and the classroom were
similar, with average ratings between neutral and somewhat “me”. The aesthetic matches to
participants’ own style for all studio spaces were similar.
For all studio spaces students rated “upkeep, maintenance, cleaning and order” as between
important and extremely important. Upkeep of the kitchen social space was more important
than the individual desks. But importance of desk upkeep was similar to collaborative spaces
and classroom. One explanation is that kitchen spaces contain individual messes that affect
others (e.g., dishes in the sink) and messy desks mostly affect the owners. Greater tensions
were witnessed in the open-ended comments around upkeep of the social kitchen areas.
Students rated importance of agency and the match of agency to personal tastes highest for
desks, second highest for collaborative spaces and social kitchen areas, and of least
importance in the classroom. A possible explanation is that agency over a personalized desk
better matches personal tastes and desires than shared agency in shared spaces. The desk is
a primary territory even though it is in a shared room. Students felt agency over the desk,
but lacked agency over social norms such as noise levels in the individual desk areas. The
shared spaces are secondary territories available to others. The tensions witnessed in the
kitchen are due to secondary territory violations.
The respondents expressed greater agency to implement changes in the kitchen-social space
than in the classroom. Graduate design students share the kitchen-social space; they clean
and enforce social norms. In the classroom, access is granted to enrolled students, and
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faculty and school administrators enforce social norms. Agency decreases as the number of
people sharing the space and stakeholder roles enforcing social norms increase.

Design Implications
Building studio culture, fostering collaboration, and ensuring accessibility of students and
faculty requires encouraging student occupancy of the studio outside of classroom hours. To
achieve this, studio design would ideally equate the desirability of all desk choices, or
impose a desk occupancy rotation system. Hot desk or time-shared arrangements are
challenging to enforce, and would need to be balanced with affordances for personalization
such as storage and display of personal effects, implying enough ownership of the space that
it be deemed a primary territory by the occupants. Similarly, collaborative spaces could
provide an element of personalization through mobile or layered whiteboards, or digital
whiteboards, to allow for individual and team process work to remain intact and visible. It is
interesting to note that personalized spaces are rated as more aesthetically pleasing.
The provision of both secondary and primary territories is usually necessary and typically
advantageous, with design opportunities to encourage desirable attitudes and behaviors.
Given that primary territories foster a succession of personalization, me-ness, agency and
ownership, desirable attitudes and behaviors may extend into secondary territories. For
example, the benefits of designing the studio with contiguous space “zoned” for differing
uses has benefits in terms of encouraging maintenance and upkeep over the entire suite,
including secondary territories. Furthermore, visitors frequent shared spaces, particularly
the social space. This element of self-presentation has a social consequence if upkeep of the
space is poor.
Setting expectations through a shared understanding of policies is critical for design success.
For example, to ease tensions in the kitchen and social space, it is important to orient each
incoming cohort, in consultation with continuing students, to protocols for upkeep and
maintenance. This should explicitly address cultural factors, so that for example, new
occupants know that in an American context, tasks are equally distributed without division
by age, gender, or background. Likewise, to set expectations in secondary territories such as
classrooms, one tactic is to impose administrative oversight to intentionally discourage
agency. However, another tactic would be to arrive at a shared set of policies through
conversation between faculty and students, collaboratively deciding on rules and how they
will be enforced.

Summary
In this paper we explored student perspectives and attitudes on studio aesthetics,
functionality, agency, ownership, personalization, and occupancy patterns through four data
sources: an online survey, interviews, schedule analysis, and a one-week time-lapse study.
Students worked individually and collaboratively everywhere in the studio regardless of the
functional assignments of each space. We believe students’ preferences focused on best
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available seat in the studio environment as a whole. The student occupancy rates adjusted
for class schedules were much higher than base rate occupancy calculations.
First year graduate students spent more time in scheduled classes than second year students
and half the time at their individual desks. Future work should explore how class schedules,
desirability of desk, and other factors contribute to studio occupancy choices.
Students perceived the individual desk as a primary territory even though the administration
tried to position the workspace as a shared hot-desking space. Students rated importance of
ownership, personalization, agency, and aesthetics greater for the individual desk compared
to the rest of the studio spaces. The trend of desks being more “me" than collaborative
spaces and kitchen-social space, and significantly more "me" than the classroom can be
interpreted to mean that personalization of the desk is associated with a greater "me-ness"
than in shared spaces. In short, perceived me-ness of a space decreases as sharing of spaces
with other people increases. Sense of “me-ness” is also aligned with sense of agency. The
“me-ness” of Aesthetics was similar across all studio spaces.
Importance of upkeep was most important in the kitchen-social spaces and shared spaces
compared to the individual desk. In individual desk messes are harmless, whereas it is
important that messes in shared spaces be cleaned up. “Me-ness” decreases in social spaces
and classroom where administration and faculty impose the importance of maintaining
order.
The survey results reported in this paper focus on desk and shared spaces as “possession.”
Our future work will explore “place attachment” in more detail. Five areas to explore
include: (a) affect, cognition, and practice of attachments; (b) different places that vary in
scale, specificity, and tangibility (e.g., my desk, our kitchen, our studio); (c) different actors
and stakeholders involved in the studio (e.g., individuals, groups, cultures); (d) different
social relationships; and (e) temporal aspects (Low, & Altman, 1992).
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Abstract: This study focuses on the reflective social environment within design studio
course education. Studio critique, through which teachers and students reflect, is the
medium of interaction and communication. In order to address issues related to
communication and reflective interactions, a supplemental online environment is
proposed to be used parallel to studio. To form an engaging online environment,
social network sites are taken as a model, showing similarities with design studio and
being the predominant online communication media. For testing this proposition,
online network sites are used parallel to studio courses in an action research
programme. Interviews and questionnaires with teachers and students identified five
specific limitations in studios; temporal, spatial, archival, relational, hierarchical.
Network sites were content analysed to find out if the uses addressed these
limitations. Findings showed that the supplemental online platform functioned as an
online archive connecting everybody in studio and partially answered temporal,
spatial, hierarchical limitations.
Keywords: design studio course; studio critique; reflective interactions; social network sites

1. Introduction
1.1 Background and Problem Definition
Design studio course is the core of design education. In studio classes, teachers assign
projects to students and teach them how to design by demonstrating “reflection-in-action”
(Schön, 1987). Learning and teaching take place in a reflective social environment, where
“students learn to become practitioners through learning-by-doing” (Shao et al., 2007). The
basis for such learning-by-doing is interaction and communication, or reflection. Studio
critique, the medium through which teachers and students reflect, is the basic unit of
interaction and communication (Goldschmidt et al., 2010). Through critiques, teachers
This work is licensed under a Creative Commons Attribution-Non Commercial 4.0
International License.
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transmit their design knowledge to students and students communicate their ideas to
teachers and students.
Literature states issues in the generation of reflective interactions. These issues includes
topics such as teachers’ and students’ access to project processes of students, free exchange
of ideas between students and reflection among teachers. Personal relationships among
studio people can obstruct interaction and reflection (Ashton and Durling, 2000), as well as
competition among students for better grades (Craig and Zimring, 2000). The structure of
studio classes does not encourage reflection among teachers, who often do not have
pedagogical training and learn teaching-by-doing (Goldschmidt et al., 2010). These obstacles
can prevent teachers and students from having access to processes of students, which is
vital in design education (Aytaç et al., 2008).
Aiming to address these issues, an online environment is proposed to be used parallel to
studio, to supplement interaction and communication. Previous studies show that forming
an online social environment, where teachers and students get into free exchange of ideas is
a challenge. Craig and Zimring (2000) point out the importance of casual interaction for
design learning, and to facilitate such interactions, they test an online environment parallel
to studio. On the basis of their findings, they suggest that such an online platform should
focus on the nature of the studio processes and social relations (Craig and Zimring, 2000).
In order to engage teachers and students in an online environment for exchanging ideas, a
supplemental online platform, which corresponds to studio processes and is easy-to-use, is
proposed. Social network sites, showing similarities with studio processes and being the
predominant media for online communication, are taken as examples. They are virtual
environments, where a group of connected people interact online via their “public profiles”
and make their social circles “visible” and “articulate” (boyd and Ellison, 2008). The aim of
the proposed platform is to create a network of connected teachers and students, where
they interact, or reflect, and follow each others’ “visible” reflections. Also content in social
network sites is created and shared, mutually by all users, a structure that can encourage
teachers and students to engage in reflective interactions.
It is proposed that social network sites can be taken as a model in forming an engaging
supplemental online platform and to address the issues related to reflective interactions. To
test this proposition, an implementation is held, where existing social network sites are used
parallel to a number of industrial design studio courses. One of the aims is to test and
document how teachers and students use social network sites to supplement interaction
and communication. It is also intended to test whether the supplemental use of social
network sites addresses the identified issues.

1.2 Methodology
The research constitutes of three stages. Firstly, preliminary issues are identified and a
proposition is generated. Secondly, a three-cycle action research plan is implemented in
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studio courses which covers interviews, questionnaires and content analysis. Thirdly,
findings are interpreted in relation to the identified issues.
The action research plan is carried out as a “systematic intervention” in real-life social
environments of studios, where the researcher and the supervisor, work with
“practitioners”, namely studio teachers (Somekh, 2006). It is held in three “cycles”, each
consisting of four steps; “planning”, “implementing”, “observation”, “reflection” (ZuberSkerritt, 2001).
Content analysis, defined by Krippenddorf (1989) as “making replicable and valid inferences
from data to their context” and by Neuendorf (2002) as the “summarising, quantitative
analysis of messages that relies on the scientific method”, is used to analyse the social

network sites, the scheduled standardised interviews and the questionnaires (Denzin, 2009).
Figure 1 The 3-cycle action research plan.

2. How your paper will be published
At first, preliminary data gathered from literature review is used to enter the first cycle. An
action scheme is planned, conducted and the acquired data is interpreted to enter the
second cycle. A new plan is held in the second cycle and the data gathered is used for the
third cycle. Data from the third cycle constitutes the final outcome of the research.
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2.1 The First Cycle
The first cycle was held in Autumn of 2010-2011 academic year, in the 4th year studio course,
in the Department of Industrial Product Design at University 1, where the research was
conducted. This was a studio of low population, with seven students and three teachers,
and the supervisor of the research was one of the teachers. Preliminary data consisted of
issues related to interaction and communication, the use of online environments in studio
and similarities between studio and social network sites. The aims were to test the technical
and operational processes of such an implementation, to observe how teachers and
students use social network sites in studio, to test if and how the use addresses the
identified issues, and to find out the benefits and failures.
The social network site was a template on SocialGO which was a secure and private network
platform. It contained the basic features of a typical social network site, namely profiles,
friends lists, public commenting tools, stream-based updates (boyd and Ellison, 2008). The
site aimed to provide a protected, enclosed online platform and an easy-to-use structure.
The use of the site and answers to questionnaires with teachers and students, constituted
the data, which was content analysed. The questionnaires were answered by six students
and 1 teacher. The questions aimed to learn the opinions of teachers and student, whose
answers suggested that the site functioned as a collective archive of projects and critiques,
provided temporal flexibility, facilitated interaction, communication and the sharing of
material. The site was insufficient in storage, navigation system and interface design,
sharing of certain types of documents, and its connection to other online platforms.
Questionnaires showed that Facebook was the most commonly used social network site,
and it answered technical and operational shortcomings. A mutual decision was made to
use Facebook as the network platform for the second cycle.

2.2 Setting the Implementation Sites
The selection of industrial design departments for the second cycle was based on the two
types of universities in the country; state and foundation universities. State universities
were sampled as they are based on an older tradition and have older design departments
with better-established studio courses. Third and fourth year studios were selected on the
basis that students in higher year studios are more experienced in studio processes and it is
relatively easier for them to use additional tools. Two industrial design departments in two
state universities agreed to take part, which will be referred to as University 1 (same
university mentioned above) and University 2. Third and fourth year horizontal studios in
University 1 and a vertical studio in University 2 were agreed on.
There were three differences between these three studios which would effect the use.
Firstly, University 1 is a technical university where digital and online technologies are
commonly used. University 2 is the former art academy, where face-to-face interaction is
preferred. As the tendencies of educational institutions may effect the use of online
environments (Heiberger and Harper, 2008), a more intense use was expected in University
1. Secondly, University 1 has horizontal studio system, where class-based studio courses are
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taken by 30-40 students, who share the same class throughout their education and know
each other well. 5-6 studio teachers give each studio creating a multi-directional network of
students and teachers. University 2 has vertical studios, where studios are taken by
randomly gathered 12-15 students from different semesters and led by one teacher.
Students are less bonded and there is a one-directional network. When students know and
trust each other, they tend to exchange ideas more freely (Heiberger and Harper, 2008).
Also, in a multi-directional environment, students would be encouraged to express their
ideas. Consequently, students in University 2 could be more reserved in sharing. Thirdly,
the 3rd year studio in University 1 and the studio in University 2 were held twice a week,
whereas the 4th year studio in University 1 met only in juries. Routines in offline social
environments are reflected in online networks (boyd and Ellison, 2008), thus the use in the
4th year studio was expected to be less active.

2.3 The Second Cycle
The second cycle was conducted in Spring of 2010-2011 academic year in the three studio
courses in University 1 and 2. Preliminary data were the findings of the first cycle and the
differences between the three studios. The aims were to test the use of secret Facebook
groups, to compare the uses in three different studios, to test if and how the use of the
online supplement addresses the issues and to document the opinions of teachers and
students.
An individual secret Facebook group was used in each studio, separately. In all three
studios, all activities were automatically recorded in the groups, which were content
analysed. Teachers and students of all courses were given three similar sets of
questionnaires in the beginning, middle, end of the semester, to record their opinions and
any changes in them.
Table 1 Numbers of students and teachers in each studio and who participated in each
questionnaire.
Uni 1 Year 3

Uni 1 Year 4

Uni 2 Vertical

Students in Studio

45

23

13

Teachers in Studio

8

3

1

Students Questionnaire 1

36

22

10

Teachers Questionnaire 1

4

3

1

Students Questionnaire 2

20

21

6

Teachers Questionnaire 2

6

2

0

Students Questionnaire 3

17

18

1

Teachers Questionnaire 3

6

3

0
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Using the groups was made a requirement in studios in University 1, whereas in University 2
it was left optional. In University 1 the uses were relatively regular, while in University 2
participation was very low. In horizontal studios of University 1 students shared their
projects and ideas, though in the vertical studio of University 2, none of them shared such
material. The weekly routine of the 3rd year studio in University 1 was reflected in the
frequent use. However, the weekly studio classes in University 2 was not reflected, as this
group was used the least. Tendencies of the institutions had a stronger effect than studio
schedules.
Questionnaires in University 1 revealed a common opinion that groups functioned as
archives of projects, critiques, exemplary material and announcements, accessible to all.
Fewer teachers and students thought that sites supplemented temporal and physical
shortcomings. The lack of a tool for students to create their personal project spaces was
emphasised. In University 2, participation in questionnaires was not sufficient.

2.4 Interviews
After the second cycle scheduled standardised interviews were held with six staff members
and four students in University 1 and with two staff members in University 2, to find out the
relevant issues in physical studios of these universities. In University 1 the six staff
members had different academic titles which were professor, associate professor, assistant
professor, lecturer, research assistant, all of whom participated in one or more of the
implementation cycles expect one of them. The four students were all from the second
cycle of the implementation. The interviews were held until the answers posited a
consistent pattern and repetition. In University 2 one of the interviewees was the teacher in
the implementation. All interviewees were asked the same open-ended questions in the
same order, to reveal the processes of interaction and communication in studios and to
identify the issues the interviewees encounter. When gathered together, the stated issues
posed certain themes indicating five limitations; temporal, physical, archival, relational,
hierarchical.

2.5 The Third Cycle
The third cycle was conducted in Spring of 2011-2012 academic year in the 3rd year studio at
University 1, with 31 students and six teachers. A secret Facebook group was used during
one project. Preliminary data were findings of the second cycle and the five limitations. The
aims were to cross-check the five limitations, to test if and how the use addressed these
limitations and to test the use of the newly added Photo Album feature.
The group was content analysed and questionnaires were held with teachers and students.
By using a second projector, critiques written in the group during presentations were
projected in real-time. According to questionnaires, which were answered by 24 students
and five teachers, this set-up helped follow critiques and presentations, simultaneously. It
was emphasised that the jury atmosphere was calmer, as some teachers wrote their
comments rather than telling them. Some students mentioned that using the same set-up in

756

Online Reflective Interactions on Social Network Sites in Design Studio Course

weekly presentations and juries helped overcome jury stress, while others said it caused loss
of time in weekly presentations. Representatives from the collaborating firm attended the
juries and joined the group. They did not make any posts, however, they mentioned that
they reviewed projects and critiques in the group prior to juries. They also followed the
projected critiques during juries.
In questionnaires, in relation to temporal limitations, it was found out that some students
took critique from teachers outside studio hours. Concerns on short durations of critique
situations were mentioned. Related to physical limitations, both teachers and students
emphasised shortcomings of studio classrooms. In terms of archival limitations, teachers
and students indicated that they could not keep regular records. On relational limitations,
answers showed that there were communication gaps, accessibility issues and lack of
systematic connections. Related to hierarchical limitations, it was found out that social
relationships and roles obstructed reflective interactions.

3. Findings and conclusion
3.1 Findings of Using a Supplemental Online Social Network to Address the
Limitations of the Physical Studio
The five limitations constituted the basis for the analysis of second and third cycles, which
revealed if and how, the use of Facebook groups addressed the limitations. The groups and
questionnaire answers were analysed in terms of these limitations. Below the structure and
findings of the analysis are presented.
A. Temporal Flexibility to Address Temporal Limitations:
Facebook group was proposed as an online platform accessible to everyone 24/7. Temporal
flexibility was tested under two sub-topics.
(a) Limited Hours of Studio vs 24/7 Design Process: Posts made outside studio hours were
identified. (b) Limited Hours of Studio vs Duration of Critique Situations: Posts made outside
critique situation time intervals were identified.
In all studios, most teachers and students posted verbal critiques and project submissions
within studio hours or close to submission deadlines. However, the groups and
questionnaires showed that some teachers used the groups to give critiques outside studio
times. Some teachers preferred to write their critiques in the group after juries. Teachers,
who could not attend some juries, added their critiques afterwards. Some teachers
mentioned that they reviewed projects and critiques outside studio hours, in their own
times. Project submissions in groups before the juries saved everybody time during juries.
Teachers and students mentioned that, when projects were submitted before juries, they
had time to review them in detail. Most visual critiques such as exemplary images were
posted outside studio hours. Groups were used outside studio hours mostly to share
noncritique content like announcements.
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Negative comments included some teachers mentioning that they did not prefer to use the
group outside studio or working hours. Some students wrote that time was lost using the
group for routine wall critiques. Groups created an expectation among students to receive
extra critiques from teachers. Students criticised that teachers only wrote critiques during
juries.
There were active and passive ways of making use of temporal flexibility. The active posts
were made with less use of temporal flexibility, while the passive viewings of these posts
were often made using it. Each activity being recorded by date and time, and the liveupdated stream of all activities on news-feed were useful and crucial.

Figure 2 Use of temporal flexibility.

B. Virtual Space to Address Physical Limitations:
The group was aimed to function as a virtual space completing the shortcomings of physical
studios. This function was analysed under two sub-topics.
(a) Facilities in Studio Classrooms: Individual areas available to students in groups were
identified. (b) Physical vs. Virtual Space: Posts addressing everyone were identified.
Using Facebook groups limited creating a fully-functional virtual space for studio. Teachers
and students could not create personal profiles or sub-groups and, in the second cycle,
students could not create individual project folders. In the third cycle, when the Photo
Album feature was introduced, some students used single folders to post all their
assignment work, thus making it possible to follow their complete processes in chronological
order, including the critiques. When students were given the tools and asked to submit all
their work, they created personal project spaces.

758

Online Reflective Interactions on Social Network Sites in Design Studio Course

Some students created smaller, more intimate groups to share their projects and ideas,
which showed their need for semicommunal areas.
Teachers and students used the mutual homepage to address everyone, sharing example
material, announcements, etc. The questionnaires showed that being able to share material
with everyone, addressing everyone and accessing to the shared material were advantages.

Figure 3 Use of virtual space.

C. Online Record Keeping to Address Archival Limitations:
The group was proposed as an online archive of project processes, critique exchanges,
studio processes. To test the record keeping properties three sub-topics were used.
(a) Project Processes: Records of students’ project works for all submissions were identified.
(b) Critiques: Records of all types of critiques were identified. (c) Studio Course Process:
Records of course-related material were identified.
Making submitting projects in groups a requirement played a fundamental role in keeping
records of project processes. In University 2, it was not a requirement, thus nobody
uploaded any project material in the group. In the 4th year studio in University 1, even
though it was announced that students were required to make submissions in the group,
they did not do so until the requirement was pursued. When the requirement was
systematically put in use, advantages of having an online record of project processes became
one of the most important aspects of the groups. Some teachers suggested that students
needed to archive more information on projects, such as captions for posts or resources
used.
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Keeping records of critiques required a big effort from teachers. In all studios, most critiques
were recorded during juries or on the works submitted for juries. Teachers had positive and
negative opinions on recording written critiques. Talking to students and writing in the
group, simultaneously, was very difficult. Some teachers suggested that preset criteria to be
ranked during juries could be used. For some, writing instead of talking to students was a
better method in juries. Juries were defined by many as chaotic, where teachers talked all
together trying to comment within a limited time. With the groups, some teachers tended
to talk less and write more during juries. Teachers and students mentioned the advantages
of online records of critiques. One teacher wrote that having the complex design principles
mentioned during juries recorded in the group helped students learn them better. One
teacher wrote that more information should be recorded, such as jury dialogues. The
permanence factor was an advantage for many teachers and students. A few students
wrote that they could not remember everything teachers said during juries and having
teachers’ comments recorded in their own words was very useful.
Studio course processes were recorded effectively in the 3rd year studios in the second and
third cycles. The more teachers and students got engaged in using the groups, the more
frequently and periodically they tended to use them for all course affairs. Such use resulted
in online records which enabled detailed review of projects, clearer communication of
critiques and announcements. Having the brief, assignment, jury requirements, verbal and
visual announcements recorded in groups was found useful. Teachers mentioned that
written, recorded announcements were understood better. One wrote that the group was
an archive in a departmental level, as a record of studio courses throughout semesters and
years. Another mentioned that s/he could go back and view the archives of previous cycles.
Groups answered archival limitations on the basis that all content by everyone was recorded
chronologically and permanently, though a well-categorised archive was necessary, as well
as offline versions of the records. Among many advantages mentioned were students being
able to compare their processes with others’ and seeing the assignment from all students’
points of view, motivating and encouraging students in creativity and in making better
projects by seeing good and bad examples together, teachers being able to review all project
material when evaluating the projects.
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Figure 4 Use of online record keeping.

D. Social Connectivity to Address Relational Limitations:
The group was suggested to be a network of social connections where all teachers, students
and their reflections were directly visible and accessible to all. This was tested on the basis
of three sub-topics.
(a) Teachers and Students: One-to-one connections between teachers and students were
identified. (b) Teachers: One-to-one connections among teachers were identified. (c)
Students: One-to-one connections among students were identified.
The analysis showed that groups functioned as networks where teachers, students, their
verbal and visual ideas were connected to each other. In critique threads, teachers and
students were most connected during juries, and among jury types, in preliminary more than
final juries. In noncritique threads, most connections were in general connections, where all
studio people were involved. Teachers and students mentioned that the chaotic
atmosphere in juries and the jury stress of students were obstacles in hearing and
understanding the critiques. Related to this, one teacher mentioned that by making
critiques accessible to everyone, the group provided transparency. Another wrote that all
project processes being accessible to all students triggered creativity and diversity. Teachers
and students mentioned that groups made all projects and all critiques by everyone
accessible to all. Students wrote that by having access to all projects they could position
themselves within the general studio process. This function is similar to “ambient
awareness” suggested by Schadewitz and Zamenopoulos (2008), who wrote that using
Facebook groups in distance design learning created an awareness. Even students, who
were sceptical about the group, thought that the only function of it was enabling students to
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see each other’s projects. Students also mentioned the connection the groups provided to
research material and resources each student shared. The importance of having access to
project processes of students was emphasised by previous studies (Aytaç et al., 2008;
Ashton and Durling, 2000). Here, it is suggested that the connectivity provided by groups is
important for the possibilities of reflections generated. Especially in connecting students to
teachers and to other students the like feature was a simple, functional, effective tool used
frequently by most students. Students, who were relatively passive in writing comments or
posting visuals, still used like to express their opinions and tendencies.

Figure 5 Use of social connectivity.

E. Uniform Social Roles to Address Hierarchical Limitations:
The group was proposed as a social environment of uniform social roles, where everybody
were users employing the same tools. This function was tested in terms of two sub-topics.
(a) Studio as a Classroom of Teachers and Students: Voluntary activities by students,
students’ reflections on others’ activities, informal interactions and teachers’ reflections on
each others’ activities were identified. (b) Studio as a Consistent Social Setting of People:
One-to-one interactions between all group members were identified.
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Figure 6 Use of uniform social roles.

In groups, the social roles and relationships among teachers and students in physical studio
environment were reflected. Such similarity between actual social relationships and the
relations in online social networks is emphasised in previous studies (Heiberger and Harper,
2000; boyd and Ellison, 2008). The social environment of the 3rd year studio in University 1
in the second cycle was described as diversely connected. Students of the class were
described as acting together as a group, working and sharing their ideas all together.
Worries about sharing their original ideas with certain students or projects and ideas being
copied were not issues. Similarly, the group in this course was used by a higher proportion
of students for more types of voluntary posts and in more number of informal interactions,
compared to all other groups. In questionnaires, one teacher emphasised the diversity and
richness of the ideas generated by these students. In relation to this, one of the
interviewees in University 2 mentioned a previous studio class, where all students developed
successful projects. S/he connected this success to the friendly, close relationships in the
class, among students and her/himself. Such examples coincide with “background learning”
suggested by Schön (1985), and also, with the propositions that many design ideas are
generated not in formal design talks but during informal conversations (Craig and Zimring,
2000) and in the breaks within the design process (Cross, 2011). Some students wrote that
the presence of teachers in groups could be discouraging for students in sharing their ideas.
Some suggested that there could be sub-groups or parallel groups where students could
share their ideas amongst themselves. In relation to teachers’ reflections on their own and
other teachers’ critiques, the groups showed which teachers were inclined to reflect and be
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reflected on and which were not, also because using the groups was a not requirement for
teachers. Some teachers thought the group increased the quality of verbal critiques and it
provided transparency in terms of the critiques exchanged by teachers.

3.2 Conclusion
The online platform provided an online studio environment accessible to everybody 24
hours, 7 days; thus temporal flexibility within studio process. Consequently, such an online
supplement adds extra time to studio course, though it also requires extra time from users.
In order to benefit the temporal advantages, studio course schedule and workload of
teachers and students need to be organised, accordingly.
The virtual space of the network was used on the basis of communal, semi-communal and
personal areas. The communal space, homepage or wall, was functional; however, groups
failed to answer the need for semi-communal and personal areas, such as discussion groups
or individual project spaces. Users, especially students, expected to be able to create subspaces.
Online record keeping within such a social network requires time and effort and is achieved
bit-by-bit by all members. As literature points out, “content” in social media is created
collectively by individual contribution of each member within the network (boyd, 2010;
O’Reilly, 2005). The collective effort of teachers and students of recording their activities
resulted in a unique visible online archive of studio processes. This online archive was used
for reflection within each studio course, and also in next semesters, to reflect on the
proceses of previous studios. Such recorded content also represents the collective (design)
knowledge created by all contributions by all teachers and students in a given design studio
course. By using one single platform for the complete studio process, a single archive of all
projects, critiques exchanged, exemplary material shared, and the studio course content
including briefs, requirements and assessments as a unique collective information can be
visible and accessible. In other words, a body of reflective interactions, and also, the
subjects and objects of these interactions can be recorded chronologically, and be accessible
to the studio people, and to anybody outside studio, if necessary.
Such an online platform created an invisible, structured network of people and reflections,
which were made visible by certain tools. It was evident that everybody could access all
members and their posts. Within this network, the comment tools, such as verbal
comments and like, made connections visible, creating transparency and awareness. In
creating one-to-one connections, the like feature was observed to be a simple, effective
tool, used frequently by most students, generating peripheral ties between less-connected
teachers and students, thus a richer network of reflective interactions (Ashton and Durling,
2000). By liking posts, teachers and students showed their ideas, tendencies and joined the
threads they wished to be a part of. Such connections could be a way of facilitating the
chance encounters which are defined as vital in design process and design learning (Cross,
2011; Buchanan, 1992). Similar tools could also be a way to create profiles on the basis of
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personal preferences, tendencies, likes and dislikes on the ongoing design assignment, in
specific, and also, on design, in general.
The social environment within the online platform mirrored the offline social dynamics.
Social roles and relationships in physical studios were reflected in the groups. When diverse
and close relationships in physical studios are projected in the online social environment, the
use of the online environment gets more effective in supplementing reflective interactions
and communication. Using an online network as Facebook, which is part of the personal
social networks of studio people, provided an informal atmosphere, which had both positive
and negative aspects. Such an online platform could generate relatively uniform social roles
by being an extension of the social environment outside the educational circle, though
connections with these outside circles need to be organised to prevent unintended
exposures of the personal lives of teachers and students.
As Somekh (2006) points out, new technologies in educational settings may receive
negative, opposing reactions from teachers and students. In relation to more sceptical views
of teachers and students about using an online social network site in studio, changes in
opinions and uses were observed throughout the implementation. It takes long periods for
teachers and students to get used to such new technologies in educational processes
(Somekh, 2006). Thus, it was not an aim in this research to observe changes in teachers’ and
students’ attitudes and tendencies; however, there were clues about teachers and students
getting used to the tools of the online platform.
Acknowledgements: I would like to thank all parties in all implementation sites for their
invaluable contributions.

4. References
Ashton, P. and Durling, D. (2000). Doing the Right Thing: Social Processes in Design Learning. The
Design Journal. 3/2. Berg Publishers.
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Abstract: For junior designers, friction between personal and organizational values
can lead to frustration. This paper addresses job selection choices of junior designers,
and how they are affected by an awareness of personal values. An experiment
(n=106) shows how an explicit awareness of personal values (based on the Schwartz
Value Survey) affects the choices and motivations of junior designers. Results show
that, overall, junior designers select vacancies that express values that are congruent
with their own values. In addition, a greater awareness of personal values is found to
lead to more confidence in one’s choice, and to a greater tendency to look for a
match between personal and organizational values based on complementarity
(rather than congruence). These findings are to help junior designers to make
professional choices based on personal values and ambitions, promoting the best fit
for their first job.
Keywords: personal values, value assessment, employment choice, junior designers

1. Introduction
After graduation, design students look for appealing vacancies to apply to. Besides criteria of
a matching CV and a good salary, an implicit criterion is value orientation: do values of the
junior designer match with those of the organization expressed in the vacancy?
Values serve as guiding principles in people’s lives, and they direct people’s behavior
(Schwartz, 2006; 2011). However, junior designers might often be unaware of their personal
values, and would not immediately relate them to the values expressed by an organization.
Indeed, as was noted in interviews with designers and design managers, young designers
struggle to identify values of the organization, and to recognize how those might differ from
their own personal values (Van Onselen, 2015). The result can be frustration and even
severe value conflicts between junior designers and the organization they work for. This
This work is licensed under a Creative Commons Attribution-Non Commercial 4.0
International License.
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could be avoided if junior designers were more aware of their personal values when
selecting and entering new organizations.
The present paper looks at how job selection choices of junior industrial designers can be
affected by a greater awareness of their personal values. In particular, we will explore how
an explicit awareness of personal values affects the choices of junior designers, leading to
more confidence when entering a new job.
The remainder of this paper is structured as follows. First, the literature on personal and
organizational values is reviewed from the perspective of junior designers choosing
interesting job ads. Next, we formulate hypotheses on the effects of personal value
awareness. These hypotheses are then tested in an experimental study among industrial
design students close to graduation. Finally, the paper ends with a conclusion with
suggestions for further research.

2. Theoretical Framework
2.1 Basic human values
In this paper we follow Schwartz (2006), who defined values as “desirable, trans-situational
goals, varying in importance, which serve as guiding principles in people’s lives” (p.1). Values
are embedded in personalities, influencing aspects of social life; of family, work, and
friendships. Expressing one’s values can be challenging as different terms are used to
describe values.
Schwartz created the Theory of Basic Human Values, in which he formulated ten basic
human value types: Universalism, Benevolence, Conformity, Tradition, Security, Power,
Achievement, Hedonism, Stimulation, and Self-Direction. The theoretical model of relations
among Schwartz’s ten motivational types of values is visualized in a circular structure in
figure 1 (Schwartz, 2006; Ros, Schwartz & Surkiss, 1999). The ten value types are organized
by their motivational similarities and dissimilarities. They are arranged in two opposing
dimensions: Self-Transcendence versus Self-Enhancement and Conservation versus
Openness to Change. Different individuals can have different value orientations. For
example, people who emphasize the value ‘Security’ (on the dimension ‘Conservation’)
might not rate ‘Self-Direction’ (on the dimension ‘Openness to Change’) as high.
To assess values people find important in their daily life, Schwartz established a tool in the
form of a questionnaire called the Schwartz’ Value Survey (SVS). The SVS survey has been
tested with 200 samples from over 60 countries, providing us a verified tool to measure
basic human values. Other value surveys are less complete and not as rigorously verified.
The Rokeach value system does not cover all human values (e.g. tradition and power) and
not all values can be addressed by innovative products or services (den Ouden, 2012). The
Hofstede’s value dimensions do not discriminate among individuals (Schwartz, 2001).
Although being from sociological origin, SVS is a complete and validated survey applicable in
other fields of research. In design research fields such as architecture (Le Dantec & Do,2009)
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and human computer interaction (Friedman & Hendry, 2012) values have been studied,
however, they do not propose a way to raise the awareness of one’s own basic human
values as a designer. They aim to raise awareness of values of others such as clients,
stakeholders and moral values. Therefore, the value survey of Schwartz (SVS) is adopted to
measure and raise awareness of one’s own basic human values among junior designers.

Figure 1 Schwartz’ Value Circle: 10 Basic Human Values.

2.2 Values and value conflicts of designers at work
Sortheix, Dietrich, Chow and Salmela-Aro (2013) focused on ‘value congruence’ at work,
which happens when personal values of employees are compatible with those of the
organization. Congruence between individual and organizational values was significantly
associated with work engagement. Work engagement results in a higher level of energy and
involvement, resulting in better job performance (Sortheix et al., 2013). In addition,
congruent work values are positively related to social integration and therefore to
organizational commitment (Elizur, 1996; Nägele and Neuenschwander, 2014). Such
commitment is based on stronger attachment or loyalty towards the company, and a focus
on the potential benefits that befall the employees belonging to a particular organization
(Elizur, 1996).
Rothkegel (2012) found that personal values and beliefs have a negative influence on the
multidisciplinary actions needed to create meaningful innovation in larger organizations.
When common values are not properly defined during innovation projects, stakeholders
might experience friction and tension while collaborating (Bergema, Kleinsmann &

769

Anna Jonkmans, Julia Wurl, Dirk Snelders and Lenny van Onselen

Valkenburg, 2011). Additionally, poorly integrated values, and the conflicts that might arise
as a result, might end partnerships prematurely (van Onselen, 2015).
Conflict of values between different parties can arise when two or more parties hold
opposing values or accredit varying levels of importance to values (McCuen & Gilroy, 2011).
Such value conflicts can have a strong impact on project performance: “experiencing
incongruence between individual values and dominating values in the job or organization
may result in more stress symptoms” (p.12, Bouckenooghe, Buelens, Fontaine, &
Vanderheyden, 2004).
Contrastingly, Woehr, Arciniega and Poling (2013), who have evaluated effects of deeper
psychological characteristics such as values on team performance, found that congruent
values do not affect task performance. Nevertheless, the result of their studies showed that
“diversity resulted in lower team cohesion, lower team efficacy, and more conflict” (p. 117).
In the design literature, values are seen to play an integral role in negotiating the basis for a
common understanding in collaborative design settings (Le Dantec & Do, 2009). However,
Trimingham (2008) found that an understanding of common values might not be helpful for
designers and the decisions they make, unless it is weighed against their own, personal
values. Indeed, the situation for creative professions such as design might be somewhat
special, because team conflicts are sometimes found to stimulate the creative process.
Moderate levels of conflict in teams may result in a higher degree of innovativeness of the
work of the teams (De Dreu, 2006; Farh, Lee & Farh, 2010). In addition, team diversity in
collaborative teams may only become problematic when one of the parties involved is
unwilling to make a compromise, and no decisions are being made (McCuen & Gilroy, 2011).
However, these studies are not explicitly related to conflicts of values, and diversity is a
multi-faceted term describing many things other than values (Mannix and Neale, 2005).
Still, the above findings might extend to value conflicts. Wandahl (2005), for instance, stated
that it is not desirable to enforce similar values in project teams. Although there is no direct
evidence for this, a moderate level of value conflict might stimulate the creative process.
Thus, for junior designers, as creative workers, it might not always be advisable to aim for
the highest level of value congruence when applying for new jobs. Instead, they might better
seek out a degree of value complementarity, where their personal values differ from the
values of the organization, creating an interesting and productive mix.
Lyons, Duxbury and Higgins (2005) mention that the identification of value priorities can
“reconcile conflicts that may emerge between competing values within a specific situation”
(p.764). This implies that an awareness of personal values may help people in an
organization to prevent disruptive conflicts from happening. Within the context of junior
designers applying for work, it might also incite them to select organizations where
disruptive conflicts are less likely to happen. In an earlier study about value conflicts, van
Onselen (2015) interviewed a senior designer and a recruiter for designers. Addressing the
potential danger of value conflicts, the senior designer commented: “In case someone is a
junior designer and does not know himself and is not capable to estimate others, you will get
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many conflicts and things that go wrong. “ Addressing the match in value orientation
between applying junior designers and hiring organizations, the recruiter added: “when
recruiting product engineers for a company who highly values social responsibility and local
production, this story can very useful in the recruitment process.” These quotes suggest that
value congruence is likely to be a motivation for vacancy selection that is stimulated by a
greater awareness of personal values.
Finally, Duffy and Dik (2013) found that students who make clear career plans are confident
in their career decisions, and they have a stronger job commitment than others. Applied to
junior designers looking for work, it is likely that a greater awareness of personal values will
also instill greater confidence in vacancy selection. This is important, since more confident
job applicants are found to be hired for positions better suited to them (McCarthy & Goffin,
2004; Schmit & Ryan, 1992).

2.3 Hypotheses
Different researchers studied personal values of designers and their influence in
organizational teams. Nevertheless, there is only little literature that focuses on value
awareness before working at a company, when choosing a new position. The present paper
aims to fill this gap.
The literature on personal vs. work values suggests that value congruence is desirable in
organizations. Although the case could be made for creative professions that value
complementarity is more relevant than value congruence (allowing for moderate levels of
value discrepancies between designers and the organization), there is no direct evidence to
support this. For that reason, we follow the literature on value congruence, while keeping an
open mind to the possibility that, for a creative profession such as design, value
complementarity might be an alternative motivation for junior designers selecting a new job.
This leads to the following hypotheses, based on value congruence:
H1: Junior designers apply at organizations whose expressed work values match with their
own personal values.
H2a: Junior designers look more for congruence than complementarity between personal and
company values when making a vacancy selection.
In addition, we assume higher awareness of personal values will stimulate junior designers
even further to search for value congruence:
H2b: Junior designers are stimulated to look even more for congruence between personal
and company values if they are more aware of their personal values before making a vacancy
selection.
Above, we also proposed that a raised awareness level of one’s personal values will help
junior designers to make choices with a higher degree of confidence:
H3: Junior designers who are more aware of their personal values before making a vacancy
selection are more confident with their choice.
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3. Method
An experiment (n=106) with two (between subjects) conditions was carried out to test if the
awareness of junior designers of their personal values has an influence on job decision
making. Participants were randomly assigned to the two groups. The awareness group
(n=58) performed a value assessment test based on Schwartz Value Survey (SVS), whereas
the control group (n=48) carried out a filler task: a calculations test of equal duration.
After having received feedback on the SVS or the calculation test, both groups evaluated and
chose between two job vacancies. Next, they filled in a questionnaire, where they rated
their tendency to seek for value congruence vs. value complementarity in the job vacancies,
and their confidence about their choices.

3.1 Subjects
Participants were students of Industrial Design Engineering at Delft University of Technology.
We surveyed 7 bachelor and 99 master students in their final year close to entering the job
market. 53 had preliminary work experience in design. Participation was voluntary.

3.2 Pretest
In order to ensure that the SVS test enhances value awareness, a pretest with six students
was conducted and turned out to be successful: the pretest showed that filling in the value
assessment test led to a higher level of awareness, compared to students filling in a
calculations test (1,5 mean values difference on scale).

3.3 Independent variable
Value awareness was manipulated by having the experimental group fill in the Schwartz
Value Survey (SVS group), while the control group performed a filler task in form of
calculations (control group).
Participants in the SVS group assessed their personal values by rating twenty 6-point scale
statements on five values belonging to the dimensions of Self-Enhancement (Hedonism,
Achievement and Power) and Self-Transcendence (Universalism and Benevolence). In our
survey the items measuring Openness to Change and Conservation were left out. We chose
to leave out this dimension as we expected an unequal distribution on this dimension,
assuming designers as a group tend to prefer Openness to Change over Conservation. In
addition, only one dimension is needed to test our hypothesis.
The control group performed a task of doing calculations, which was designed to ensure that
participants would perform a task of about equal length and difficulty. The level of
mathematical difficulty was first year secondary school.

3.4 Materials
The two fictional job vacancies were created, expressing organizational values based on
Schwartz’ value dimensions ‘Self-Enhancement’ (Company profile A) and ‘Self-
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Transcendence’ (Company profile B). The researchers created the vacancies based on those
dimensions in order to ensure that the values described in the vacancies could be linked to
Schwartz' basic human values. During this process actual job vacancies from several design
agencies were reviewed to make them as plausible as possible.
The company profiles were formulated using value explanations of Schwartz (see Schwartz,
2006; Schwartz, 2012). One part of the vacancy described the way the company was
structured, including for instance long-term goals or the importance of teamwork. The other
part explained what the company had to offer which involved, among other things, the
possibility of achievement (in profile A) or the focus of projects on protecting the
environment (in profile B) (for the company profiles see Appendix).
The two profiles were of equal length, and they presented information at the same level of
detail. While creating these company profiles the focus was on making the profiles equally
attractive for design students.

3.5 Questionnaire
The questionnaire was printed on paper in order to lower the barrier to participate. The two
dependent variables ‘value congruence/complementarity and confidence’ were measured
first. In order to ensure the participants familiarity with the terms, they were presented in
the following statements: “When rating the job descriptions, I looked for similarities
between the company’s values and my personal values (congruence).” and “When rating the
job descriptions, I looked for aspects where my personal values differ from the company’s
values and can therefore add something (complementarity).”
First, value congruence was measured on a scale ranging from 1 (‘I focused a lot on
congruence) to 6 (‘I focused little on congruence’). Second, complementarity was measured
in the same way, on a scale from 1 (‘I focused a lot on complementarity’) to 6 (‘I focused
little on complementarity’). Third, participants were asked to make a forced choice whether
their choice had been motivated by value congruence or value complementarity.
Confidence about the choice of job vacancy was measured next in the questionnaire, on a
scale ranging from 1 (very confident) to 6 (not confident).
Next, the manipulation on the level of awareness of one’s personal values was checked, by a
scale from 1 (very much aware) to 6 (not aware). Finally, a number of control factors were
measured: age, level of education, expected date of graduation, work experience, studying
abroad and working in a student association.

3.6 Procedure
Participants in the experimental (SVS) and control group both performed their respective
tasks. For the SVS group feedback on task performance was given. The individual scores for
each value dimension were calculated, and each participant was then instructed to read the
descriptions of those values on which they had the highest scores – depending on their
survey outcome. No feedback was given to the control group. However, later checks
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revealed that performance on the calculation task had not affected confidence and value
congruence measures.
Next, participants read the two company profiles A and B, they were asked to make a choice
for their preferred profile description, and they continued by filling in the questionnaire.
After the experiment had ended, all participants were offered information about the
purpose of the experiment. The time to complete the whole questionnaire varied from 10 to
15 minutes for the SVS group as well as the control group.

4. Results
H1 states that junior designers apply at organizations whose expressed work values match
with their own personal values. This hypothesis could only be tested for the 58 participants
in the SVS group, who had received the SVS test on five values, belonging to two value
dimensions (Self-Enhancement: Hedonism, Achievement, Power; Self-Transcendence:
Universalism, Benevolence).
39 of the participants could be positioned as having their mean value scores at least a half
scale point in the direction of Self-Enhancement or Self-Transcendence. For those
participants, a value orientation towards Self-Enhancement or Self-Transcendence is
positively correlated for the application choice for company profiles A (Self-Enhancement),
and B (Self-Transcendence) (r = .46, p < .00). This finding is corroborated when looking at the
five separate values that were tested over all 58 participants in the SVS group, with positive
correlations between choice and Universalism (r = .29, p < .03), and negative correlations
between choice and Achievement (r = -.38, p < .00), and Power (r = -.40, p < .00).
In order to test H2 and H3 we looked at the differences between the SVS group and the
control group. The SVS group seemed to have a higher level of value awareness than the
control group we noticed in a first check, however, this manipulation check was unsuccessful
(MSVS = 2.17, Mcontrol = 1.98, t(104) = .97, ns).
Despite the manipulation was not recognized by participants, the hypotheses tests delivered
interesting results. H2a states that junior designers look more for congruence than
complementarity between personal and company values when making a vacancy selection.
Based on the forced choice question about the underlying motivation for choosing a vacancy
(congruence vs complementarity), we tested H2a over participants of both SVS and control
groups. Data shows 83% chose for congruence as opposed to complementarity (a onesample binomial exact test shows that p = 0.000).
H2b states that junior designers are stimulated to look for congruence between personal
and company values, if they are more aware of their personal values before making a
vacancy selection. Thus, compared to the control group, participants in the SVS group should
look more for congruence between personal and company values. However, when tested on
the forced choice between value congruence vs. value complementarity, participants in the
SVS group more often opted for complementarity (X2(1) = 4.65, p < 0.03).
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This negative result for H2b had partly been anticipated upon in the theoretical framework.
H2b is informed by literature suggesting that value congruence is desirable in organizations.
However, we stated that an alternative case could be made for creative professions, because
team creativity is positively influenced by team members that complement each other. Tests
on the separate 6-point scales for congruence and complementarity as a motivation for job
choice support this alternative explanation. The SVS group rated congruence as less
important than the control group (MSVS = 3.03, Mcontrol = 2.21, t(98) = 3.48, p < .000). In
addition, the SVS group graded complementarity as more important than the control group,
with the difference being marginally significant (MSVS = 4.07, Mcontrol = 4.54, t(104) = -1.86, p <
.066).
H3 states that participants in the SVS group were more confident with their job choice than
those in the control group, which turned out to be the case (MSVS = 2.60, Mcontrol = 3.19, t(104)
= -2.49, p < 0.01).
Finally, interdependence between H2a/b and H3 may exist, because an interest in value
congruence/complementarity could depend on a higher degree of confidence with one’s
choice for company profile A or B. Thus, a final check was made to ascertain that the results
under H2a/b - that value awareness leads to more value congruence/complementarity were not mediated by (and thus independent of) a higher degree of confidence in choice in
the SVS group. This check was a mediation analysis according to the procedures proposed by
Baron and Kenny (1986), and it turned out negative. This means that the effect of value
awareness on value congruence/complementarity is not explained by the fact that
participants in the SVS group were more confident about their choice.

5. Discussion & Conclusion
5.1 Reflection on research outcomes
The present study looked at how job selection choices by junior designers are informed by
their personal values, and how a greater awareness of personal values might lead them to
job selection choices made with more confidence and different motives. The results showed
that junior designers apply at organizations whose expressed work values match with their
own personal values (H1). It also shows that value congruence is a general motive for
designers applying at an organization (H2a), although a greater awareness of personal values
stimulates designers to consider how their values can complement those of the organization
(H2b). Finally, results show that value awareness increases confidence regarding job decision
making (H3).
These results show that values are an important consideration for junior designers who are
searching for a new job. In addition, the literature stresses the importance of value
congruence in organizations. We find that, overall, this motive is also strong in junior
designers looking to blend in with the organizations they want work for. However, in
contrast to the literature, we see that a raised awareness of one’s personal values also
brings forth an alternative motive for vacancy selection: a desire to work at an organization
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that has values that are not the same, but still complementary to one’s own. What causes
this can be a matter of debate. It might be that junior designers, as creatives, seek
organizations that are more open to change. However, it might also be that junior designers,
as ambitious young professionals, want to change themselves after being hired into a new
job.
In the pre-test the manipulation of value awareness by performing the SVS test was
sufficient. Participants who did the SVS test showed a higher level of awareness of their
personal values than those doing the calculations test. However, the actual study showed no
difference between the SVS group and the control group, meaning that we were unable to
confirm that the manipulation of filling in and receiving feedback from the SVS test had in
fact increased awareness levels of personal values (according to participants themselves).
Looking at the data, we can see that both groups had scored very high on the value
awareness scale, even the control group, who had little reason to do so. In a post-hoc test
we asked nine participants directly whether they had become more or less aware of their
personal values after filling in the SVS test [on a 6-point scale from 1 (more aware) to 6 (less
aware)]. With a mean score of 3, this test indicated that most participants indicated that
their value awareness had in fact become bigger due to the SVS test.
Other research constraints might also have had an influence on the outcome. For one, we
did not check whether participants believed that the espoused values expressed by the
vacancies (values the organisation says and may believe it has) were predictive of the values
of the organisation at work (the values in use). The effect of the value communication in the
vacancies might be quite different for participants believing or not believing the vacancies,
or even for participants who would not believe the vacancies but still feel that the espoused
values of an organisation would help advance their own espoused values. A more practical
constraint were the non-ideal conditions for participating in this research. Ideally, the
participants should be scheduled in advance, in order to have their full attention. However,
many students who participated were interrupted while working on other projects, and
could consequently have had the feeling of being rushed. This sometimes hastily reflection
could also have led to confusion and doubts about one’s personal values.

5.2 Suggestions for further research
In order to gain comprehensive insights in personal value assessment, the researchers would
suggest an expansion of the study. This could be done by choosing a larger sample of
participants from different universities, which would provide the study with diverse design
backgrounds. Additionally, educational influences could be measured and its effect on value
perception and the choices junior designers make when entering the job market.
Alternatively, the study could be extended using more than two company profiles, and to
test junior designers on all ten values (and four value dimensions) of the SVS test. Additional
qualitative interviews could help to gain insights in the reasoning for specific choices and
ratings. Such extensions would make it possible to test more elaborate hypotheses about
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the relation between SVS test scores, raised value awareness, and vacancy selection,
surpassing the somewhat dichotomous nature of the current study.
At the same time, we want to emphasize that the subject of personal values is difficult to
grasp with a quantitative approach, since individuals can never be fully captured on a set of
prespecified value dimensions. Thus, another approach for future research on value
awareness and choosing the right job could be by cooperating with companies. Qualitative
research could investigate the influence of clear value communications in vacancies.
Moreover, it could be evaluated how companies could benefit from including value
assessment tests in their application procedure to communicate the company’s as well as
the participant’s values.
Finally, the results of the present study connect to previous research as discussed in the
theoretical framework. However, most of that research was not about vacancy selection but
team performance. Further research could investigate whether a higher level of confidence
about personal values at the start of teamwork would lead to more unified teams
(Thamhain, 2013), less friction (Bergema et al., 2011; van Onselen, 2015), and perhaps more
coherent or creative design work.
Acknowledgements: The authors want to thank all students from the Delft University of
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Appendix – Company Profiles
Company Profile A
 We are a company that consists of different departments, e.g. a design
department with multiple design teams.
 Our company is well-respected and well-known in our professional domain.
 We are result and growth oriented.
 We are very ambitious and strive to be the best in what we do.
 Our motto could be ‘Work hard, play hard’ - after a successful period of hard
working, we like to enjoy life.
What we offer
 Possibility for achievement: Growing beyond your horizon, exceeding your own
goals – we offer the resources to get somewhere!
 Stimulating and enhancing your self-development to achieve an outstanding
performance.
 Drive, entrepreneurship, a focus on results and efficiency.
 Opportunity for controlling resources and leading big project teams.
 We acknowledge and appreciate meaningful results and celebrate
achievements together.
 Excitement to stimulate and motivate the team and spread your ideas.
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Company Profile B
 We are a design company that cares for the world and its people.
 We are a close, informal group of colleagues that value harmony.
 Working together as a team in a flat hierarchical structure in which everyone’s
opinion counts.
 A positive working atmosphere is very important to us.
 Part of our objectives is to have several projects that contribute to the welfare
of human life and do not focus on financial benefits in the first place.
 A group of colleagues that share the same vision on nature and human equity.
What we offer
 Environment with a sense of belonging: Working together in a loyal and honest
surrounding that shows interest in every individual employee – ‘feel at home
at work‘.
 Projects that focus on social context and protect our environment.
 We care about the welfare of our employees and accept every individual
equally.
 We offer a job in which you can really make a difference – for yourself, for
other people and nature.
 Loyal employees that care about each other and have a broadminded attitude.
 People that feel responsible for their projects and their environmental
influences.
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Abstract: Co-creation is a term that traverses a philosophy, method and mindset of
collective creativity. It is an evolving construct used by diverse disciplines, but as yet
is imperfectly defined (Sanders & Stappers, 2012). This paper explores co-creation
within a community of practice in Design Factory Melbourne (DFM) at Swinburne
University of Technology. This community of practice includes researchers,
academics, industry and external collaborators working towards shared meaning,
which is the collective understanding of the industry problem-context. We
understand co-creation as negotiation through which solutions are optimised rather
than compromised. The community of practice is guided by five principles; safety,
exploration, responsibility, communication and collaboration. This paper is a case
study that applies these five principles to demonstrate how shared meaning is
negotiated and achieved in practice. The paper is an artefact co-created by seven
individual voices working together within the community of practice in an industryintegrated doctoral program.
Keywords: Knowledgeability; Co-creation; Industry Integration PhD Program; Design
Factory

1. Introduction
The Design Factory Melbourne (DFM) is an open platform for interdisciplinary education,
research and industrial collaboration located at Swinburne University of Technology
Melbourne. DFM can be defined as a triage of nodes that intersect with university and with
industry in a community of practice. As a theory, communities of practice are “a socially
situated, practice-based approach to learning” (Wenger-Trayner, 2013, p. 266). In other
words, learning is “seen as a collective, relational, and social process” (Wenger-Trayner,
2013, p. 266) that is part of a landscape of practice. The DFM landscape of practice includes
students, academics, industry, researchers and community as stakeholders. In this way it is
comparable to all landscapes of practice as a “complex system of communities of practice
and the boundaries between them” (Wenger-Trayner & Wenger-Trayner, 2014, p. 13).
Boundaries in this sense are the "boundary objects" identified by Leigh Star, who defined
them as:
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"both plastic enough to adapt to local needs and the constraints of the several parties
employing them, yet robust enough to maintain a common identity across sites" (Star
& Griesemer, 1989, p. 393).

They are an essential component of the DFM community of practice, acting as "a means of
translation"(Star & Griesemer, 1989, p. 393) through which the knowledge of individual
communities of practice can intersect, leading to co-learning and co-creation.
Within the DFM community of practice co-creation is the norm and is a fundamental way of
working, thinking, negotiating boundaries and practice that is structured to facilitate
innovation. Co-creation is a term that traverses a philosophy, a method and a mindset of
collective creativity. It is an evolving construct used by diverse disciplines, but as yet is
imperfectly defined (Sanders & Stappers, 2012). In relation to DFM co-creation is a process
that includes stakeholders invested in working towards shared meaning. Co-creation is not
easy. As stated, It involves the negotiation of differences within a landscape that consists of:
“competing voices and competing claims to knowledge, including voices that are
silenced by the claim to knowledge of others” (Wenger-Trayner & Wenger-Trayner,
2014, pp. 15-16).

Co-creation is thus never unproblematic. It is instead a state of negotiation and optimisation
of differences (Wenger-Trayner, 2013).
The community of practice in DFM as profiled in this paper is an industry-integrated doctoral
program in which doctoral candidates from diverse disciplines, their industry partners, their
supervisors, academics and DFM staff all co-identify and co-create solutions to industry
problems. Within the community of practice in DFM the industry partner is an investor in
problem identification and is equally accountable in the pursuit of solutions to the problem
statement, and in so doing invests in shared meaning. Accountable here means the industry
partner is actively engaged in identifying problems through co-creation workshops and
discussions both in the industry workplace and in the DFM. This is an evolving program as
the DFM PhD students are still completing their research. We aim to report on the final
outcomes of the DFM model in later papers.
The DFM program is distinct from the industry partner delivering a brief in a linear
transaction model where an individual doctoral candidate and supervisory team then
respond to the outcome. At a pragmatic level the aim of co-identification and co-creation is
to produce a problem solution that will satisfy the industry partner who is funding the
project and a successful PhD for the doctoral student. As we write this is happening within
the doctoral program, but negotiating between different voices and differing assertions of
both knowledge and power at this level of complexity can never be perfect. It is and will
remain an imperfect process, and often a difficult one, but the essential by-product of this
imperfection is learning for all individuals and all communities of practice involved. For the
DFM community of practice learning includes devolving and accepting different levels of
responsibility and being accountable for research knowledgeability in individual projects.
For the industry partner, learning can manifest as involvement in challenging discussions and
new and different forms of co-creation to clarify the context of problems and co-identify
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particular needs. These may not always have an immediate or simple solution, and a
different context could define this as a failure, but in the DFM community of practice
landscape it becomes learning that leads to innovation. As one of the co-creators of this
paper writes in a later section, all ideas contain a tiny trace of innovation.
The landscape of practice the exists within the DFM community of practice profiled here is
thus a contested space of:
“potential misunderstandings and confusion arising from different regimes of
competences, commitments, values, repertoires, and perspectives” (Wenger-Trayner
& Wenger-Trayner, 2014, p. 17).

To navigate, mitigate and broker the multiple voices that reflect the structure of the
landscape of practice of the DFM community of practice five principles were co-constructed
within DFM through a six month series of meetings and discussions. Grounded in the
methodology of co-creation (Sanders & Stappers, 2008) the five principles act as methods to
apply the theories of co-creation in practice.
This paper interrogates the five principles and presents them through the different methods
used by the five individual authors to explore how the principles function in co-creation and
whether they are successful. We had the assumption that the principles worked in practice,
however, we had never tested them or reflected upon the purpose and role they presented
within the community of practice. Thus, our original purpose for this paper was to explore
what we all took for granted, which was the five principles and to understand how the
community of practice of the DFM PhD program can be validated through the theoretical
lens of co-creation. This paper therefore has a dual purpose in that it (a) presents a cocreation model for university and industry integrated collaboration and research and (b) it is
itself an artefact demonstrating this co-creation model in practice.
These principles are expressed as five statements that facilitate working towards shared
meaning in DFM. The five principles are:






Safety is everything
Fail forward to learn fast
Your parents don’t work here
Talk to someone new
All people have potential

These principles mirror the Australian Government report Defining Quality for Research
Training In Australia (2011) which identifies the PhD qualities most desired by Australian
industries as self-management, problem solving, communication, teamwork, initiative and
enterprise. These skills are paramount in an innovation mindset. The embodiment of cocreation in the DFM community of practice also reflects the argument of the Business
Council of Australia that:
“creating a culture of innovation should not be an add-on instead it needs to be
integrated into organisations and universities” (Business Council of Australia, 2014 p.
10)
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and the statement by Australia’s recent chief Scientist that:
“the responsibility … is a shared responsibility. We need actions that will encourage
greater collaboration. We need actions that will break down cultural barriers between
business and research sectors. And we need them now” (Chubb, 2013).

These five principles are discussed in this paper through seven co-authors participating in
the co-creation culture in the community of practice. The co-authors include four academics
with diverse backgrounds of education, digital media, industrial design, linguistics and design
management who work with three doctoral candidates whose backgrounds include digital
media, industrial design and interior design. Additionally, the contexts of the industryintegrated research problems for the doctoral candidates span hospital services, recycling
waste materials and learning environments. The seven co-authors constructed this paper to
give their interpretations of the five principles through a co-creation process of storytelling,
workshops, synchronous and asynchronous participation, writing, editing and
documentation. This was not an easy process. It involved co-creation in extended face to
face discussions in large groups where competing ideas were strongly advanced, debated,
written up, removed, revised and rewritten; co-creation in electronic writing through email
and other web platforms; face to face, electronic and phone editing. This paper would not
have been written without the five DFM principles as guide and the community of practice
understanding of boundaries as practice.
Personal reflective storytelling was the main data collection method used (Cortazzi, 2014;
Clandinin, 2007; Clandinin & Connelly, 2000; Schön, 1995). Each co-author constructed a
story that unpacked one of the five principles. Storytelling was used as the data gathering
methods as:
“telling stories about oneself, about one’s life, and about oneself in the world can be a
way to help the individual negotiate a place in the wider world of society and culture”
(Shaw, 2013, p. 3).

In other words, storytelling provided the foundation for the co-authors to reflect, analyse
and synthesise upon their position in the DFM community of practice and on the impact the
five principles have had upon their landscape of practice, mitigating the boundaries between
co-creators. The co-creation of this paper required, as we have noted, solutions that were
optimised rather than compromised. As an example of an optimised solution, each
individual interpretation is expressed here in an individual authorial voice. We decided to
leave these voices intact rather than homogenise them because this demonstrates both the
power and the difficulties of co-creation in practice. Hence our first point, that co-creation is
not easy. Co-creation is:
“complex and takes up a different nature for different stakeholders and unfolds
between different stakeholders” (Degnegaard, 2014, p.107).
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2. Contextualising knowledgeability
Lave and Wenger’s interpretation of community of practice states that learning and social
practices are intrinsically tied as it is through social interaction that the human mind
develops (1991, p. 31). This view of learning is implemented within Design Factories (DFs)
globally. Specifically, social connection, interaction and community collaboration are
learning vehicles in DFs. Lave and Wenger’s (1991, p. 51) community of practice involves the
“relational understanding of person, world, and activity” over time and geographically in
tangential and overlapping community of practice’s as creators of learning.
The foundation of Lave and Wenger’s community of practice concept is the exploration of
how individuals learn within situated learning environments. In such environments
individuals share their experiences and learn through participating (1991, p. 31). The cocreated production of this paper is an example of Lave and Wenger’s theory in practice.
Their community of practice embraces the concept of legitimate peripheral participation,
which brings together:
“theories of situated activities and theories about the production and reproduction of
the social order” (Lave & Wenger, 1991, p. 47).

When Lave and Wenger’s description of situated learning is applied to DFM’s doctoral
program, the DFM’s environment constitutes a situated learning environment and the DFM
doctoral students are situated within a learning environment. Their community, which is a
physical, mental and social environment, constitutes itself as a community on both a local
and global level. Individuals can both absorb and be absorbed within the culture of practice
of their environment (Lave and Wenger, 1991, p. 95). Thus, the DFM PhD community of
practice is “both a community and an economy of meaning”(Wenger, 1999, p. 209). As the
PhD program located in DFM is industry integrated, the doctoral students thus also learn
within the environment of their industry sponsor. Within the wider DF global community all
researchers negotiate differing community of practices that intersect within their research.
Negotiation, participation and boundary encounters within these global community of
practices are not the focus of this paper, but are still a part of the larger environment in
which DF PhDs participate.
The theory of community of practice has had additional iterations since its initial
theorisation by Etienne Wenger-Trayner and Jean Lave in 1991. As more recent scholars
have noted, it now incorporates the idea of knowledgeability and places:
“a stronger emphasis on individual actors and their trajectories and experiences in
complex landscapes of practice” (Omidvar & Kislov, 2013, p. 272).

Within the community of practice of the DFM PhD program this last theoretical iteration
assists in explaining the interactions of the DFM doctoral students within the landscape of
practice of the DFM research program.
The PhD students within the DFM PhD program are individually responsible for the
knowledgeability within their specific research fields. Knowledgeability here:
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“is not defined by the regime of competence of a single community but gets
negotiated within a broader landscape including a set of practices in which an actor
does not claim competence” (Omidvar & Kislov, 2013, p. 272).

Within the complex landscape of practice of DFM this means that all stakeholders who have
multi-memberships within the DFM community of practice and their broader landscape of
practice are responsible not just for their own knowledgeability but also for building the
collective knowledgeability of the community. Universities should be active rather than
passive in knowledgeability building, as Wenger-Trayner and Wenger-Trayner (2014, p. 158)
argue:
“universities should come to play a convening role across complex landscapes of
practice; not simply providing or transmitting knowledge but convening the coconstruction of new forms of knowledge, new practices, and social change”.

3. Contextualising co-creation
As stated earlier, an essential by-product of the contested space of co-creation is learning.
Bringing together multiple and diverse voices creates the “potential for unexpected learning.
The meeting of perspectives can be rich in new insights, radical innovation, and great
progress” (Wenger-Trayner & Wenger-Trayner, 2014, p. 17). To reiterate, co-creation is not
easy. However, boundary crossing and boundary encounters of disparate individuals who
each have their own personal knowledgeability are learning assets. Within the DFM the five
principles act as a broker between the boundary encounters that occur within co-creation.
Each of the co-authors of this paper brought their own knowledgeability to the project of
writing this paper. In the landscape of practice of writing the paper knowledgeability
occurred within the boundaries of the project and the authors’ own contributions through
co-creation and collaboration became collective knowledge within the community of
practice. The result is a dynamic shared knowledgeability. Degnegaard (2014, p. 107)
anticipated such a result, writing that:
“co-creation settings will result in a dynamic value concept…[since] value potential can
only be captured in the relation between stakeholders”.

Furthermore, within the community of practice of the DFM landscape of practice everybody
is considered a co-creator within the projects instead of being singly a stakeholder, actor,
user, consumer, or participant (Brown, 2008; Brown & Wyatt, 2010; Greenbaum & Loi, 2012;
Sanders & Stappers, 2008; Steen, 2011).

4. Knowledgeability in practice
This case study begins by defining the five principles that encapsulate the DFM. These
principles illustrate the collective knowledgeability of the seven co-authors. Five of the coauthors have written to one specific principle that relates to their current co-contribution to
the DFM. The first principle ‘safety is everything’ encompasses not only physical safety but
also emotional and intellectual safety. DFM creates an environment where it is safe for
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students, academics and external collaborators to contribute to the conversation, explore
ideas and challenges norms. The second principle ‘fail forward to learn fast’ means that
failure is not the end result but is part of the ongoing process of an innovation outcome.
Failure is seen as a learning tool that supports risk within DFM. The third principle ‘your
parents don’t work here’ applies responsibility, independence and accountability factors to
all individuals who walk through the doors of DFM. The fourth principle ‘talk to someone
new’ reflects DFM as an open environment where multiple stakeholders with diverse
backgrounds and diverse knowledge co-create together. The fifth principle ‘all people have
potential’ refers to a belief in people and their contributions. The principles are intertwined
with one another and are under constant development to create the underlying culture that
both overtly and tacitly guides the DFM community. This guidance is propelled towards
creating a safe environment to explore and learn from failure, respecting the opinions of
others while talking newcomers and individuals taking responsibility for their own actions.
The following sections present the five individual narratives that co-create the case study.
Crucially the principles encourage idea generation through fostering a safe environment
with a low hierarchical structure that encourages all within the community of practice to
express ideas and discuss them openly without fear of crossing hierarchical boundaries.
Most importantly, this model for conducting industry integrated doctoral research requires
co-creation of problem-solving between all community practitioners. The model provides a
fluid, adaptable physical location combined with a receptive but sharp intellectual space in
which safety, risk, individuality and community lead industry and university to collaborate
and co-create through the doctoral researcher. The DFM space itself is an environment and
a cue for the community of practice and influences the doctoral researchers and the way
they engage with industry partners and participate in design research.

3.1 Principle one: Safety is everything
My research focuses on outpatient experience within a hospital environment. This resulted
in a new research partnership with a large Australian hospital. As a new research partner,
the hospital is cautious to clarify how the collaboration can work given the differing work
and research practices. Managing the hospital's expectations and understanding of research
and design has been top priority as co-creation is not easy when involving stakeholders from
different research fields. DFM teaches important real world learning skills of communication
(not only of content but also process) and stakeholder management is an important
component of the PhD learning.
The principle of ‘safety is everything’ summarises the stage that my research project is at.
Stakeholder management is crucial to ensuring that the industry, university and doctoral
candidate feel safe to conduct research, collaborate and engage people to develop
innovative outcomes to the negotiated and complex problems discussed. DFM provides a
safe place for the industry partner to experiment and co-create with this new model of
research. DFM’s environment is crucial to the collaboration between the industry partner
and me. The environment is purposely designed to foster collaboration and co-creation. As
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the industry partner’s engagement increases, it is DFM’s and my responsibility to foster both
a physical and mentally safe environment for this industry engagement and co-creative
research to happen.
In traditional industry based doctoral studies the candidate would be employed at the
hospital and thus expected to conduct their research under the supervision of a hospital
member. However DFM’s model values the partnership of the industry and doctoral
candidate. The industry collaborator takes on a co-invested role within the research through
co-creation of the problem context and design research planning. This breaks the tradition
of collaboration by association commonly practised by universities with industry based
doctoral candidates. In DFM’s model supervisors are not seen as authority, in this context
this is redundant and a departure from the traditional model of the role of supervising a
PhD. In this context supervisors provide safe guidance and facilitate co-creative experience
learning within DFM’s PhD Program.

3.2 Principle two: Fail forward to learn fast
The principle ‘fail forward to learn fast’ guides the process of rapid exploration, iteration and
evaluation that has formed a key part of my research. In this case I define failure as the
absence of a linear answer as I believe that this best describes the views of industry. Failure
within the DFM is seen as an on-going part of the innovation process. The safe environment
allows failure to be seen as a learning tool within a broader research process.
Working with an Australian company in the recycling industry my research focuses on design
integration with material science. DFM encourages students to accept failure and to utilise
it as a learning tool in their projects and I have carried this through into my doctoral studies.
My research has been a process of continuous iteration sometimes moving backwards and
then moving forwards depending on my communication with the industry partner and the
unfolding layers of knowledge gathered through robust conversations with industry and
academic experts.
The idea of co-creation and not getting a correct answer was at first confronting to the
industry partner. Co-creative workshops between academia and industry generated a large
amount of content as participants were encouraged to adopt the DFM principles and accept
that failure with multiple outcomes to the proposed problem was part of the process. Cocreation without linear deliverables was an atypical model for the industry partner providing
new and different or unexpected outcomes. This process of involving the industry partner in
the research had a two-fold effect. Firstly is allowed for exploration of more radical ideas to
be proposed and secondly the industry partner became accountable for their part in the
research. A fear of failure would cripple this innovation process however using it as a
learning tool and accepting failure as part of the process allows more radical ideas to be
explored that can often lead to unexpected outcomes and radical innovation.
This principle, ‘fail forward to succeed fast’, was only possible because it occurred in a safe
collaborative environment. Having previously worked together the DFM and the researcher
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have fostered a relationship with the industry partner that has built trust in the DFM
process. Without this trust the industry partner would be unfamiliar with the co-creation
model and therefore not as willing to dedicate time and risk resources.

3.3 Principle three: Your parents don’t work here
In this case the DFM principle ‘your parents don’t work here’ is interpreted in multiple ways.
It is a statement that can be viewed as a prompt to take responsibility for yourself and the
DF you occupy. Students also interpret the statement as a reminder that despite being
students in a learning environment, they are viewed and treated as adults and professionals
within the DF and thus, should act accordingly. It is also a statement that suggests there is
mutual respect between all participants. This includes respect between students,
academics, researchers and external collaborators. It is therefore a statement that refers to
responsibility, independence and accountability in relation to individuals’ involvement and
participation in the DF they occupy.
Sanders and Stappers (2012, p.135) state:
“diverse perspectives have the potential to set up a conflict between the interests of
the student (learning) and the client (insights). The more time and/or money the client
invests in the student project, the more likely these issues are to arise”.

It is therefore important that all stakeholders involved within a co-creative industry-led
project are aware of their responsibilities and are accountable for their own involvement.
This awareness is done with sensitivity, it is mitigated through co-created shared meaning
and expectation workshops. Combining multiple voices, perspective and the opportunity to:
“engage with the perspectives of other practices…can produce a two-way critical
stance through multiple process of critique and engagement in reflection” (WengerTrayner & Wenger-Trayner, 2014, p. 19).

Which can strengthen the landscape of practice of the DFM community of practice and the
given project.
I have been involved with DFM since undertaking my Masters at Swinburne. While
participating within industry-integrated innovation programs with DFM the principle ‘your
parent don’t work here’ has had different meanings. It was not until I commenced my PhD
studies two years ago within DFM that the principle had connotations of promoting
independence within my doctoral studies and involvement within DFM and the wider Design
Factory Global Network (DFGN). During my PhD studies I have been provided with
experience of overseas field research and visiting my industry sponsor who is located
overseas. It was during my overseas field research that I became responsible for my
research direction, organisation and orchestration of my field research. Support and
guidance were provided by my supervisors, industry sponsor and the DFGN, however, I was
ultimately accountable for conducting the research. DFM being part of a global network has
the value of a diverse and complex community of practices who are willing and able to assist
network members. The community of practices of the DFGN have provided support and
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guidance for my research outside of my supervisors and industry sponsor. The complex
interplay that exists within my PhD studies between supervisors, industry partner and the
DFGN functions because there is a shared understanding and awareness between all
stakeholders. The stakeholders are aware of their own role and expectations in the
research, thus providing an environment in which responsibility and independence are
fostered. The supervisors, industry partner and the DFGN are there to act as guides,
however, through the ethos of the DFGN, DFM and its PhD program there is a shared
understanding that independence provides the opportunity for people to experiment and
build on a level of resilience and skills gained through being a member of the community of
practice.

3.4 Principle four: Talk to someone new
In this case study I interpret the DFM principle ‘talk to someone new’ from my perspective
as an academic staff member who entered the DFM physical and intellectual space to work
with the three doctoral candidates as part of their research training. For me, ‘Talk to
someone new’ meant that I learned a new language, the language of co-creation, and a new
way of interacting with a community of practice.
In the DF I came face to face with a doctoral learning and working environment that was
different in the ways it seemed to dispense with traditional hierarchical structures. It was
also different in the ways the three PhDs expected and had equal, opaque partnerships with
their supervisors, their external industry partners, with each other, and with me. As part of
the DFM community of practice, I was also part of discussion where PhDs were given
responsibility for managing problems beyond the DFM itself both within the university and
in industry. I came to learn this was normalised DFM practice based on mutual expectations
of trust, responsibility and accountability.
In my field of research training there has been long-running debate about doctoral
supervision in Australia from the 1980s onwards. My own experience of PhD supervision has
been different to the DFM’s co-created supervision that entrusted so much responsibility to
PhD students for managing their own research outside the university context. The DFM
form of supervision scaffolded accountability through experiential learning, not just in
doctoral research but also in working with all stakeholders. This meant that PhDs were
guided in working with their industry partnerships and given increasing responsibility for
managing these. As for this paper as an artefact of talking to someone new, I had written
joint papers before but never with seven different voices all talking, arguing and writing, first
asynchronously and then synchronously, to co-construct shared meaning. It was complex, it
was not easy, and it was different, but it offered new and unexpected learning.

3.5 Principle five: All people have potential
“All people are creative… [and] all people have ideas and contribute to the design process”
(Sanders & Stappers, 2012, p.8). The fifth principle ‘all people have potential’ can refer to
several aspects in DFM. As the coach at DFM it is my role to be the voice of the whole
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community of practice. I oversee the culture at DFM, and as the culture represents all
people, by default my approach to everyone is that they all have potential and they all bring
value in several forms to the community. In line with Hewlett, Marshall and Sherbin’s work
(2013) diversity boosts innovation by creating an environment where all people are valuable.
Diversity adds value in two different ways. ‘All people have potential’ applies to inherent
diversity, as by default any person with any inherent attributes, that is, attributes the person
is born with like gender, ethnicity and nationality, is valuable and adds to the overall
combination of attributes in the whole community. This also relates to innovation, as it is
said that innovation lies in the cross-section of different bodies of knowledge, and making
the connection between two unconnected points sparks the innovation.
In addition to inherent diversity, acquired diversity as in personal traits a person gains from
an experience and/or through learning, (Hewlett, Marshall and Sherbin 2013) plays a major
role in building the community in DFM. As teachers and supporters of the community
members which includes students, industry partners, researchers, we have the mindset that
everyone has the potential to learn and acquire any necessary skills. This is in line with
growth mindset thinking (Dweck 2012) which manifests that intelligence and ability can be
developed and effort is seen as a path to mastery. Furthermore, research (Hewlett, Marshall
and Sherbin 2013) supports that leaders with acquired diversity are more likely to apply
behavior that sparks innovation, which is in line with DFM’s principles. Leaders with
acquired diversity are more likely to behave more inclusively and cultivate an inclusive
culture ensuring that everyone is heard, making it safe to propose novel ideas, giving
decision-making authority, sharing credit for success and giving actionable feedback. It is
important to note that attributes closely linked with innovation like creativity are not
inherent attributes but acquired, which in line with Sanders and Stappers’s work (2012).
Another issue in my role is coaching as pedagogical style, which relates to unleashing the
potential in people. Coaching focuses on reaching a desired future state and the role of the
coach is to support from behind; the coachee chooses the direction forward (Maclean and
Hudson 2012). Specific tools taught by the coach form part of the curriculum. For example,
students learn the feedback method tool ‘I like, I wish’ which is inspired by the Stanford
d.school method (Stanford University d.school 2010), further developed by Rekonen (2014).
The goal of the tool is to learn feedback given in a way, which is constructive, actionable and
towards a desired future state. Emphasising the principle ‘all people have potential’, as
coach, it is my responsibility to ensure that the coachee, who can be any community
member in DFM, understands that oneself is the focal and starting point of any actions and
behavior for change.
Finally, the principle extends beyond people and combines the mindset of focusing on
achieving a future state. All ideas contain a tiny trace of innovation and in my role I aim to
extract the positive aspects and form them into actionable items from constructive
feedback, explorative projects, combination of knowledge sets without clear connection.

791

Anna Jonkmans, Julia Wurl, Dirk Snelders and Lenny van Onselen

4. Conclusion
In summary the core guiding principles that form the ethos of DFM are interlinked,
intertwined and evolve as participants of DFM engage with one another, research and
industry. The need for universities and industry/business to engage with each other and for
universities to ensure research graduates have skills that industry/business require have
been points often raised in Australian Government publications (see for example the
recently released review Higher Education Funding in Australia, 2015 or Defining Quality for
Research Training in Australia, 2011; Research Skills for an Innovative Future, 2011; Boosting
the commercial returns from research, 2014). Through engaging with the principles of safety
and failure the candidates and their supervisors have built a solid foundation with the
industry partners. They have formed a common language, expectations, respect and trust
that have provided the foundation for the doctoral candidates to be independent and
demonstrate leadership within their research and their community of practice. The level of
independence within each candidate’s doctoral studies provides the opportunity for each to
conduct their research locally or overseas and to formulate the community of practice of
their research within loose boundaries provided by the supervisors and industry sponsors.
This paper has demonstrated how the five DFM community of practice principles of respect,
independence, safety, experimentation and communication guide co-creation in DFM
community of practice and affect the industry-integrated doctoral program. This paper is a
co-created artefact of the DFM community of practice. As stated at the start of the paper,
co-creation is not easy. This paper has not been easy to write and has involved rigorous
argument, contestation and robust debate working towards shared meaning. In that sense
we agree that the artefact is incomplete, but we also agree that the process of co-creation
has been worthwhile, and we will continue to co-create in this way as an on-going iterative
process in the future.
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Abstract: This paper presents the findings of visual analyses conducted on 369 sketch
ideas generated in three 6-3-5 visual brainstorming sessions by a total of 25
participants, following the same design brief. The motivation for the study was an
interest in the thematic content of the ideas generated as groups, and the individual
representation styles used for the sketches. The analyses revealed the determinants
of individual visual thinking styles as: idea types, sketching patterns, sketching styles,
annotation styles, and performances in producing design solutions. The idea
generation strategies of the participants were: using analogies, diversifying the
design solutions, determining the usage context, and working with themes. The
effects of group dynamics on the performances of the participants were:
management of the idea generation effort, reflections of the idea contents explored
within groups, and reflections of the representation styles of peers. The paper finally
identifies four profiles of idea generators and discusses the implications of the
findings.
Keywords: Visual thinking styles; idea generation strategies; freehand sketching; 6-3-5
brainstorming method.

1. Introduction
Our graduate course on design methods offers short-term educational projects that
incorporate various creativity and evaluation methods within the design processes. The
processes begin with brainstorming sessions for exploring the problem space and solution
areas. Some of the brainstorming techniques used, require systematic sketching of ideas.
6-3-5 is one of these techniques used for generating many sketch ideas within a short time
as a group. This paper presents the findings of visual analyses conducted on the outcomes of
This work is licensed under a Creative Commons Attribution-Non Commercial 4.0
International License.
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three 6-3-5 sessions using the same design brief. The outcomes composed galleries, from
which the participants were able to select ideas to be developed in the following stages of
the design process. The effectiveness of the method in producing numerous ideas, and the
richness of the idea content raised an interest in the representation styles and idea
generation strategies that the participants employed. Another interest was whether working
as a group had effects on the performances of the participants, considering that, asking
participants to generate a succession of ideas by themselves within a predetermined time
may not be as effective as asking them to do the same task within a group setting.
Daalhuizen, Person and Gattol (2014) explain that, in order for students to benefit most
from their learning experiences, tutors must understand their personal experiences in using
methods, their method mindset, and performances in carrying out design tasks. The
sketches were visually analysed with the aim of gaining insights on the rapid idea generation
performances of the participants, to be used in the conduct of the course.

1.1 Sketching
Sketching is a type of drawing used for quickly and effectively representing ideas in a
pictorial form, and is highly related with design fields that require a form-related search for
the realisation of ideas. Freehand sketches are an important part of visual thinking. While
thinking by drawing, designers:








Externalise design problems and facilitate problem solving (Tovey, Porter
and Newman, 2003);
Organise their cognitive activity and the information they are making use
of in the idea generation process (Tovey, 2012);
Visualise an idea and explore its potentials (Aspelund, 2010);
Generate new ideas, as sketching leads to further sketching (Tovey, et al.,
2003);
Document the ideas (Schenk, 2014);
Use the documentation to review the process and reconsider earlier ideas
(Tovey, 2012); and
Represent the design ideas for communication with others (van Eck,
2015).

Drawings involved in sketching are different than those used in the fields of art, or some
fields of design in terms of their role in the process, usage of media, and implementation
(Tovey, 2012; Schenk, 2014). Purcell and Gero (1996) explain sketching to be particularly
related to the preliminary design phase. Early sketches seek for concept development and
are not done to provide visual communication with others; therefore, they are more
abstract, unstructured, uncertain, and placing constraints, due to the limited knowledge on
the problem area and unset goals for the design (Tovey, 2012). Freehand sketches are dense
and ambiguous as they are used in a creative open-ended exploration of the design problem,
and this facilitates a variety in search, also preventing early fixations (Rodgers, Green and
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McGowan, 2000). Moving further into the design process, the design ideas will become
more concrete, structured and detailed, and various other types of drawings will be used to
represent them (Purcell and Gero, 1996).
The sketching process uses various modal shifts, including thinking, drawing and examining
(Cross, 2006). Sketching contributes to the production of design ideas based on two
phenomena: emergence and reinterpretation (Menezes and Lawson, 2006). Emergence is
about the sketchmaker generating new ideas based on new thoughts that appear from the
drawings. Reinterpretation is about the ability to transform, develop and generate new
ideas as sketching takes place.

1.2 Visual brainstorming
Brainstorming is a method that exercises creative thinking within groups, for the generation
of many goal-oriented ideas benefiting from the flow of discussions in an uninhibited
environment. Ideas generated in brainstorming sessions stimulate the generation of further
ideas; besides, as a benefit of brainstorming, ideas suggested earlier in the session are
improved upon (Cross, 1995), using various creativity techniques. Cross (1997) describes the
procedures of creative design as: combination (combining different features into a solution),
mutation (modification of the form/structure into a new solution), analogy (abstracting the
behavioural features of a solution and applying it for the generation of a new one), first
principles (identifying the actual requirements and processing these into solutions), and
emergence (recognising the emerging behaviour of a structure and building a solution on it).
These processes, particularly when restructuring of entities are required, are best supported
through sketching of ideas (Verstijnen, Van Leeuwen, Goldschmidt, Hamel, and Hennessey,
1998).
Pahl and Beitz (1996) already suggest sketching as a way of documenting ideas discussed in
brainstorming sessions. Likewise, visual variants of brainstorming have been suggested using
sketching as the main resource for idea generation, such as 6-3-5 by Rohrbach, and the
Gallery Method by Hellfritz (cited in Pahl and Beitz 1996); and Braindrawing and Rightbraining (Gause and Weinberg, 1989). As a visual brainstorming method, 6-3-5 is used for
rapid idea generation in groups within a short time (Wright, 1998). The participants are each
given a sheet with a chart containing cells to produce sketches in rounds, passing the sheet
to the neighbour on the right, every five minutes (Figure 1). “6” in the name stands for the
number of participants in the group, “3” stands for the number of sketches to be produced
in a round, and “5” stands for the minutes given to each round. At the end of the 30 minutes
(6x5) session, all the 18 (6x3) cells of each six sheet are completed, resulting in a total of 108
(18x6) sketch ideas.
The design task that the 6-3-5 method requires is a sequential generation of sketch ideas,
where, in a group of six, each participant makes a total of 18 sketches. Aspelund (2010)
explains that deciding on a number of sketches (e.g. twelve), producing them quickly and
returning to earlier ones for improving upon them is a way for keeping the ideas fresh, and
helps overcome the sketchmaker’s inadequacies in terms of visual representation skills. In
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such a pace, ideas can be generated best up to a point, where the peak of sketches would be
around three quarters, after which energy drops. This effort is likely to yield two or three
ideas that can be worked on. Besides, as Yilmaz and Seifert (2011) indicate, through
sketches, it will be possible to observe the design thinking process of designers in some
respects.

Figure 1 Left: Example of a blank 6-3-5 sheet. Right: Example of a filled 6-3-5 sheet.

2. The Methodology
Three idea generation sessions were conducted in three successive years, among five groups
of 25 graduate students using the 6-3-5 method (Figure 2). The same design brief was given
to all groups. The design process began with the distribution of the brief, project calendar
and strategies to be followed, and a short discussion on the problem area, after which the 63-5 method was carried out. Further research, creativity and evaluation methods were
conducted in the following two weeks of the course in order to complete the process with
design proposals. This paper is mainly concerned with the outcomes of the 6-3-5 visual
brainstorming sessions, which were numerous design ideas generated on 25 sheets using
freehand sketches.

2.1 The design brief
The design brief read as follows:
“ADJUSTABLE STORAGE UNIT AND ROOM DIVIDER
We will develop ideas for a product that combines a storage unit and a room divider to
be used in homes. You will determine the user group, use environment, purpose of
use, style, materials and production methods for the product. The requirements are:
The product should be adjustable to be used in different locations in a room.
The storage units (racks, shelves, cupboards, etc.) should be adjustable in terms of
height, position, number and combination.”

This topic was chosen for the design task, considering that such products are available for
use in homes, offices, and educational settings, and therefore that participants would be
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familiar enough with the combined functions of space dividing and storing in order to
generate initial design ideas. The adjustability of the storage units and of the divider, as well
as the variety of the storage types were given to allow creative problem solving. As the
participants did not carry out research beforehand and were not informed of the problem
area in terms of user needs, use environment, material choices and production methods,
they were left free in determining the context and style for this product.

Figure 2 Left: Group E during the 6-3-5 session. Right: Group E examining their 6-3-5 gallery.

2.2 The participants
Two groups attended the first session, one group attended the second session, and two
groups attended the third session (Table 1). The participants were graduate students
attending the course and the sessions were conducted on class days. Their ages ranged from
21 to 36, with an average of 22.7. Fourteen participants had an industrial design
background; four had a design background in other fields; six had an engineering
background, and one had a background in economics. All participants tried out the 6-3-5
method for the first time.

Session 3

Completed
no. of cells

Total no. of
cells

Cells per
sheet

Total no. of
participants

Male

Session 2

Female

Session 1

Non-design
background

Background
in a designrelated field

Table 1 Group compositions and number of cells.

Group A

2

2

4

0

4

12

48

43

Group B

3

2

4

1

5

15

75

69

Group C

4

1

3

2

5

15

75

75

Group D

4

1

3

2

5

15

75

74

Group E

5

1

2

4

6

18

108

108

TOTAL

18

7

16

9

25

381

369

Although the 6-3-5 method recommends six participants, this was not possible for each
session due to the number of students taking the course. Therefore, groups were formed
ensuring the generation of a minimum of twelve successive sketches (Aspelund, 2010) by
the participants in the group of four. Participants in groups of five generated 15 successive
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sketches, and those in the group of six generated 18 successive sketches for the design task.
Five participants did not complete all their cells; therefore the total number of cells filled
with sketches were 369. The outcomes were collected as photocopies and also saved in
digital format.

2.3 Analysis of the outcomes

Figure 3 Top: Complete gallery for Group A. Bottom: Individual strip for Participant A2.

Various studies in the literature on sketching for idea generation, individually or in groups,
were reviewed in terms of their visual analysis procedures. (Kavakli, Scrivener and Ball, 1998;
McGown, Green and Rodgers, 1998; Do, Gross, Neiman and Zimring, 2000; Rodgers, Green
and MacGown, 2000; Tovey, Porter and Newman, 2003; van der Lugt, 2003; van der Lugt,
2005; Menezes and Lawson, 2006; Yilmaz, Seifert and Gonzales, 2010; Yilmaz and Seifert,
2011, Bar-Eli, 2013; Leblebici-Başar and Altarriba, 2013; Eris, Martelaro and Badke-Schaub,
2014; Sun, Xiang, Chai, Wang, and Huang, 2014). Based on this review, both qualitative and
quantitative approaches were adopted for the visual analyses of the 369 sketches generated
in the sessions. Two copies of the original sheets were made. In one set, the sheets were
brought together in the order of rotation to follow the complete gallery of ideas generated
within a group, for a thematic content analysis. In the other set, the rows of cells produced
by each participant were cut and brought together in the order of the rounds, forming a
strip displaying the evolution of ideas in a sequence, and isolating the sketches for revealing
their sketching characteristics (Figure 3). The analyses were conducted by the author alone,
as the moderator of the sessions.

3. Visual thinking styles
The analyses revealed the various determinants of the individual visual thinking styles as
idea types, sketching patterns, sketching styles, annotation styles, and performances in
producing design solutions.
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3.1 Idea types
Participants sketched their ideas in three types; whole, partial and detail (Figure 4). These
were determined by the quantity of the sub-functions that the sketch ideas addressed.
Sketches of whole ideas showed the design solution in its entirety, and included all the subfunctions expected, namely a structure, features for storing and features for separating. A
total of 136 cells contained sketches of whole ideas. Sketches of partial ideas were those
that reflected only one sub-function, or two, of the design solution, which could be storing,
separating, or, a structure bringing these together. A total of 83 cells contained sketches of
partial ideas. Sketches of detail ideas were those that provided a detail design solution for
one of the sub-functions. These were grouped as details for structural elements or storage
units, moving mechanisms, material suggestions, ways for setting-up or converting features,
and sections. A total of 150 cells contained sketches of detail ideas.

Figure 4 Left: Whole sketch idea (Group D, Participant 1, Cell 9). Centre: Partial sketch idea (GC-P2C11). Right: Detail sketch idea (GC-P5-C3).

The participants used all types of sketches, (with one exception of a participant using only
two types), with variations in the tendencies. Eleven participants displayed sketches that
were detail-oriented. These participants either generated detail ideas then combined them,
or generated whole or partial ideas then solved details. Ten participants produced sketches
that were whole, followed by a close amount of partial sketches. Producing mostly whole
and partial sketch ideas displayed an effort in covering all the sub-functions of the overall
design solution. Four participants produced an equal amount of whole and detail sketches.
These participants produced whole ideas first, then moved onto exploring details chosen
from the sketch.

3.2 Sketching patterns
Tovey (2012) explains that designers use rapid sketches to transform images in a cyclic
manner, meaning that as each sketch is produced, new images are generated in the mind,
and explored with further sketches. The sketching patterns observed in the individual
sequences of idea generation were suggestive of this cycle.
A pattern observed was decomposing whole ideas. The five participants using this pattern
made a design suggestion, decomposed this into sub-functions, and then solved details.
They continued doing this in cycles. Another pattern was combining detail ideas. The
fourteen participants using this pattern generated details for the sub-functions then
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combined these into overall solutions. A third pattern was returning to whole ideas. The
three participants using this pattern sketched a number of ideas developed in equal level at
the beginning of the session, then explored them in turns. The fourth pattern was
continuous successive thinking. The two participants using this pattern explored one design
solution throughout the session, diversifying it by adding, removing, combining or changing
details in each cell. The final pattern was unrelated successive thinking. The participant
using this pattern generated a succession of equally developed design solutions, all
unrelated in terms of idea content.

3.3 Sketching styles
The sketching styles observed were diagrammatic, representational, symbolic, or doodling
(Figure 5). Diagrams are a type of drawing generally using geometric elements to represent
phenomena, spatial boundaries, behaviour, and components, as well as the design problem
in abstract terms, to organize cognitive activity (Do et al., 2000). Tovey et al. (2003) classify
diagrammatic drawings and representational drawings as undetailed drawings and relate
them to the concept development stage. Schenk (2014) explains doodling and scribbles as
adaptable and disposable speedy drawings, made to make abstract concepts tangible, and
stimulate ideas that follow.
Diagrammatic sketches identified in the analyses were those that geometrically represented
the structure of the features, explaining how the features would come together, change
position in relevance to each other and fit in a space. These sketches were generally an
initial study for an idea, some of them were 3D arrangements of components, and preceded
the more detailed sketches made in the following cells. Representational sketches were
those that figuratively described design solutions. These sketches were three-dimensional,
some were rendered, and some included spatial features of the background. Symbolic
sketches were those that were made in order to analogically illustrate how the idea could
work in principle, and not what the final design solution would look like. This type of
sketching was generally used by participants from a non-design background, in order to
illustrate what they thought could be a good solution to the design problem. A fourth type
identified in the analyses were doodling sketches, some made aimlessly, others repeating a
sketch made earlier, or a sketch made by a peer observed on the sheet. The features of the
sketches were difficult to identify. These sketches were mainly an attempt to fill in a cell, or
made with the expectation of coming up with an idea.
Various drawing elements (Ching and Juroszek, 2010; Bowkett, 2013) were used for the
sketches, depending upon the training and skills of the participants in visual representation.
These elements were contour lines and lines used in differing thicknesses in order to
emphasize; and hatches and crosshatches for reflecting surface properties, and conveying
light or shade. Monochrome rendering was particularly used for symbolic and
representational sketches to give three-dimensionality. Only one participant used an
additional colour to emphasize small features of the design solution. Use of colour was
neglected, probably due to short time and as the sketches were not made for
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communication. Some sketches included symbols indicating directions of movement and
rotation. Arrows were used to refer to cells of sketches made by other participants.
Numerical indicators were used to show stages of usage.

Figure 5 Top Left: Diagrammatic sketch (GB-P3-C8). Top Right: Representational sketch (GA-P1-C1).
Bottom Left: Symbolic sketch (GE-P1-C8). Bottom Right: Doodling sketch (GE-P4-C16).

3.4 Annotation styles
Designers tend to use textual descriptions to support their sketches, making it easier to
understand and inform the observer about the meaning, context and scale of the drawings
(McGown et al., 1998). All participants used occasional annotations in their sketches. The
annotation styles observed were multiple-word sentences, single-word annotations or
titles given to each cell or idea (Figure 6). Although not exclusive, participants with lesser
skills in visual representation showed a tendency in using excessive multiple-word sentences
for further explaining the ideas.

Figure 6 Top Left: Sketch with multiple-word sentences (GD-P4-C1). Top Right: Idea represented with
verbal descriptions only (GE-P2-C11). Bottom Left: Sketch with single-word annotations (GBP1-C2). Bottom Right: Sketch with title (GD-P1-C7).
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Annotations were used to describe the idea, explaining how, where and by whom it is used,
and what is being stored; give reasons for design decisions; give references to designers’
products and styles; refer to analogies (e.g. Lego, tangram, matryoshka doll); provide
additional information that could not be pictorially represented, e.g. material properties,
movements, extra features, and hidden details; and provide spatial references, such as the
view angle (top view, side view), and components of the space (wall, floor).

3.5 Performances in producing design solutions
The sketches were examined for the design solutions that they contained. A design solution
was considered to be an idea displaying characteristic and describable physical features
reflecting a conscious decision about how a feature should work, move, or look like. The
design solutions in the sketches were identified by individuating (Goel, 1995; cited in
McGown et al., 1998) each feature that suggested a new design contribution, and which
appeared for the first time in the sequence of sketches. It was seen that most sketches
contained multiple design solutions regardless of whether the ideas were whole, partial or
detail.

Session 1
Session 2
Session 3

Group A
Group B
Group C
Group D
Group E

16
17
21
20
20

32
35
28
45
41

97
122
119
152
179

4
5
5
5
6

AVERAGE no. of
design solutions
per participant

No. of
participants per
group

Total no. of
design solutions

Maximum no. of
design solutions

Minimum no. of
design solutions

Table 2 The number of design solutions generated per group.

24.25
24.4
23.8
30.4
29.83

Table 2 shows the minimum and maximum numbers of design solutions generated within
each group, and the averages. The variation in the numbers within groups were partially
related to participants’ design and representation skills. The lowest numbers of design
solutions in each group were all produced by participants from a non-design background.
These participants were not equipped with the strategic thinking skills in rapid idea
generation that designers gain during their education. A major factor was whether the
participant was able to find a starting point to generate ideas.

4. Idea generation strategies
The design brief remained insufficient in providing a problem space for the participants in
which they could explore the design problem and identify a starting point for idea
generation. Mentioning functional requirements in the brief led participants to mostly

804

Visual Thinking Styles and Idea Generation Strategies Employed in Visual Brainstorming Sessions

search for functional solutions and mechanism details. Therefore, it was seen that some
participants used certain strategies in determining a solution space in which to carry out
their design exploration. These were, using analogies, diversifying the design solutions,
determining the usage context, and working with themes.

4.1 Using analogies
Goldschmidt (1998; cited in Menezes and Lawson, 2006) indicates that designers commonly
look for precedents from domains other than the design situation and use analogical
reasoning as a strategy for interpreting possible design solutions. Analogies were a major
source for initiating idea generation, and were used for addressing additional sub-functions
identified for the design problem, such as configuring, attaching/detaching, opening and
closing storage units. Nineteen participants used one or more written analogies with an
accompanying sketch of an inspired design solution. Seven participants used illustrated
analogies, in order to refer symbolically to an already available design solution.

4.2 Diversifying the design solutions
Once being able to generate an initial idea, participants employed certain strategies in order
to diversify their design solutions. These were variating, deriving, combining, and modifying.
Variating design solutions was about offering solutions for the same sub-problem that differ
in working principle. Deriving design solutions was about offering solutions that have similar
principles but have evolved into different physical features reminiscent of the original idea.
Combining design solutions was about selecting solutions already offered in previous cells
and bringing them together. Modifying design solutions was an extension to these three
strategies; it was about changing and adapting the solutions according to their new
configurations.

4.3 Determining the usage context
Eight participants began the session indicating a user, use environment, or item to be stored
(Figure 7). Five of these participants were highly determined in their context and made
visual or verbal indications throughout almost all their cells. Twelve participants used such
indications half-way through or further along the session. Five participants did not indicate
any reference to a context throughout their sessions.

Figure 7 Left: Written indication of “children” as users (GE-P6-C7). Centre: Visual indication of items
to be stored (GB-P5-C9). Right: Visual indication of a use environment (GC-P1-C11).
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The users indicated in the sketches were children and young adults, including families,
teenagers, flat-sharing students and artists/craftspeople. Users were mostly indicated in
written and only two participants made drawings of users. The use environments were
indicated in written or pictorially as living rooms, house entrances, bathrooms, children’s
rooms, separation for living room and kitchen, separation for living room and working room,
and separation for living room and bedroom. Visual indications of use environment included
spatial features such as wall and ceiling, or items such as radiator and washing machine. The
items to be stored were indicated in written or pictorially as toys, accessories, bags, clothes,
laundry, books, newspapers, magazines, keys, photos, plants, rolled papers, arts&crafts
materials, tools, sports equipment, pillows, napkins, lights, glasses, TV, and bathroom
products.

4.4 Working with themes
Sun, Xiang, Chai, Wang and Huang (2014) describe ‘creative segment’ as the episode of
sketching in which an inspiration is found in the mind, expressed with a brief drawing, and
serves the sketch maker as visual feedback for exploring the idea further, until the
exploration of this particular idea ends. Yilmaz and Seifert (2011) use the term ‘units of
concepts’ to refer to episodes in which ideas are generated and explored in reference to the
design heuristics adopted by the designer.
In this study, the exploration episodes of ideas are referred to as ‘themes’. If a design idea
was explored in more than one cell, this was considered to be a theme. Continued
exploration of an idea indicated a particular focus of the participant, and the solution space
determined for design exploration.
Four types of themes were identified. Participants mostly worked on their own generated
themes. These were the individual approaches of participants in responding to the design
problem. Some participants used borrowed themes, those that were generated by other
participants in the group but used by a participant in that round, to work on, or combine into
own idea. In terms of their solution origins the themes were either familiar, or transferred.
Familiar themes were those exploring design solutions that are available in real life for this
type of furniture, including shelves, trunks, and furniture wheels. Transferred themes were
those that involved analogical reasoning, and explored solutions available in real life for
products other than furniture, including bellows, curtains, and mazes.
The design solutions explored by the participants grouped under the following theme topics:








Structural solutions;
Adjustability of units;
Configuration of units;
Accessibility of units;
Storage and display of items;
Spatial configurations of structure;
Visual effects;
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Additional features for extra functions;
Multifunctionality; and
Adaptation of structure and units.

It was observed that for some participants multiple themes were explored in equal effort
and amount, whereas for some participants, there were main themes, and miscellaneous
themes explored briefly. The number of themes explored for participants ranged from one
to eight.

5. The effects of group dynamics
In his study on the functions of sketching in group design sessions, van der Lugt (2005)
identifies the significance of thinking and storing sketches in supporting the creative process
in idea generation, where thinking sketches stimulate the individual’s re-interpretive cycle of
ideas as they are being generated, and storing sketches stimulate the use of ideas generated
earlier in the session and made accessible to the group. Although the design task did not
involve collaboration, sketching within a group setting for this task had its effects on the
performances of the participants. These were identified as, management of the idea
generation effort, reflections of the idea contents explored within groups, and reflections of
the representation styles of peers.

5.1 Management of the idea generation effort
Working as a group supported some participants in managing the effort made on idea
generation. This was seen as managing their time, distributing the design effort into three
cells for each round, and keeping up with the pace of the task for the further rounds.
Participants who had difficulties in rapid idea generation were able to observe after the first
round, the amount of effort their peers made in completing their first three cells (Figure 8).
Participants who gave minimum effort in the first round, generated more involved sketches
in the following rounds. Finally, participants who tried to convey too much information in
their initial cells in the first round, distributed the density of their sketches into three cells in
the following rounds.

Figure 8 Top: The cells in the first two rounds for GB-Participant 5. Bottom: The cells in the first two
rounds for GA-Participant 3.
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5.2 Reflections of the idea contents explored within groups
Working as a group had effects on the themes and contexts in which ideas were explored.
Although participants had their individual thematic contribution, groups also worked around
common themes.
In Group A, the general contexts explored were children’s rooms and adults’ homes. The
common themes were structural solutions, spatial configuration, adjustability, unit
configuration, accessibility, storage/display, and multifunctionality. In this group, no
common design solution was identified. This may be due to this session being carried out in
four rounds only, mainly giving time for participants to represent their immediate ideas.
In Group B, all participants made reference to context, exploring children’s rooms and
adults’ homes. The common themes were structural solutions, unit configuration,
accessibility, storage/display, visual effects, and additional features. Design solutions
converged, with similar variations for modular units, curtains with pockets, tension
structures, and accessibility of units from multiple sides (Figure 9).

Figure 9 Converging design solutions for hexagon storage units in Group B. Left: P3-C4. Centre: P2C9. Right: P4-C11.

In Group C, the general tendency was not to indicate any reference to context, and the
design solutions were more of a functional nature. The common themes were structural
solutions, adjustability, unit configuration, spatial configuration, visual effects, additional
features, multifunctionality and adaptation. While two participants carried out their process
independent of group influence, three participants were more responsive to each other’s
design solutions. Design solutions converged, with vertical rotating cylinders, hexagon units,
repetitive usage of units, fold-away features, and prismatic volumes into which units fit
(Figure 10).

Figure 10 Converging design solutions for volumes into which units fit in Group C. Left: P3-C4. Centre:
P4-C5. Right: P5-C7.
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In Group D, one participant did not indicate any context and one participant made reference
to a user in the final round; whereas three participants explored contexts throughout the
session. The contexts explored were children, adults and teenagers. There was an
abundance of structural solutions, besides solutions for spatial configuration and
adjustability. The converging design solutions included vertical rotating cylinders, horizontal
rolling cylinders, sliding and folding panels, tunnels and tents (Figure 11).

Figure 11 Converging design solutions for cylindrical storage units in Group D. Left: P3-C1. Centre: P1C10. Right: P4-C15.

In Group E, one participant made no reference to context, three participants gave
indications of context towards the end of the session, and only two participants gave regular
reference to the user they addressed, which were, artists/craftspeople and families. The
common themes explored were structural solutions, adjustability, spatial configuration, unit
configuration, accessibility, visual effects and adaptation. The converging design solutions
were configurations of hexagon or cylindrical units, units around poles, and bellows for
accessing units (Figure 12).

Figure 12 Converging design solutions for storage units around poles in Group E. Left: P4-C6. Centre:
P5-C11. Right: P6-C14.

5.3 Reflections of the representation styles of peers
The effects of working as a group was also seen in the idea types and representation styles
used by the participants. In Groups A and B, the general tendency was to work with a close
distribution of all three idea types (whole, partial, detail), with an inclination towards detail
ideas. In Groups C and D, the general tendency was to work on whole ideas in particular. In
Group E, the general tendency was to work on details in particular, with 64 out of 108 cells
dedicated to detail ideas.
The participants were able to observe from one another the level of detailing used and the
amount of information given in the sketches for explaining ideas. It was seen that there was
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an adjustment of the level of detailing and styles of the sketches as the sessions proceeded.
Particularly in groups C and E, the sketching style and quality approached for some
participants, making it difficult to differentiate which sketch strip belonged to which
participant. These groups were composed of participants with strong skills in visual
representation.
On the other hand, some participants aimed for differentiating themselves through their
sketching styles, with usage of symbols, rendering, shadowing, or changes in line quality.
One participant put his initials on all his cells, whereas one participant gave titles to all her
cells to indicate her objectives. There were some participants who did not use annotations in
the first few rounds. All participants used annotation in the final rounds. These examples
were seen as evidence of the effects of group dynamics on: using similar representation
styles and handling common ideas ‘like the others’; or, finding particular ideas and other
ways of visual representation in order to be ‘different than the others’.

6. Conclusion
Overall it was seen that, given such a design task, the effort of participants, particularly
those from a design education background, was goal-oriented. The majority of participants
were detail-oriented. The general tendency was to decompose the design problem, generate
ideas for sub-functions and then combine them. The rapid idea generation process of the
participants were not random but contextualised. They mostly problematized the design
brief by identifying features of the context to support their design exploration. Participants
were mostly able to work with multiple themes that is demonstrative of the designers’
ability in using parallel lines of thought (Lawson, 2000). In order to use time effectively,
although participants communicated immediate ideas, they were selective about the design
solutions and only further explored those they found worthy.
The participants handled the task displaying types of idea generation effort. Independent
idea generators were those who were goal-oriented. They did not have difficulties in
initiating the process, and were able to express and explore their immediate ideas
systematically, making little or no use of group influence, apart from keeping up with the
pace. Collaborative idea generators were those who were responsive to others’ ideas,
although not dependent on them. They occasionally used others’ solutions as a starting
point for idea generation, for continuing the exploration, or decomposing them to explore a
detail. Over-sensitive idea generators were those who were much concerned with what the
others in the group were doing, and how they were doing these. Most had difficulties in
beginning the process, and some had difficulties in using strategies that would support them
in diversifying their ideas. Finally, effective idea generators were those who used the
dynamics of the group setting in terms of both idea generation and communicating the
design solutions. Having strong skills in visual representation and being quick learners, they
were effective in transferring themes and using strategies for idea diversification.
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The findings of this study were used in the course for improving the conduct of the method
in the following years. Students were asked to define the problem context by identifying
users, use environments and purposes of use through group discussions, and the brief was
adapted accordingly. Additional briefs in different problem areas were developed for the
effective conduct of the method. A research phase and a structured brainstorming session
were added to the design process before the conduct of the method. The findings also
contributed to feedback given to students on their rapid idea generation performance.
Cutting off the individual rows from the 6-3-5 charts and bringing them together as a strip
displaying the sequence of sketches, is since being used as a complementary activity
following the conduct of 6-3-5. Students examine their design ideas as a group to identify
the features of their sketching, their approaches to the design problems and the origins of
their ideas, for an awareness of their individual visual thinking styles and idea generation
strategies for such tasks. They are also advised on how to improve the representational
qualities of rapid freehand sketches, and diversify design ideas.
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Abstract: This paper addresses the teaching of emerging technologies to design
students, using ‘printed electronics’ as an example as it recently became viable to
mass manufacture and is ready for use in designs. Printed electronics is introduced as
a disruptive technology, and approaches employed in knowledge transfer to
industrial/product designers is reviewed. An overview of the technology is provided;
the printing processes; material properties; a comparison with conventional
electronics; and product examples are identified. Two case studies illustrate
approaches for knowledge transfer to student designers. The assessment criteria and
design outcomes from the case study projects are reviewed and future/new
approaches proposed. The paper concludes that there is a need to develop a
thorough knowledge transfer strategy for printed electronics to designers, informed
by case studies and extending beyond simply showing examples of existing
technology. This is necessary for future proofing both in technological advances and
designing for the future.
Keywords: printed electronics; product design; design education; communication
approaches

1. Introduction
New technologies often bring a range of opportunities within design, however, the
communication of these technologies brings its own challenges. In this paper, the relatively
new technology of printed electronics will be introduced within the context of product
design and methodologies adopted by others who have previously presented printed
electronics technology to designers will be reviewed. Printed electronics is a disruptive
technology of particular interest, as electronics technology is all pervasive throughout
product design in 2016 and the extent to which designers need to understand such
technology has been reported in Design Education research and in Industry (Bingham, G., et
This work is licensed under a Creative Commons Attribution-Non Commercial 4.0
International License.

Nicola York, Darren Southee and Mark Evans

al., 2015). Within printed electronics, the following areas will be presented and discussed:
the printing processes used, materials and properties, comparisons to conventional
electronics, and product examples. Some of the earliest printed electronics papers were
published in the 1990s (Gilleo, 1990. pp. 229-234); however, it is considered a ‘new’
technology as it has recently emerged in a range of applications and is at a point now where
the ink formulations are reproducible and therefore commercial. This allows companies and
the general public to purchase electronic inks and print with them, yet the results from this
exposure has been limited in the types of applications from companies and small home
based projects. Two previous case studies will be presented and compared in their
approaches to presenting this technology to student designers. This comparison and
evaluation of the case study projects is crucial in determining the outputs/successes of
previous approaches, to then move forward and determine new approaches. The concepts
of future/new approaches in presenting printed electronics technology to student designers,
aiming to inspire and inform, will be discussed.

2. Printed Electronics
“Printed electronics defines the printing of circuits which include various components, e.g.
transistors, diodes, antennas, etc., with conductive ink on the surface of paper, cardboard or
plastic, etc. Usually, the ink and surfaces to be printed can largely vary to provide tailored
functions” (Coatanéa, et al. 2009, pp. 63-102).

2.1 Printing Processes used for Printed Electronics
There are five different types of printing techniques or processes used for printed
electronics, these are: flexographic (like a rubber stamp, with a raised image area), inkjet
(where ink droplets are produced from a distance – it doesn’t come into contact with the
substrate), lithographic (with hydrophobic image areas and hydrophilic non image areas),
gravure (an engraved image plate), and screen (which works like a stencil).
To produce printed electronics for industry scale production, in volume, two different
processes are used, ‘offset/blanket cylinder’ for roll-to-roll production for Lithography,
Gravure, and Flexography; and a mesh ‘rotary cylinder’ for Screen. An impression cylinder is
used in both cases which pushes the substrate against the printing plate.
Inkjet does not require any other processes for industry scale production as it works in an
entirely different way, by dropping ink droplets onto a substrate, with no plate coming into
contact with the substrate. The processes also offer different image resolutions and
throughput due to the nature of each process, and the materials that can be used for each
process.
For designing and printing electronics, the resolution of each process (Figure 1) is also
essential knowledge for choosing which process is best for the job. As discussed by the
Organic Electronics Association, also known as the OE-A (OE-A, 2013), the resolution for
each of these processes used for printed electronics can differ greatly. The type of product
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and usual design manufacture choices or scale, such as if it is a one-off, mass or batch
production, will also help in decision making when designers consider these options.

Figure 1 - Resolution and throughput for a variety of processes (OE-A, 2013)

3. Comparing Printed Electronics to Conventional Electronics
Looking at a variety of economic and technological factors, discussed also by Gamota
(Gamota, 2004, pp.525-529) comparing silicon electronics against printed electronics, and
the reasons for choosing printed electronics can be compared and rationalised when
choosing types of production and electronics (Table 1).
Table 1 Characteristics of printed electronics versus silicon electronics, and reasons for printed
electronics.

Economic Differentiation

Technological Differentiation

Silicon Technology

Printed Electronics

High cost per unit
area

Low-cost per unit area

High capital in
dedicated plant

Low capital flexible plant

Large batch sizes

Manufacture on demand

Small area products

Large area products

Rigid substrates

Flexible substrates

Fragile

Robust

Fast carrier
transport

Slower carrier transport

Reasons for choosing printed electronics:
Functionality: Flexible
Size: Super large displays (posters)
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Substrate: Paper film or fabric based devices
Cost: Direct integration into other products
Weight: Electronic paper

More advantages for choosing printed electronics are for volume production (low cost and
fast), different applications (forms, size, flexible, function) and to save on
materials/environmental, minimising metal waste, compared to PCBs (Printed Circuit
Boards). However, even when in favour of a particular product being produced by printed
electronics over silicon technology, there are still a few typical blockers which may hinder its
development, these are: inelastic markets (nobody willing to buy/demand is zero until price
has decreased drastically in price e.g. RFID tags), competition from existing technology
(comparisons to a silicon version) and also market infrastructure (within the creation of an
infrastructure, requirements needed for standardisation) (Gamota, 2004, pp.525-529).

4. Printed Electronics Product Examples
In this section a wide variety of printed electronics product examples are examined, being
selected as they demonstrate the technology’s diversity and some of the unique applications
this technology has been applied in and potential areas of inspiration. Within this section, six
different categories are covered: ‘Materials’ to provide an overview of which materials are
used for different components or applications; ‘Populating Printed Electronics with
Conventional Electronic Components’ to show how conventional electronic components can
be used with printed electronics with advantages of both technologies and how they can be
easily removed for recycling/reusing; ‘Dissolvable’ to demonstrate advances in research for
entire printed electronic circuits to be dissolved in water for potential medical applications;
‘Encapsulating and Wearable’ to show how this technology can become wearable and
washable through encapsulation; ‘Skin Mounted – Human/Machine Interface’ to show how
thin and flexible this technology can be and how it can be attached to the skins surface for
use in medical monitoring applications or as a games controller by sensing vocal muscle
contractions; and ‘Conformable’ showing the application a network of sensors inside a
skullcap and how this can be used to monitor and display the severity of a blow to the head
in real time for safety during sports and fitness activities.
Printed electronics are based on a combination of cost effective and large area production
processes, along with new materials, organic and printed electronics open up new areas of
application (Cantatore, 2013, p.2). Key advantages of organic electronics are being
lightweight, environmentally sustainable, flexible and thin. They can be produced through
low cost reel-to-reel processes, allowing the production of a wide range of electrical
components.
Organic and printed electronics is also seen as a ‘platform technology’ as it often based on
both inorganic printable materials and also organic semi-conducting and conducting
materials; opening up new possibilities for products and applications (Cantatore, 2013, p.3).
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4.1 Materials
Looking at producing organic electronics using new, large scale processes (printed
electronics), semi-conducting and electronically conductive materials various applications
look promising such as low cost RFID (radio-frequency identification), intelligent packaging,
flexible solar cells, transponders, disposal diagnostic games or devices, rollable displays and
printed batteries along with many more (Cantatore, 2013, p.2).
Organic materials are used in printed electronics for both conductors and semiconductors,
for conductors, materials such as PEDOT:PSS, (PEDOT, Baytron P from Bayer AG, doped with
polystyrene sulfonic acid PSS) which is a water-based conducting polymer,
polyethylenedioxythiophene, (Gamota, 2004, p.25) are used for electrodes, they can be
highly transparent. Progresses of PEDOT:PSS conductivity means it is becoming a realistic
replacement for Indium tin Oxide (ITO) in some applications (Cantatore, 2013, pp.13-16).
Organic semiconductors materials used are ones such as poly-3-hexyl-thiophene (P3HT) and
molecular semiconductor pentacene; these are both p-type materials (Cantatore, 2013,
pp.13-16).
Inorganic materials are used purely for conductors such as silver and other metals, as ultrathin films or filled pastes, are useful if a higher conductivity is needed (Cantatore, 2013,
pp.13-16).

4.2 Populating Printed Electronics with Conventional Electronic Components
Populating a printed electrical interconnect circuit with conventional, silicon components
can help the current printed electronics keep up to date and competitive against other
products until the technology for printed components catches up. It usually consists of
conventional electronic components being attached (using conductive glue or paste – like
solder) onto a printed electronics circuit board, and can often offer the functionality needed
for a product.
In the UK’s National Physical Laboratory (NPL) researchers in the ‘ReUSE project’ (Treacy,
2012) have developed a circuit board that can be disassembled using hot water. The circuit is
created from a combination of a printed electronic circuit (2D) and more conventional
electrical components (3D). When submerged in hot water (Figure 2), after a few minutes
the circuit can be removed, and the components can be gently removed off of the circuit,
allowing for 90% recyclable printed circuit assembly (Figure 3).
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Figure 2 - Submerged circuit board in hot water (Treacy, 2012)

Figure 3 - Removing components (Treacy, 2012)

Products such as ‘Printoo’ demonstrate how printed electronics can impact on prototyping,
not just the final product, the aim to be modular and mouldable and in turn highly flexible,
making this technology available to the public (Figure 4).

Figure 4 - Printoo circuit module(Flaherty, 2014)

An example Printoo often gives for this technology is to be used in a 3D printed watercraft
‘mini ziphius’ (Figure 5), which can be controlled via Bluetooth (Newsloop Tech & Gadgets,
2014).
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Ynvisible were successful in funding their Printoo Kickstarter campaign, gaining four times
the amount they pledged for (Ynvisible, 2014).

Figure 5 - Printoo 3D printed watercraft ‘mini ziphius’, controlled via Bluetooth (Ynvisible, 2014)
screenshot captured from their video for Kickstarter campaign

As it has a modular platform, along with the ability to create apps, to control and connect to
Printoo, it opens up potential for educational applications, allowing users to build and
control electronics quickly (Lomas, 2014).

4.3 Dissolvable
The work of Hwang et al. (Hwang, et al. 2012. pp. 1640-1644) shows future possibilities in
the aim to achieve “systems that physically disappear at prescribed times and at controlled
rates” (Hwang, et al. 2012. p. 1640), this is with the creation of a printed electronics circuit
that can dissolve in deionized (DI) water or other fluids via chemical reaction (Figure 6).

Figure 6 - Demonstration platform (A), Exploded view of materials (B), Time sequence of it dissolving
in deionized (DI) water (C).(Hwang, et al. 2012. p. 1640)
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Printed onto a silk substrate, this demonstrates how in minutes, a circuit can dissolve,
examples given are medical applications, and also “portable consumer devices that
decompose to minimize the costs and health risks associated with recycling and the
management of hazardous waste streams” (Hwang, et al. 2012. p. 1640), if applied in a
product, the chosen lifetime before it dissolves could range from days to years. Hwang’s et
al. results managed to connect “a key electrical property to models of reactive diffusion,
thereby suggesting the capacity to use such analytics in conjunction with established circuit
simulators as a comprehensive design approach” (Hwang, et al. 2012. p. 1642). This
achievement means that the time scale of the circuit dissolving will be accurate, industrial
designers designing products may not be directly involved in this process, but this accuracy
and advance in this technology could open up the possibilities for a variety of new
applications and products to be designed.

4.4 Encapsulating and Wearable
Materials such as DuPont’s encapsulating overprints (DuPont, 2015) enables printed
electronics to become wearable, for smart clothing and other wearable electronics, with
stretchable, fully functioning materials (Figure 7). DuPont claims their inks can withstand up
to 100 wash cycles when incorporated into clothing. DuPont suggests these materials for
smart clothing, as within this application they state that it makes it “easier to design,
manufacture, wash and wear…these materials can be used in common manufacturing
processes to manufacture smart clothing without significant investment” (DuPont, 2015).

Figure 7 - DuPont’s wearable electronics (DuPont, 2015)
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4.5 Skin Mounted – Human/Machine Interface
The Rogers Research Group (Rogers Research Group., 2015), part of Illinois University,
published their work on ‘epidermal electronics’ in 2011 (Kim, et al. 2011. pp. 838-843). Kim’s
et al. work turned printed electronics into ‘skin-like’ membranes that conform to the skins
surface, holding the same mechanical invisibility to the user as a temporary transfer tattoo
(Figure 8). It is referred to as a ‘epidermal electronic system’ or ‘EES’ and it was intended for
health monitoring applications by measuring brain, heart and skeletal muscles’ electrical
activity. The narrow interconnect lines for effective designs were formed using ‘filamentary
serpentine’ or ‘FS’ shapes for better conformal contact onto the skin.

Figure 8 - Epidermal Electronics (Kim, et al. 2011. pp. 839)

Adhesion is needed to attach the EES to the skins surface, a suggested application for
commercialisation was for health monitoring, as it proved successful in the research, would
be an alternative substrate to temporary transfer tattoos, rather than the currently used
PVA or polyester. There were no signs of irritation to the skin or degradation of the device
when worn for up to 24 hours on the neck, arm, forehead, chin, and cheek (Kim, et al. 2011.
pp. 842). It can be used to monitor muscle contraction, it was used on the throat,
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noninvasively, whilst a person was talking, recording the “vocalization of four words (“up,”
“down,” “left,” and “right”) repeated 10 times each…another set of words (“go,” “stop,” and
“great”)” (Kim, et al. 2011. pp. 843). These words each gave distinct patterns in signals and
were used in the recognition of vocabulary of words, these were then used to enable the
“control of a computer strategy game” (Kim, et al. 2011. pp. 843) using the EES as the focus
for a human/machine interface (Figure 9). The issues with the EES device were for long-term
use; future improvements of the device would need to “accommodate the continuous efflux
of dead cells from the surface of the skin and the process of transpiration” (Kim, et al. 2011.
pp. 843).

Figure 9 - EES computer game controller, human/machine interface (Kim, et al. 2011. pp. 842)

4.6 Conformable
The research related to epidermal electronic systems (EES) were also transferred from lab
research and experiments to fully functioning, commercially available products through the
Rogers research group’s spin out company called MC10 (MC10 Inc., 2015). Professor John
Rogers of the University of Illinois founded MC10 in 2008 to take the “stretchable electronics
platform out of the lab and into commercial product development” (MC10 Inc., 2015). In
their consumer products under sports they have developed a product with Reebok called
‘Checklight’ is a head impact indicator to show the severity of a blow to the head, it consists
of a skullcap with a network of sensors on the inside that can be worn on its own or under a
helmet during sports and fitness activities. Checklight (Reebok International, 2013)
continuously measures the impacts to the head and displays a light indicator to show how
many hits and how severe the impacts are in real time with a traffic light system visual cue;
green shows the product is on and functioning, orange shows a moderate impact, and red
shows a severe impact to the head. It is designed as a safety focused, teaching tool to be
used by athletes, coaches, athletic trainers and parents. It also won the 2014 best of
innovations award (Figure 14) from the International CES innovations design and
engineering awards (MC10 Inc., 2014).
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Figure 10 - Reebok Checklight (MC10 Inc., 2014)

To conclude, these product examples of printed electronics highlight some of the existing,
and future potential of this technology. Whilst some of these are still under development in
labs, others have become commercially available and are already beginning to change how
we design, and how products are designed with electronics, whilst optimising printed
electronic technology’s benefits that differ from that of conventional electronics. Product
examples such as these are very important to acknowledge as they could provide us with
future insights into the potential of this technology and could also spark new ideas and
inspiration for future designs.

5. Case studies – Printed Electronics Previously Presented to
Designers
Two case studies have been selected as they are the only published examples for this type of
project: to present printed electronics technology to student designers. They offer different
perspectives on the technology, and how others have previously presented it to designers
using a driving brief, resulting in technology driven design. This will help to provide and
understanding of how others have been successful in communicating the technology, and
identify methods to successfully communicate the technology in this research.
Robson quotes Hamkin’s (work in 2000) definition of secondary data analysis as being “any
re-analysis of data collected by another researcher or organisation” (Robson, 2011, p.358).
Whilst all existing literature is secondary data, Robson highlights its benefits in the ability to
“capitalize on the efforts of others in collecting the data…allowing you to concentrate on
analysis and interpretation” (Robson, 2011, p. 359) which is particularly useful with these
two existing case studies/reports specifically on presenting printed electronics technology to
designers. Analysing these are very important as observations can contribute towards
decisions on how to successfully communicate this technology to designers. Robson
provides examples of how others’ work could be analysed and interpreted (Figure 11):
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Figure 11 - Analysis and interpretation of others’ work (Robson, 2011, p.359)

Yin describes the importance of case study research, and discusses it simply as being “like
other methods, it is a way of investigating an empirical topic by following a set of desired
procedures” (Yin, 2014, p.23). Yin over the years (from 1981 to 2014) developed a ‘twofold
definition of case study’ (Figure 12) as a research method (Yin, 2014, pp. 15-17):

Figure 12 - Twofold definition of case study (Yin, 2014, pp. 15-17)

This case study research will be used and provide part of a larger evaluation, as described by
Yin, this would include “one or more case studies” (Yin, 2014, p.220). The case studies offer
an explanation of the relationship between an initiative and its outcomes, “indicating how
the initiative actually worked (or not) to produce the relevant outcomes” (Yin, 2014, p.221).
Yin provides an example of case studies being used as part of a larger evaluation covering an
‘innovative curriculum involving many classrooms’ using case studies to “examine the
specific teaching and learning processes in this smaller number of classrooms. In this
manner, the case studies could shed important light on the way that the innovative
curriculum had worked (or not)” (Yin, 2014, p.221).
Studying these two case studies should help to shed light on the way that the knowledge
transfer of printed electronics to designers, in these two cases, had worked (or not). The
aims of both projects were to produce new designs for commercialisation.
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5.1 Case Study 1 – ‘Enhancing Creativity and Innovation in Packaging Design
with Printed Electronics’ (2014)
This project was published online on the 24th September 2014, and was last updated on the
13th October 2014. ‘Enhancing Creativity and Innovation in Packaging Design with Printed
Electronics’ was conducted by Crown Packaging, technology experts from CPI, and Brunel
University London. 36 postgraduate design, innovation and branding students participated
from Brunel University London (CPI, 2014).
A statement in publication on the thoughts about this technology and product designers
was:
“The integration of electronics with flexible form factors increases the freedom for
product designers and will lead to the creation of a number of future interactive
packaging applications that include lighting, sound, sensing and near field
communication in their make- up” (CPI, 2014).

A later publication, on the 21st May 2015 (Packaging Europe, 2015), reporting on the same
project provided a much more detailed description of what the project entailed. In the
publication was a statement that read “it is predicted that the demand for active and
intelligent package will reach $3.5 billion by 2017” (Packaging Europe, 2015).
The total duration of the project seemed to have been approximately 5 months long
(Packaging Europe, 2015) according to the stated structure of the project illustrated below
(Figure 15):

Figure 13 - Structure of the Project – Case Study 1

5.2 Case Study 2 – ‘Demonstrating the Power of Large-Area Electronics’ (2015)
The project was published online on 2nd July 2015 (Large-Area Electronics, 2015), this
project titled ‘Demonstrating the Power of Large-Area Electronics’ was conducted by the
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EPSRC Centre for Innovative Manufacturing in Large-Area Electronics (LAE). Technology
examples were provided by six industrial partners (Cambridge Display Technology, CIT,
FlexEnable, M-SOLV, PragmatIC Printing, Printed Electronics), and also working with the
Centre for Process Innovation, part of the High Value Manufacturing Catapult.
48 second-year BA (Hons) Product Design students participated in the competition from
Central Saint Martins – University of the Arts London.
The total duration of the project was 3 months long; concepts were presented to the EPSRC
Centre and the participating industrial partners at the end of March 2015.

5.3 Criteria Comparison of Both Case Studies
A clear comparison of the criteria of both case studies (Table 2) is important for a more
thorough analysis of what was asked of the students and what they were going to be judged
on. The table below compares in both of the case studies: ‘the brief’ set for the students,
‘what the students needed to consider’, and the ‘judging criteria’ that would be used on
their final designs.
Table 2 Criteria Comparison of Both Case Studies.
Case Study 1
(Packaging Design
focus)

Case Study 2
(Large-Area Electronics
focus)

Brief for Students

To work in crossfunctional teams to
look at how printed
electronics could be
incorporated into
metal packaging to
enhance user’s
experience.

To incorporate numerous
function LAE elements in
their design ideas, to bring
them together in attractive
and compelling ways to
illustrate functional
capability and new modes
of use.

What students needed to
consider

Consumer point of
view:
•Design
•Functionality

LAE elements:
•Sensors
•Displays
•Energy harvesting
•Energy storage
•Lighting

Commercial aspects:
•Cost of manufacture
•Potential new
revenue streams
Judging Criteria/Scorecards

Originality of their
ideas

Design innovation

The strength of the
proposal based on
market needs

How well the LAE elements
were presented

The suitability of the
designs for actual
manufacture

Commercial
potential/application
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The financial benefits
of the design
Overall quality of the
team’s presentation

5.4 The Winning Designs and Finalists of Both Case Studies
Case Study 1:
The winning design was a Smart Sunscreen (Figure 15), which is a sunscreen aerosol can that
identifies skin-type, sun levels, and calculates the maximum ‘safe’ time for the user to be in
the sun (CPI, 2014). In this case study, there were no published information on any finalists.

Figure 14 – Smart Sunscreen (CPI, 2014)

Case Study 2:
The winning design was ‘The Waiting Ticket’ by Hanako Zhang (Figure 16), a flexible
wristband incorporating a display and communications to keep a customer informed of the
timing of an appointment (Large-Area Electronics, 2015).

Figure 15 – The Waiting Ticket (Large-Area Electronics, 2015)

The three finalists of the project (Large-Area Electronics, 2015) were:
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‘The Interactive Book’ by Kai Lawrence, communicates information through different graphic
examples of printed electronics, each of which forms a page of a book, with the technology
embedded into the pages, with haptic interaction on each page to allow the user to learn
through doing (Figure 17).
‘Smart Step’ by Qian Han, are smart insoles with built in pressure sensors and gyroscope
system, which connects to an app on a phone via Bluetooth. This allows a user to track
movement for sports, dance, or game applications (Figure 18).
‘Nerve’ by Tracy Hernandez, is a portable electronic massager using transcutaneous
electrical nerve stimulation (TENS) to provide pain relief through a flexible pad that can
mould to the body (Figure 19).

Figure 16 – The Interactive Book (Large-Area Electronics, 2015)

Figure 17 – Smart Step (Large-Area Electronics, 2015)
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Figure 18 – Nerve (Large-Area Electronics, 2015)

5.5 Student Designers’ Experience of the Projects
In both of the case study projects, the designers felt that they had learnt a lot about this new
technology and also more confident as a designer because of it; however, in both of these
projects, the designers relied heavily on the advice of the printed electronics experts.
Case Study 1:
In this project’s publications, there were no direct interviews or opinions from the designers,
however others expressed their opinions on how the project had been a positive experience
for the designers.
Stephen Green, the Programme Director at Brunel University London said “This project has
been a great example of the value of Industry-University collaborations: Our students have
gained invaluable first-hand experience of designing with emerging technologies. Through
Brunel, Crown and CPI have access to a powerful resource for exploring new ideas and
bringing these ideas to life to inspire further product and system development” (CPI, 2014).
Dr Cormac Neeson, the Director of External Partnerships at Crown Technology said “Crown
was able to tap into the creativity and enthusiasm of the students, while also helping in their
development and understanding of printed electronics and packaging manufacture and
product design. We had some really great ideas, some of which we are looking to develop
further” (CPI, 2014).
Dr Alan McClelland, the Commercial Manager at CPI said that this collaboration
“demonstrates the importance of creative thinking and design in identifying where printed
electronics can provide real added value for future packaging concepts” (CPI, 2014). “The
quality of the students’ ideas was excellent, it is common for students to focus solely on light
or displays on packaging, but we were looking for design innovation to show us applications
where printed electronics could provide sustainable benefits. This was something addressed
in the concepts as well” (Packaging Europe, 2015).
One of the statements published “Participants found that the challenge offered them real
consumer and industrial experience and combined both practical applications and
theoretical learnings” (Packaging Europe, 2015)
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In this project, the designers were under close guidance of their mentors and a company for
the first three months to develop concepts. To follow were a series of presentations to
evaluate the designs, followed by feedback, and the changes/alterations to be made to their
designs.
This allowed for the project leaders to strongly influence the designs produce, which may
have made the designers feel very constricted with their creativity towards the designs.
Case Study 2:
Hanako Zhang, winner of the competition, felt excited to work with the new technologies
“When we were all briefed on this project and took the technology in our hands, I remember
we were all amazed not only in its functionality, but also in its lightness and beauty. So it was
exciting to think about how this technology can tie together with design to create a new kind
of aesthetic” (Large-Area Electronics, 2015). Hanako added that the technology “has endless
possibilities to change people’s lives by simplifying things: what used to take more space or
more time could be minimised drastically – and working with something like that made it a
valuable learning experience” (Large-Area Electronics, 2015).
A finalist in the competition, Qian Han reflected “this project opened a new door for
me…the [EPSRC Centre staff and industry partners] were very supportive. They helped me to
understand how the technology works and what are the available and better [material]
choices that I can use for my design. So now I am feeling more confident as a product
designer” (Large-Area Electronics, 2015).
In this project, experts advised designers on which materials are “better” materials to use
for their designs – this implies that designers may have been influenced/guided in what
materials to use. This should really have been for to the designer to decide.
Designers need to be informed well enough about the technology so they shouldn’t have to
ask or feel that they need to ask, or need reassuring about their designs when implementing
this technology.
Whilst working closely with printed electronics experts appeared to produce the desired
outcome from a commercial point of view for the two case study projects, a sufficient
knowledge transfer of printed electronics to designers is needed. In future projects,
particularly in the early stages of design, a printed electronics expert may not be available
for providing such close guidance for designers.
A designer will need to be equipped with a basic knowledge of the technology to fully
optimise the capabilities of the technology and enhance the design of the product itself in
form and function.
After studying these two projects, it is now known that without a sufficient knowledge
transfer of printed electronics technology to designers, they will rely too heavily on the
expert’s advice, which may have a detrimental effect on the design process.
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Discussions about successful approaches for presenting printed electronics technology to
designers will be identified through interviews with experts who have experience in
successfully presenting this technology to designers. The interview outcomes aim towards
defining new approaches for presenting the technology to designers to ensure sufficient
knowledge transfer.

5.6 Stated ‘Future Work’ from Case Studies
Both projects had a strong emphasis on commercialisation and innovation of the designs.
Beyond the projects, the next steps were to create prototype demonstrators and also the
commercialisation of the designs.
Case Study 1 Future work:
“Future work between CPI, Crown Packaging & Brunel University London will focus on the
scale up and development of these and other ideas, accelerating the concepts to prototypes
and turning them into real products” (CPI, 2014).
Alan McClelland, the Commercial Manager at CPI said “some of this exciting technology is
now viable and can be demonstrated in working prototypes, however, the next challenge is
developing the manufacturing processes to make these products at high volumes” (CPI,
2014).
Crown are looking to commercialise a number of the designs, putting them on store shelves
in the future, also including (Packaging Europe, 2015):






Keep stock of beauty products
Interactive sports packaging
Tracking health
Convenient infant formula
The little drummer

Case Study 2 Future work:
“The EPSRC Centre plans to work with the technology providers and a product design
company to make a prototype demonstrator before producing a small number of
demonstrators systems. If your organisation is interested in owning a demonstrator, please
contact the EPSRC Centre” (Large-Area Electronics, 2015).

6. Conclusion
The examples of printed electronics indicate the state of the art with regards to capability
and the case studies demonstrate how the technology can be introduced to and applied by
designers. In the two case studies, printed electronics experts worked closely with designers
to produce desirable new products/applications for commercialisation. The case studies
identify that both the printed electronics experts’ advice along with presenting already
producible printed electronic elements/examples provides the basis for communicating
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printed electronics technology to designers. However, this requires considerable time from a
printed electronics expert(s) but provides designers with a limited view of the technology.
Whilst knowledge of which parts of the technology can currently be produced is a valuable
insight for designing in the present, it does not provide a long-term perspective of the
technology. To create designs for the future, designers need to be aware of the state of the
art for the technology and be provided with information on areas of the technology which
are still in research and development. The latter is necessary so that when these areas have
been developed and are ready for production, designers will be in a position to implement
and incorporate the technology into their designs.
It is also evident from these projects that a hands-on experiential approach is beneficial in
increasing understanding of this technology to enhance design, as it demonstrated its
‘functionality’, ‘lightness’, and ‘beauty’ which inspired the creation of ‘a new kind of
aesthetic’ in design (Large-Area Electronics, 2015).
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Abstract: This research investigates the extensive explored field of personal values:
what do they mean for junior designers, are they exchangeable with other persons,
and what will be exchanged? The paper contains an explorative grounded theory
methodology on the exchange of personal values between stakeholders and junior
designers during projects. Five interviews with junior designers gave insight in
collaboration and interaction with stakeholders, and value exchanges by the junior
designer within a project. The authors present two conceptual models: one for
personal stakeholder mapping, and one for exchanging personal values. The first
model enables junior designers to position stakeholders relatively to their personal
capabilities and professional capabilities. The second model shows the valueexchange between the junior designer and his client, his employer and his personal
contacts. Both models may help to add perception to personal values and an insight
in the exchangeable values between stakeholders.
Keywords: Exchanging values; personal values; collaborative stakeholders; junior designers;
value models

1. Introduction
In university projects, design students have been mainly collaborating with other design
students who bring in similar knowledge, expertise, and perspectives. This is different from
practice, where multi-disciplinary collaboration is a success factor widely adopted (Petri,
2010). During first employment, or internship, junior designers will have to learn to cope
with multidisciplinary perspectives while staying true to their own personal values (Van
This work is licensed under a Creative Commons Attribution-Non Commercial 4.0
International License.
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Onselen, 2014). We define values as ‘principles, standards, and qualities that guide actions’
(Le Dantec et al., 2009), and relate to ‘basic human values’ such as benevolence, power, and
security (Schwartz, 2001). Expressing values in conversations is difficult and they are
embedded in our behaviour. Values can be intrinsic or extrinsic (Schwartz, 2001). Junior
designers are unaware of potential effects from their contributed value in design projects
(Stompff, 2012). In this paper we explore the field of Industrial Design Engineering, in which
designers are often working in new product development (NPD), product design or productservice systems.
Designers are a distinct group of professionals (Banks, Gill & Taylor, 2013). Designers need to
consider a wide range of human values in their work (Snelders, 2015) such as beauty,
newness, goodness, cleanliness, and justice. Additionally, designers are being motivated by
these fundamental human values (Brouillette, 2013). Designers’ influence is generally
indirect, as multiple business functions collaborate in innovation projects. Designers depend
on other company departments such as manufacturing or financing to achieve business
goals (Snelders, 2012). Therefore, stakeholders might struggle due to differing perspectives
(fig 1). Hiding your personal values from team members might not be the best solution.
Understanding the exchange of values might benefit collaboration between stakeholders.
This research investigates the question: ‘What values played a role in the collaboration and
how these values interact between junior designers and stakeholders involved?’
The paper firstly reviews literature on values, boundary objects, and team-collaboration,
followed by an explorative study of junior designers in practice.

Figure 1 - Visual of different value-perspectives in projects between stakeholders and the junior
designer.
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2. Literature Review
2.1

Values

Researchers investigated the role of personal values in design (Trimingham, 2008; Le Dantec,
2009) and explained differing value perspectives of stakeholders (Den Ouden, 2011; Rygh,
2015). Design researcher Trimingham (2008) describes internal design values shaped by
individual’s beliefs, and external design values shaped by societal beliefs. Her taxonomy
increases professional designers’ awareness on personal values when making decisions in a
design process.
While Trimingham (2008) describes the designer within the design process, another design
researcher Den Ouden (2011) focuses on value levels surrounding the user. Den Ouden’s
literature review resulted in a value framework with four value perspectives contributing to
meaningful innovation, namely the economic, psychological, sociological, and ecological
perspective. Designers can apply the framework in open innovation where they collaborate
with stakeholders. Personal values are not embedded in the value framework.
Personal values are closely related to the norms of individual members in the team and
affect overall team behaviour (De Vries, Manfred, Balazs, 1997). Sociologist Schwartz (2005)
did extensive research on values and found evidence for his theoretical framework in over
60 countries among which a 35.000 sample survey in Europe. Schwartz mapped 10 basic
human values and 57 motivational values in a model.

Figure 2 - Value surveymap of Schwartz (2006), Redrawn by Minute Works
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This model (see figure 2) positions related values with underlying motivations adjacent and
non-related values opposite from one other. Schwartz discovered that people tend to
balance multiple values by focusing either way on motivations that enhance related values,
called the ‘bleed-over effect’, or suppress low-related values, called the ‘see-saw effect’.
Values listed by Schwartz are used to find relations in common beliefs within population
groups rather than individuals. Schwartz based his values and motivations on the explorative
research by Rokeach (1968), which is considered as one of the grandfathers in the research
of values. Values listed by Schwartz are grouped in 5 intrinsic- and 5 extrinsic values
(Schwartz, 1992). Intrinsic values; Benevolence, Universalism, Affiliation, Self-Acceptance,
and Community Feeling are beliefs in desirable end-states for a person. Extrinsic values;
Achievement, Power, Conformity, Image, and Popularity are beliefs in what people may
desire from situations with other persons.

2.2

Collaboration in teams

Designers are mostly unaware what they contribute when collaborating in new product
development (NPD) teams (Stompff, 2012). They know they ‘add something,’ but not exactly
what. Additionally, team-expectations of designers are mainly based on cliché identities and
often reduced to simplistic tasks such as designing shapes and bodies of products (Stompff,
2012). These so-called boundaries can create borders in teamwork. Stompff has determined
the contributed value of designers within NPD-teams. Designers are forced to ‘fit’ in
activities and connect with team performances, to avoid the problems they could have with
individual team members. Snelders (2012) states ‘the design professional acts as a careful,
and caring companion to people.’ Designers have an ability to connect, empathize, and
communicate with professionals from other disciplines.

2.3

Boundary objects for transferring values

Organizational researcher Carlile (2002) refers to boundary objects in new product
development as ‘means of representing, learn about, and transforming knowledge to resolve
consequences that exist at a given boundary’. Thus, having knowledge within organisations
may act as both a source and a barrier within projects according to Carlile. Knowledge about
the organisation which has been grown into tacit knowledge, can be labelled as a personal
value for a stakeholder (Carlile, 2002). Values are described as beliefs that guide behaviour
and therefore difficult to transfer. Boundary objects may be useful to create a path for
transferring values across the boundaries of different disciplines (Akkermans & Bakker,
2011). Performing transitions and interactions across different sites is referred to as
boundary crossing. Akkermans and Bakker revealed four learning mechanisms that may help
in crossing boundaries: identification, coordination, reflection and transformation. Boundary
objects can contain, or reveal, fuzzy ideas (i.e. tacit knowledge) into explicit tangible objects
and often show a way to express the ones which seems not expressible (Koskinen, 2005).
Scholars have developed boundary objects for transferring values in NPD-teams. The Value
Pursuit of designer Rygh (2014) and the Value Flow Network of Den Ouden & Brankaert

838

Project Contribution of Junior Designers

(2013) are examples of boundary objects to explain and transfer values of stakeholders.
Rygh (2014) developed an approach facilitating ‘the alignment of expectations and
addresses the importance of trust and meaning’ within NPD-teams. Rygh identifies inwardlooking companies are not open for sharing their values when collaborating. Her approach,
called the Value Pursuit, encourages stakeholders to step out of their silos and place their
values on a map when starting a project. Using the map as a coordinating tool helps
stakeholders to put their values on the table, which can be reflected on by others and
transformed if needed. Rygh argues stakeholders who know all personal values in advance
may apply them during co-creating sessions. This creates a certain trust between
stakeholders in a project.

Figure 3 - Value flow network (Den Ouden & Brankaert, 2013)

Figure 4 - Value Pursuit of Rygh (2014)

Den Ouden & Brankaert developed a model for value transfer in NPD-teams called the Value
Flow Network (see figure 3). The Value Flow Network identifies exchanged value information
between stakeholders and coordinates the process of value-transfer between connected
stakeholders within the ecosystem (Den Ouden & Brankaert, 2013). The Value Flow Network
provides insights on the direction, type, and constant flow of values in projects. Both models
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of Rygh and Den Ouden & Brankeart help stakeholders to identify their values in projects,
where the model of Rygh can also be used to reflect on these values through gameplay.

2.4

Conclusion from literature review

The literature review provides examples of tools functioning as boundary objects for
mapping stakeholder values. The Value Pursuit of Rygh (2014) and the Value Flow Network
of Den Ouden & Brankeart (2013) are boundary object showing value transfers between
user and surrounding networks. Akkermans and Bakker (2011) describe 4 phases to cross
boundaries: identification, coordination, reflection and transformation. Boundary objects
can help junior designers gaining insight in value-exchange during professionalisation and
influence their decision-making while designing. Junior designers might understand their
behaviour with a boundary object and use values as an asset to reach preferred end-results
(Rokeach, 1968; Schwartz, 2005). Trimingham took a first step and made design decisionmaking more tangible, although it is not translated into a boundary object. This research
aims create a model for identifying personal values of junior designers and map the valueexchange between stakeholders and designer. The goal is to support junior designers
reflecting on their personal values and their influence on stakeholders in NPD-projects.

3. Methods
Five semi-structured interviews explored how junior designers exchanged personal values in
practice. The aim of the interview was to create a list of involved stakeholders, find the
personal values of the participant, and link these values with stakeholders into a theoretical
model. Values of involved players with a different perspective can create a conflict or even
block the creativity in innovation (Rothkegel, 2011). The interviews discussed the
participant’s master thesis period and professional experience after graduation, assuming
that the master thesis period is relevant in the early career of designers and influences their
professional attitude, values and interaction with stakeholders.
An interview topic guide was developed based on literature review insights. The topics
focused specifically on exploring what values played a role in the collaboration and how
these values interact between junior designers and stakeholders involved? The three topics
questions are shown below.
1) Who are the stakeholders in the collaborative project?
2) How does the junior designer interact with the stakeholders and visa versa?
3) What are the personal values of the junior designer playing a role in the collaboration?
Firstly, we interviewed participants on the number and type of stakeholders involved in their
master project, secondly on collaboration with these stakeholders, and thirdly on project
experiences in practice after graduation. We discussed value-exchange in context of product
design projects with a slight emphasis on master graduation projects of junior designers. The
advantage was that before conducting interviews, participant’s master thesis could be
analysed on stakeholder involvement during the project, underlying motivations for
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decision-making in design, and interactions between the junior designer and stakeholders
during collaboration. This helped us to formulate a few case specific questions.

3.1

Pilot

A pilot was executed with a Master student of Strategic Product Design. The pilot-interview
focused on the students’ Bachelor thesis, which has to be described to understand the
context and check interpretations were made right, to serve the purpose of creating the
right order of questions. The data of the pilot-interview was not used in the analysis. After
the pilot the structure of the topic guide was adjusted. Asking questions about current
projects and the graduation project within the same topics occurred as confusing and was
not natural. The major adjustment was the interviewer started initially with questions about
the graduation project and continues later with questions about the current projects in the
interview to sensitize the participant.

3.2

Participant Selection

Five junior designers were interviewed in-person with semi-structured interviews. The
participants are all graduated 2 years ago or less, from Delft University of Technology, with a
Masters in Industrial Design Engineering. The final project, in the last semester, is often in
collaboration with a client company at which students have an internship position and can
spend most of their time on the so called graduation project.
At this university, students can choose specialisation in Design for Interaction, Integrated
Product Design, or Strategic Product Design. The junior designers selected completed one of
the Master Programs and we aimed for a maximal diversity. Another selection criterion
prescribed that participants should be working at a company for less then three years after
graduation. Education experiences are relatively fresh in mind, while the organisational
influence is expected to be relatively low. Therefore junior designers are anticipated to make
a better comparison between their educational practices with their professional practices
when recently ended their educational experience. Table 1 show an overview of the
interviewed
participants.

Table 1 - Overview of demographic information from the respondents.
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3.3

Data Collection

Firstly, graduation thesis’s introduction, summary, discussion and conclusion were analysed
to formulate in-depth questions aiming to uncover participant’s decision making influenced
by their interests. These personalized questions were added to the general interview topic
guide.
Secondly, interviews were conducted at the participant’s office or home. Each interview
lasted about 50 to 75 minutes. One researcher conducted the interview and took notes for
probing, while the other researcher took detailed notes. These roles were swapped each
interview. Interviews were audio recorded and conducted in Dutch. In the first part
participants shared experiences they had during their internship related to the three
research questions. The second part of the interview focused on work experiences as
employee or start-up entrepreneur after participants had graduated.
Finally, the interviews were summarized within a week and evaluated. The summaries
include an overall interview description and literal transcripts of the important topics, such
as personal values. After the first two interviews some changes were made in the topic guide
and the interviewer’s performance. No changes were made after the second interview in the
topic guide.

3.4

Data Analysis

Data from the interview summaries, records, and documents, was analysed using Grounded
Theory a systematic methodology of qualitative data analysis (and Corbin; 1990). Our
analysis began without any pre-supposition of what results could be found in the data.
Instead, existing patterns were brought forward from the data through iterative coding. Two
researchers, the first authors, individually generated by means of open-coding, initial lists of
codes for the first interview to get a sense for congruence between ambiguous quotes and
personal values. Second, these lists of codes were exchanged between the researchers and
compared with the interview in a similar way. Third, a new list was made using focusedcoding with representing quotes from the interviews and the initial lists of codes. Fourth,
links were made between the quotes and the intrinsic and extrinsic values of Schwartz
(2005). The values of Schwartz were chosen because of the two divided groups of 5 intrinsicvalues and 5 extrinsic-values, and the underlying 57 motivations. This created a clear start
for analysing the data. The matching activity was done by the two researchers individually.
Also a list of stakeholders was created and linked with the values of Schwartz, together with
the type of contact between stakeholders and junior designers. Any differences between the
researchers in the coding process linking values were evaluated and solved. This resulted in
a final list of values and stakeholders. The number of times when a value was mentioned
were noted. An overview was made of values documented in the data of more than one
respondent. The overview of values and of stakeholders are the basis of two designed
models explained in results.
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4. Results
From the transcripts and summaries of the conducted interviews seven stakeholders were
determined indicated as relevant during the graduation project. Only stakeholders
mentioned by at least two respondents were considered. To answer the first topic question
‘who are the stakeholders in the collaborative project?’, the resulting seven stakeholders
are: the supervisor, the mentor, design students, the graduation company, friends (unrelated
to study), family, and a close friend or buddy. The respondent contacted each stakeholder
for different reasons, thus the relevance of one stakeholder could be supported by multiple
motivational values. Table 2 shows an overview of the stakeholders and the type of contact
respondents had while collaborating.

Table 2 - Overview of collaborative stakeholders and their type of contact within a graduation project.

We should clarify assumptions we made of stakeholder’s roles. Firstly, design students who
have a similar educational background, can be asked about project information in a similar
way a junior designer can address his colleagues at work, thus enabling design students to
function as ‘colleagues’. Secondly, since respondents were interviewed about their
graduation project for a company, the graduation company is considered as ‘client’.

4.1

First model - ’Personal Stakeholder Map’

The next step was mapping the involved stakeholders in a stakeholder map. In what way do
these stakeholders relate to the designer or ‘How does the junior designer interact with the
stakeholders and visa versa’? In figure 5 you can see a visual of the ‘Personal Stakeholder
Map’ model, which is used to map stakeholders during a NPD- project. The stakeholders
mentioned in table 2 can be mapped inside the model. The junior designer is fixed on top of
the model, as main subject in the project, while the stakeholders are flexible as relations
with them may be different for each designer. During interviews two respondents
mentioned being highly involved on a personal level with formal stakeholders making the
relation more informal. For example, P1 mentioned: “I was just highly involved with these
people”, where she meant people working at her graduation company (fig 6). Or P3
mentioned “everything could be discussed with each other and that also happened a lot
between me and my brother”. Therefore, the model represents in vertical direction the type
of contact a designer has with stakeholders ranging from informal towards formal. The
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dotted line indicates formal relations as neutral, thus theoretically are located ‘further away’
from the junior designer. Informal relations with stakeholders are located near the junior
designer. This resulted in a model placing formal relations on a lower position than informal
relations.

Figure 5 - The ‘Personal Stakeholder Map’ model.

The data showed respondents share two different kind of capabilities: Personal Capabilities
and Professional Capabilities. Respondents said to have personality related conversations
with one stakeholder, and professional conversations about results or progress with
another. For example, P4 mentioned “she trusted her mentor from an earlier project” which
added to the personal related conversations, or P2 who said “she was afraid for critical
questions and was challenged to answer difficult questions” by her mentor. Therefore, the
two arrows moving away from the junior designer represent the difference in what is shared
with the stakeholder at moments of contact, either personal capabilities (personal problems,
personal support) or professional capabilities (results, drawings, presentations). Being
informal with stakeholders makes it harder to tell the difference between sharing your
professional capabilities or your personal capabilities.
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Figure 6 - The processed model for respondent P1.

In figure 7, stakeholders have been mapped of each respondent P2, P3, P4, and P5.
Immediately seen is every map differs completely. Each respondent experiences the relation
with a stakeholder differently. The relations with stakeholders of P1 were mainly informal,
as they are located near the junior designer, and were also about personal capabilities. The
relations with the stakeholders of P2 and P3 were both informal and formal, and were more
about professional capabilities than personal capabilities. P4 did not mentioned family,
friends or a buddy as stakeholder. Therefore, these missing personal contacts are not
visualized in the map of P4. She mainly interacted with the employer and the clients. These
relations included many professional capabilities and were very formal. She explains herself:
‘‘I have only concerned with my graduation, besides that I did nothing extra.’’ [P4]. This was
similar for the interview of P5, in which he also referred mainly to the client, boss, mentor
and a buddy. He stated: “There are only 4 involved stakeholders during the project: the
designer himself, the client, the producer, and the University.” [P5]. The interviews of P1 and
P3 also showed less contact with stakeholders as family, friends and/or a buddy, but they
did talk about them in the interview, therefore they are visualized in light grey. Only P2
mentioned during her interview that she had a lot of contact with every stakeholder. The
boss was mainly mentioned as a formal stakeholder for whom professional capabilities were
presented. Only P3 had an informal relation with his boss, however, this might have been
caused by the low presence of the mentor.
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Figure 7 - Visuals of the ‘Personal Stakeholder Map’ model for the respondents P2, P3, P4 and P5.

4.2

Personal Values in Collaboration

The first part of the results describes seven stakeholders and their relation to junior
designers while collaborating in a project. This part tries to answer the question which was
used in the interviews: What are the personal values of the junior designer that play a role in
the collaboration? The data from the interviews were analysed to find the personal values
exchanged between the stakeholders. Not all seven stakeholders were consistently
mentioned in all the interviews, therefore we reduced them to four categories: the junior
designer, the client, the organisation, and personal contacts in Table 3.

Table 3 - Simplified overview of listed stakeholders.

 The junior designer; The junior designer is represented by the respondent of
this research who is working on his/her graduation project or within the
working environment.
 The organisation; The organisation team is a collective name for the several
stakeholders within the graduation project and a job environment. During the
graduation project the team is represented by the supervisor and the mentor
of the university. The junior designer works for the university and hopefully
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ends up with a decent report that will allow him to graduate; he/ she needs to
fulfil a job to earn ‘success’. When the junior designer starts to work, he/she
likely has a boss, colleagues, and maybe even a mentor. These stakeholders
can be included under the same name as they represent the employer.
 The client; The junior designer executes a project for the client. The client
‘pays’ the employer of the junior designer for the delivered work. The
internship company is considered as client for whom the junior designer
delivers a graduation report and the company in return pays money to the
university. In relation to the similar working environment where the junior
designer will likely end up working for the stakeholder is mentioned as client.
 Personal contacts; Junior designers also exchange values with people who are
not part of their project, such as friends, family or a buddy. They are referred
to as personal contacts, since they do not collaborate on the project itself,
although they may indirectly assist the junior designer.

Figure 8 - Simplified stakeholders visualized in the Personal Stakeholder map’ model for all
respondents.

Grouping stakeholders resulted in a simplified ‘Personal Stakeholder Map’ model in which all
respondent’s relations are mapped. As can be seen in figure 8 stakeholders’ positions vary
per respondent. Similarity is observed in the employer mapped in the more formal position
and professional capabilities side. Most personal contacts positioned close to the junior
designer occur informally.
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4.3

Second model - ‘Personal Value Exchange’

The stakeholders and the exchanged values form together the basic overview of valuesexchange within projects. As described before quotes were coded and linked to the values of
Schwartz, a summarized overview of stakeholders, quotes, and linked values can be seen in
table 4. The first stakeholder named shares the value towards the second named
stakeholder, who receives the value from the sender. An exception is the junior designer
himself: he/she can have internal thoughts about values which he/she does not share but
rather reflects on.
Analysing the transfer of values resulted in an overview presented in table 5, which shows
how many times the basic values of Schwartz and the motivational values are exchanged
between stakeholders. Basic values are visualized in the table, for example ‘1. Self direction
(5)’. The number between the brackets indicate how many times a value in a particular
category was mentioned. If the motivational value was mentioned at least twice it is also
shown in the table; ‘1.1 Freedom (2)’.

Table 4 - Summarized overview of quotes linked to values.

The values from the exchange process are visualized in a ‘Personal Value Exchange’ model
(fig 9). The model provides an overview of frequently mentioned values by multiple
respondents. It also shows between which stakeholders values are shared. The arrows
indicate the direction between the stakeholders, thick arrows represent more values than
the thin ones. Junior Designer-to-Organisation means the junior designer shared the value
with the employer. The figure only shows the values which were exchange at least twice, for
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example the value ‘Self direction (1)’ only transferred once between a junior designer and
personal contact is not shown in this model.

Table 5 - Overview of exchanged values between designer, client, organisation and personal contacts.

Figure 9 - ‘Personal Value Exchange’ model including exchanged values

5. Conclusion
The two conceptual models represent the value-exchange between junior designers and
project-stakeholders. Our aim was to find an answer to the question ‘what values played a
role in the collaboration and how these values interact between junior designers and
stakeholders involved?’. The ‘Personal Stakeholder Map’ gives insight which stakeholder play
a role, and the ‘Personal Value Exchange’ gives us an answer to our question.
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The authors belief the models ‘Personal Stakeholder Map’ and ‘Personal Value Exchange’
have additional value for the design research field and bring new insights on the use of
values in design projects. The models may also contribute to developing boundary objects to
facilitate personal value-exchanges. Junior designers can identify their personal values and
map relations with stakeholders. However, further research is needed to prove if the models
enable junior designers to reflect better on their collaboration with other stakeholders.

6. Limitations & Suggestions for Further Research
The research performed in this paper has its limitations. Firstly, the researchers did use
documents to cross-check involved stakeholders and value-exchange, but did not fully
triangulate data. Using multiple informants could have helped to validate stakeholders’
interactions or exchanged values during collaboration. The five respondents each represent
their own case-study, due to the time limitation, related informants were not involved.
Furthermore, the paper is based on a small-scale research study containing only five
respondents. We did carefully select a salient group with diverse backgrounds, however,
interviewing more respondents will provide a stronger foundation for the models.
Additionally, our suggestion would be to investigate the influence of education on the
exchange of values during collaboration. Do specializations such as Strategic Product Design,
Design for Interaction, and Integrated Product design influence the kind of values that will
be exchanged with stakeholders? Though respondents did Industrial Design Engineering as
their Bachelor-study, the different master programmes were not taken in consideration
during this research.
To verify our results, we showed the stakeholder-maps to our respondents, however due to
time limitation the personal values found have not been checked by the respondents. The 57
motivational values of Schwartz originate from quantitative research and are therefore
reliable values to link with quotes of respondents. Schwartz grouped the 57 motivational
values among 10 basic human values. The researchers did not distinguish the basic human
values from the motivational values during coding. An interesting additional research could
be looking into terminal or instrumental values as proposed by Rockeach (1968).
Additionally, a list of specific design values could be created according to quotes of junior
designers to increase the comprehensibility of ambiguous.
Finally, the interviews generated data mainly on the exchange of values during the
graduation time, and only little information was generated for the personal value- exchange
after graduating. We did not expect this at forehand. This makes our results very reliable for
graduation projects, but less for early career projects. A new study could focus on postgraduation projects.
Future research could also let junior professionals with non-design backgrounds reflect on
their personal values using both models. The ‘Personal Value Exchange’ model could
increase awareness of young professionals on which values are exchanged more frequently
among stakeholders in collaborative practice. Since the personal values will likely be
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different for every person, this would increase the validity of the Personal Stakeholder Map.
A second suggestion is to use the ‘Personal Value Exchange’ model for personal value
mapping in a quantitative research approach to discover potential patterns for informalformal relations and personal-professional capabilities. Where do junior designers position
stakeholders while working in a project? When quantifying this study, however, the
grouping process may be used as identification method to place stakeholders within similar
groups - for instance by rank.
Acknowledgement: The authors would like to gratefully acknowledge the support of
Dirk Snelders and the junior designers who participated in this research for generously
giving their time and input in the benefit of this study.
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Abstract: How do ideas evolve in the context of collaborative design? This research
explores the framing strategies and tools involved in the co-construction of a shared
understanding in the early stages of a design project. We observed a team of four
industrial design students working to design a popup shop. We found that, while the
key design elements of the solution were present from the early stages of discussion,
they were continually framed and reframed through intense verbal discussion
supported by sketching reflection-in-action (individual or collective) that help each
team member make sense about the popup shop branding, user experience,
visibility, structure, etc. The design ideas were crystallized at the end of the fourth
working session. The research presents the cycle of framing and reframing of ideas
that emerged from different symbolic elements associated with a brand, allowing
students to design customized, non-standard, impressive and complex forms.
Keywords: framing; knowledge co-construction; collaborative design; object-world

1. Introduction
For many years, we have been involved in teaching design to undergraduate students. We
noticed that when students work collaboratively on a project, their learning experience is
enriched: they better understand the complexity of the design project, they challenge each
other, they learn to explain their ideas and refine their arguments to defend them, and they
co-construct new understanding of the project. Nevertheless, collaborative design is rarely
fully understood by students. Rather than co-constructing understanding and codesigning,
students’ activity is more akin to cooperation. Kvan (2000) explains that collaboration is
“achieved when we have accomplished something in a group which could not be
accomplished by an individual”. To collaborate, the group understands the
interdependencies of the members, whereas cooperation is “characterized by informal
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relationships that exist without a commonly defined mission, structure or effort” (Kvan,
2000). Team members divide tasks and information is shared as needed. Also when people
cooperate, the intent and degrees of participation in activities varies.
Students don’t distinguish between these two types of dynamic easily. The creative aspect of
collaboration that is achieved by co-construction of ideas is not well understood. In many
situations students divide the project into tasks at the beginning and they assemble their
work at the end. This gap of understanding encouraged us to set up design projects where
‘collaboration’ is central.
Understanding what design students need in order to develop and refine their abilities to
collaborate with others is all the more important, given the increasing complexity of design
projects as a result of economical, social, environmental and technological challenges of
today’s world. To meet this reality, practitioners need to work in teams of various experts.
To prepare industrial design students to work within this collaborative context, workshops
based on scenarios very similar to real design situations are now part of educational
programs.
This paper is based on observations of a team of four students in their second year of an
industrial design program. The theme of the project was the design of a temporary
insulation (a popup shop) for a particular brand during a special event (more details are
presented in section 3). The students worked together for seven weeks to design the popup
shop and they communicated their final concept through different means including
drawings, photography, technical plans and mock-ups. This paper focuses on the first two
weeks of their work: the discussions about the characteristics of the project and generation
of early ideas.
Our focus was on the following research question: “How do ideas evolve in the context of
collaborative design among students in the context of a complex design project?” In other
words, the research objective was to better understand the framing strategies and tools
employed by a team in the early stages of the design process. We analyse our observations
using multiple frame theories (Goffman, 1974; Dewulf et al., 2009, 2012; Putnam & Holmer,
1992; Spielvogel, 2005) and mobilize the idea of designerly actions (Heaton et al., 2015). In
particular, object-worlds (Bucciarelli, 2002) appear as powerful elements for sharing and
negotiating meaning.
This research project is part of our team’s larger research program that focuses on the
framing stage (framing, de-framing and re-framing) of complex and interdisciplinary design
projects. The research activity studies in situ professionals as well as students co-design. Our
ambition is to understand HOW framing, and particularly reframing takes place
collaboratively.

2. Literature and conceptual background
Design projects are characterized as wicked, multifaceted and complex (Rittel & Webber,
1984; Schön, 1985). Even in the initial stages, they are typically characterized by a continual
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back and forth between the project’s initial needs and goals, clarification of intentions, and
crystallization of main ideas. Design education insists on teaching student the process of
‘problem-setting’ and consideration of the context of the project. However, very often
students are uncomfortable with fuzziness and ambiguity of problem-setting phase and
prefer to get a ‘given’ definition of the problem to solve (problem-solving).
For Schön design knowledge is knowledge-in-action, that is mainly tacit and is revealed
during the designing (1983, 1992). He approaches designing as a ‘reflective conversation
with the situation’ which refers to construction and reconstruction of objects and relations
by the designer who is dealing with the situation and wants to determine ‘what is there for
purposes of design’. For him, designers are in transaction with a design situation and set the
problem. “In real-world practice, problems do not present themselves to the practitioner as
givens. They must be constructed from the materials of problematic situations which are
puzzling, troubling, and uncertain” (Schön, 1983 pp. 39-40). Designers make choices and
take decisions to solve the problem through the selection of their available means, of the
one best suited to the goal. The cyclic process of problem-setting is defined as a “process in
which, interactively, we name the things to which we will attend and frame the context in
which we will attend to them.” (Schön, 1983 p. 40). The model of the process is naming,
framing, moving, and evaluating.
For Schön (1994), framing is an activity that enables sensemaking based on previous
experience. He proposes that reframing is the result of a process of reflection in action when
designers realize that their repertory of responses is insufficient to deal with a given
situation, which impels them to reconfigure their understanding of the situation. Initially
defined by Goffman (1974), frames are basic schemas that help place a situation with
respect to past experience, and so to build interpretations and determine what is important
for actors in a given context. Frames allows individuals to selectively foreground certain
elements of experience among the continuous flow of events and activities going on around
them, and to relegate others to the background, at least temporarily (Putnam & Holmer,
1992; Weick, 1995; Valkenburg, 1998). A frame repertory is thus a structured set of aspects
of experience, continually formed and reformed in interaction (Czarniawska, 2006).
Increasingly, design is a group activity. 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 & Dorst, 1998;
Kleinsmann & Valkenburg, 2008). For Kvan (2000, p. 410):
“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”.

Like a number of other researchers (Bucciarelli, 1988, 2002; Cross, 1984; Schön, 1992;
Valkenburg, 1998), we view design situations as collaborative social processes. Developing
shared framing is recognized as an important factor in collaborative design (Dorst & Cross,
2001; Paton & Dorst, 2010; Schön, 1994; Hey et al., 2007; Hey et al., 2008; Kleinsmann &
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Valkenburg, 2008; Whelton, 2004; Dorst, 2011), but strategies leading to frame coconstruction in collaborative design are underexplored (Badke-Schaub et al., 2007).
Valkenburg & Dorst (1998) identify problems of synchronising understandings and activities
as limiting collaborative design. They use Schön’s —naming, framing, moving, evaluating—
(reflective conversation with the situation theory) to study design teams and their relations
that they called ‘mechanism of reflective practice’. They propose a model (Figure 1) where
Schön’s ‘evaluating’ is replaced by ‘reflecting’.

Figure 1 The mechanism of reflective practice: the four design activities and their interplay.
(Valkenburg & Dorst, 1998, p. 254)

The model suggests that boundaries (framing) are created after naming, and reframing
happens through cycles of ‘moving’ and ‘reflecting’. “Reflection is a conscious and rational
action that can lead to reframing the problem (when the frame is not satisfactory), the
making of new moves, or attending to new issues (naming, when the reflection leads to
satisfaction).” (Valkenburg & Dorst, 1998 p. 254).
In the context of collaborative design, Zahedi (2011) develops the idea of co-reflective
practice, based on Schön’s reflective practice theory (1983), to describe how an
interdisciplinary team creates a common language, exchanges knowledge and co-constructs
new knowledge.
Bucciarelli (1988) argues that different team members, with different competencies, skills,
responsibilities and interests, inhabit different worlds; although they are working on the
same object of design, they see it differently. In order to explain how they harmonize their
claims and proposals during the design process, he focuses specifically on design discourse,
which he divides into three stages: constraining, moving, deciding.
“The first is about the setting of performance specification early on in the design of the
system. The second is about naming which is a design phenomenon that crystallizes
images of parts and functions of the design in the minds of participants… The third is
about decision making which is best seen as an overlay of interests rather than their
synthesis” (Bucciarelli, 1988, pp. 165-167).
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“All of these attributes of the object are understood within different frames of reference
and they all might contend in a design process” (p. 163). In a later paper, Bucciarelli (2002)
expands on his notion of ‘object worlds’ as agents for structuring design. An ‘object world’
is defined as “patterns of belief grounded in the object and how these guide (rule)
[design] participants thought and action throughout all design activity, not just when they
engage the object alone” (p. 161). The concept includes linguistic elements, such as
specialized technical ‘dialects’ and symbol systems, but also logic, ways of thinking, sketches,
metaphors and models (Bucciarelli, 1988, 2002).
For Schön, “doing and thinking are complementary. Doing extends thinking in the tests,
moves, and probes of experimental action, and reflection feeds on doing and its results.
Each feeds the other, and each sets boundaries for the other. It is the surprising result of
action that triggers reflection, and it is the production of a satisfactory move that brings
reflection temporarily to close.” (1983, p. 280) This is called ‘reflection-in-action’. Design
knowing-in-action consists of seeing-drawing (moving)-seeing, involving doing and thinking.
Not only do designers register information, they also construct its meaning through actions.
This understanding led us to identify a series of ‘designerly actions’ (Heaton et al., 2015),
used in the analysis that follows.
In his recent book, Frame innovation, Dorst (2015) characterizes problems of contemporary
life as open, complex and networked. He mentions that frame creation that allows radical
innovation is developed originally in the practices of practitioners. For him, expert designers
are known for ‘solving the unsolvable’, which means that they create solutions and find new
opportunities where less expert designers see only problems. He calls this approach to
problematic situations ‘frame creation’. This view of Dorst captures the motivation of this
study and its focus on understanding ‘framing’. Can ‘frame creation’ be developed as design
students working collaboratively?

3. Methodology
In the context of a Design workshop —project based learning— on Events and
communication, second-year Design students were asked to design a popup shop for a
particular brand during a special event related to thirst. The objective was to understand
diverse aspects related to the design of a temporary installation: functional, visual,
structural, installation and take-down conditions, etc.; particularities of a brand; use of the
brand particularities for reinforcing the design; and the interaction of public with the popup
shop (user experience). Students received a ‘client brief’, which included some information
about the brand (eska, a natural spring water). The client brief also included the marketing
objectives of the popup shop and services offered, as well as specifications, such as the
location and duration of the event and the footprint of the installation.
Students worked through four phases: 1) research: to better understand temporary
constructions, branding, event related issues; 2) ideation: to explore collaboratively without
yet considering design criteria. Students started by sharing their individual understanding of
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the project brief. They were asked to sketch 40 ideas to explore possibilities. Tutors gave
feedback and highlighted the sketches that held interesting ideas for the next phase; 3)
three preliminary concepts based on identified design criteria such as the size and the shape
of the space, the brand and the user experience; and 4) development of a final concept.

3.1 Data collection
Since we consider design to be a situated activity, it must be seen in context. This requires a
qualitative methodology (Anadon, 2006; Denzin & Lincoln, 2000). Specifically, we wanted to
focus on the actual practice of collaborative working (Nicolini, 2009). We relied principally
on focused observation, taking a particular situation delimited in time and space as the
object of inquiry. Frequently used in the field of education for assessment and evaluation,
focused observation limits “snap judgments” that may subsequently affect appreciations
(Duke & Prickett, 1987) by requiring that observers attend to specific elements rather than
the whole picture. Distributed among a number of observers, it also allows for a variety of
perspectives and better capturing the multiplicity of what is naturally occurring in a given
situation. A descriptive method, observation does not provide insight into actors’
interpretations of their actions, as interviews might (Denzin & Lincoln, 2000; Savoie-Zajc,
2010). Since students were working in groups, their conversations provided evidence of their
process and thinking. We analysed their conversations since “through talk, the creativity and
constrains of design are continually being managed and performed by participants in
practice” (Oak, 2010, p. 214).
The research team observed one group of four students working together. Although the
entire workshop was seven weeks in length, observations focused on the first two weeks of
the activity – phases 2 and 3. Direct observations were made at four different moments
during the creative process, each time for about two hours. Five members of the research
team were present at each session and noted their observations in the way ethnographers
might look at a phenomenon. One observer focused specifically on the way students used
different tools, and another on emotional (nonverbal) interactions between students. Other
observers took notes of general sense-making discussions and gestures that seemed
significant. In addition, four segments, each about 45 minutes in length, were recorded on
audio and video. The final observation was followed by a discussion between the research
team and the students. The traces produced during the design activity (drawings,
presentations, mock-ups) were also collected and were used to inform our analysis.

3.2 Analysis of data
The research team conducted collaborative analysis sessions, in the tradition of grounded
theory (Glaser & Strauss, 1967). Our analytic method consisted of continually going back and
forth between our research question and our corpus, questioning our data to check whether
our emerging claims were supported and, conversely, whether the theory helped us
understand our empirical material (Yanow & Schwartz-Shea, 2006). Morse (1994) describes
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this oscillation between the conceptual and the concrete in terms of four decisive cognitive
moments: understanding, reducing, abstracting and recontextualising.
Combining our multiple sources of information in order to analyze them was a challenge.
First, the observers’ notes were compiled into a single document, organized chronologically
for each observation. This produced a synthesis of the activity. Figure 2 is an example of the
layout of such pages. Two researchers then segmented this chronology, signaling a break
each time there was a change (such as a change of subject, modification of concept, addition
of an element, questioning a concept, etc.) The episodes identified in this way were then
examined one by one, and their transcriptions coded using a categorization of ‘designerly
actions.’ We noticed that one of the sessions we observed was not significant for the
problem-setting phase and didn’t contribute to the concept. That session was eliminated.
The list of designerly actions was developed in our previous work (Heaton et al., 2015) as a
composite of activities found in both theoretical (Archer, Zeisel, Cross, Buchanan, Lawson)
and more applied (Sun Sigma Framework, Garrett) models of the design process. We added
one new action to the 13 previously identified (see Table 1). This last action (private thinking
while collaborating) was identified during our observations. We also associated the actions
with the type of tool (cognitive, interactional, graphic, gestural or technological) that
generated or supported the action. Conversations were coded line by line, although the
segment in which the line appears was also considered in order to best determine “what
was going on.” Table 2 is an example of conversation transcript, coded with designerly
actions.
Table 1 List of designerly actions developed by authors (Heaton et al., 2015).
Designerly Actions

Codes No.

Informing (giving information)

1

Facilitating understanding

2

Questioning / requesting for justification

3

Referring to past experience or known elements

4

Identifying needs / desires

5

Presenting a synthetize view

6

Fixing a goal

7

Fixing priorities

8

Proposing ideas

9

Proposing a process

10

Determining role / task

11

Taking a position

12

Making decision

13

Private thinking (Private reflection)

14
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Figure 2 Example showing columns and rows of the observation document organized
chronologically. The black row shows the segmentation, which was added by researchers.
The layout of the observation grid includes two sets of coding according to designerly
actions. The column ‘Outil(s)’ identifies tools used during the action (C for cognitive, Ge for
gesture, V for visual, Gr for graphic, I for interactional). The grid was enriched with colorcoding related to design elements that researchers identified during data interpretation.

4. Results and discussion
Five visual/structural elements emerged from students collaborative design sessions: glacier,
snowflake, mist, image projection and national identity of the brand. We view them as
‘object-worlds’ that structured talk during phase 2 and phase 3 of the design process.
Identification and construction of object-worlds started early in the process. They were
modified and enriched, and were carried through the end of the final version of the project.
The alteration and improvement of these visual/structural elements (object-worlds)
happened through discussion, sketches, cardboard mock-ups and gestures: “Broken lines,
like ice breaking …”; “I see an ice cube … that’s how I imagined it to start with. It could be
more like an iceberg, but I saw a giant ice cube – I think we need to think conceptually, not
too literally…” These elements also helped students negotiate priorities and make decisions
about “what is important and significant, what is less so.” (Bucciarelli, 2002, p. 230). As
mentioned by Bucciarelli (2002, p. 230), “In this way, through the construction and use of
these varied things, participants in design [design students] extend their language
competencies. Their building and manipulation of these artifacts brings insight and robust
meaning to their analyses and trials within an object-world”.

4.1 In search of patterns
The process of framing is central in our research. As explained above, transcripts were coded
according to the designerly actions being undertaken. Table 2 is an example of discussions
between the team members, along with their designerly action codes. The detailed coding of
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talk as it was performed shows that design practice required team members to “clarify,
explain, interpret, assess, argue, and engage in interactive levels of reflection and critique,”
as mentioned by Oak (2010, p. 229). We noticed that certain actions seemed to go hand in
hand with others, so for many lines more than one code is attributed to capture the
meaning of the actions.
Table 2 A segment of conversation coded with designerly actions (the original conversation was in
French and has been translated by the authors).
Init.

Talk

Code

M:

Finally, what are our design criteria?

5

MJ:

Shall we take criteria one by one and generate ideas for each?

10, 3

E:

Or, do we just select three objectives?

10, 3

S:

Yes! it is true, he [the tutor] suggested that. […] I just want to say that 4, 1, 10
when we presented, we offered three interesting options: closed space,
half closed, and open. We should decide what we want to do with these
options.

M:

Within our 40 sketches, do we want to explore the three options?

2

MJ:

Yeah, our three options are interesting. But when we talked, it really
seemed that we wanted to create something impressive.

12

M:

Wait, let me write down what we are saying.

6, 1

M:

Related to the three options, are we focusing on ‘space’?

1, 5

MJ:

We can start by deciding on all the dimensions.

5, 9, 10

[...]
M:

I think that – we only have 6 square meters… when it’s open, so that’s 2
the thing – you lose a lot of space when you do something that’s on an
angle…

S:

If we want to do something a lot more immersive, it gets a bit strange – 2, 3, 12
we thought of something like a cave concept [...] you enter, it creates an
atmosphere. But with a length of 2,40 m the potential is limited. We
need to rethink that a bit.

E:

I like the idea of roundness …

M:

For sure, with the product [takes the eska bottle] and with all our
4, 9
research, we’re moving more towards curves rather than walls in square
shapes.

MJ:

But it depends, because since the idea of…

3, 4

S:

It has been squarer and it could resemble an iceberg.

2

MJ:

Yeah, yeah, there was, like, a transparent space...

1

M:

I think we can achieve what we want with straight lines.

12, 10

M:

OK, so shall we check the design criteria just to be sure that we have
everything we need to present today?

10, 8

We keep coming back to roundness … It could be a drop of water, a

9, 4

12

[...]
MJ:
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snowflake.
S:

We could design three small kiosks – drop, snowflake, rock … It’s a bit
like the eska logo

9, 4

M:

We could design a tall kiosk that is visible from far away… Give the
illusion that it’s ice that’s producing the water.

9

[...]
M:

You can integrate the aspect air conditioning I was talking about earlier. 8, 9
It gives a feeling of freshness to attract people.

E:

You can put mist inside [mimes]

9

M:

We could almost do that, [to MJ]: «your mist»

4, 9

E:

Ohh, that’s good! [satisfaction on faces]

7

M:

What would be really interesting I think is the cold aspect. Like an airconditioned mist in a partly closed circle, and that’s where you make
your sale.

12, 9

S:

Like in the passageway?

2

M:

It would be like an aisle but you would still have quite a lot of space
2, 9
[points to the drawing on blackboard] Yeah, where people are walking.
You would use the outside to do I don’t know what yet.

Following this, we looked for patterns of framing, deframing and reframing in the design
sessions, and used the following definitions (see Table 3) to eventually demystify the groups.
Table 3 Definitions of Constraining, Naming, Negotiating, Framing, Moving, and Evaluating.

 Constraining is setting the performance specifications of the project. It
depends on the culture, traditions, values, etc. of participants, including
External constraints (what is imposed through the brief) and Internal
constraints (criteria defined by the designer or the design team).
 Naming is identifying relevant issues in design situations. It is created through
conversation ‘alone’ with the situation and with others, mediated with tools:
drawing, pointing, body language, etc. Naming is also when a team member
draws or points to elements or parts relevant to the design problem.
 Negotiating is deliberating with others [to verify] if their individual proposals
and claims are to be taken into account and have meaning (Bucciarelli, 2002, p.
220).
 Framing is setting boundaries and determining the features and priorities that
the design will attempt to impose on the situation. Designers perform by
‘doing and reflecting’ alone or through conversations with others, mediated
with tools. Designers select particular elements and relations [criteria] for
attention in relation to the situation, features and order. Looking for a
coherence that can guide next moves. Explained by Visser (2010), designers,
through reflective conversations with design situations, ‘frame’ and ‘reframe’
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problems. With such conversations “the practitioner's effort to solve the
reframed problem yields new discoveries which call for new reflection-inaction. The process spirals through stages of appreciation, action, and
reappreciation. The unique and uncertain situation comes to be understood
through the attempt to change it” (Schön, 1983, pp. 131-132).
 With framing, an ambiguous situation comes to be understood through the
attempt to change it. “Furthermore, the practitioners’ moves also produce
unintended changes which give the situation new meanings. The situation
talks back, the practitioner listens, and as he appreciates what he hears, he
reframes the situation once again” (Schön, 1983, pp. 131-132).
 Moving is designer’s actions (doing and thinking) inside the problem space that
he/she has constructed to attempt to find solutions. It is a change in
configuration. It is testing a hypothesis within a frame (Schön, 1983). It refers
to development of a possible solution that fits with the context. Seeingmoving-seeing are constituents of the design stage of ‘moving’. ‘Seeing’ has
two meanings: the first is ‘what is there’, whereas the second ‘seeing’ conveys
a judgment about what was seen (the first meaning). Through seeing-movingseeing episodes, one creates design experiments (Schön, 1983; Visser, 2010).
During the ‘moving’ activity, the designer/team tries to solve the problem but
“at the same time also explores the suitability of the frame” (Valkenburg &
Dorst, 1998).
 Evaluating (in terms of Schön, 1983) or reflecting (in terms of Valkenburg &
Dorst, 1998) is the mechanism that brings the designer or the team of
designers back to moving and reframing. Since design problems are complex
situations/systems, moving related to an element produces changes in other
connected elements of the system. This is when designers evaluate the move
decision. Because a designer or a team of designers have limited information,
it is not possible to know in advance the consequences of the move. But the
multiple, sequential episodes of seeing-moving-seeing, and the evaluation of
these episodes enable designer(s) to deal with this complexity.

4.2 Framing model
Based on analyses of our data and the theories explained earlier —Schön’s naming, framing,
moving, evaluating (1983), Bucciarelli’s constraining, moving, deciding (1988), and Dorst &
Valkenburg model (1998 - see Figure 1)—, we proposed a model (Figure 3) that formalizes
our findings. The model is accompanied with a coding system for the designerly actions
(Table 4), presented below.
The model shows the cycle of framing as a stage constructed by moving, reflecting and
evaluating. We find these stages more global, whereas naming (and negotiating within
design teams) are closely linked to constraining.
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Figure 3 Model depicting the mechanism of ‘co-reflective practice’ of designers. The concept of
co-reflective practice was introduced in an earlier work (Zahedi, 2011).

We used the model to reinterpret our data. Analyzing the design process in a fine manner
(using designerly actions) combined with the regrouping of the actions (using the model)
helps us to make our understanding of designing more concrete. We hope that the model
can be useful not only in design education but also in professional settings and be
operationalized for the development of projects. Table 4 presents how the model can be
used in relation with designerly actions.
Table 4 Elements of the model and related designerly actions.
Elements of the ‘coreflective practice’ model

Definition

Designerly
action codes

Constraining
External and Internal

Ex.: project brief
Int.: setting of performance specification

1, 5, 6

Naming

Identifying relevant issues
Elements of design phenomenon

1,2, 4, 5

Negotiating

Proposing, questioning, explaining, approving

2, 3, 12, 14

Cycle of framing, deframing,
reframing

Leading to new boundaries

Moving

Propose change, explain a tentative solution

9, 10, 11

Reflecting

Consider ‘moving’ in situation. Listening to
situation ‘talk back’

6, 7, 8, 14

Evaluating

Judge potential / evaluating fitness within
situation context

3, 12, 14

Int.: overlay of interests within the team

13

Deciding
External and Internal

Ex.: client / tutor instruction
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A synthetized definition (in terms of action) is added for each element of the model to make
the model operational for research, in educational settings and professional projects. We
consider two types of ‘Constraining’ and ‘Deciding’: External constraining refers to imposed
restrictions (by client, regulations, etc.) and cannot be changed. Internal constraining refers
to criteria and specifications defined by the design team as fundamental performance
specifications for the project. Internal deciding refers to decisions made by the design team
to crystalize a concept or a direction whereas External deciding is about suggested (or even
imposed) direction by tutors or clients (Zahedi & Sharlin, 2013).

4.3 More about the collaborative design
Many issues and conditions influence collaborative design: knowledge, expertise and skills of
team members; the nature of different design tasks; available time; influencing external
conditions including organizational why of functioning; team’s implication and availability;
etc. (Badke-Schaub & Frankenberger, 2002; Goldschmidt & Badke-Schaub, 2011; Kleinsmann
& Valkenburg, 2008).
In the situation observed, object worlds served an essential function: “they enable
negotiations among participants with different responsibilities and technical interests”
(Bucciarelli, 2002, p. 230). We also noticed that one of the students took on the role of
facilitator. This was agreed upon informally and without discussion within the team. He kept
track of what was agreed upon and constantly recentered the team negotiation on the
agreed-upon criteria.

5. Conclusion and further studies
Our goal in this exploratory study was to find answers to the question presented earlier: on
how ideas evolve in the context of collaborative design among students, and develop tools
and guidelines in order to assist students in collaborative design. We explored the framing,
de-framing and re-framing process within a team of industrial design students who worked
collaboratively on a design project. We used a set of designerly actions to explore our data in
depth and interpret our observations. The detailed coding of talk as it was performed over
the whole observation period, points to the vital role of discussion among team members in
clarifying, explaining, and interpreting as well as in encouraging reflection and critique. The
interpretation led us formalize a model that is inspired by Schön’s naming, framing, moving,
evaluating model (1983), Bucciarelli’s constraining, moving, deciding model (1988), and
Dorst & Valkenburg’s model (1998). The model, combined with designerly actions, is part of
the contribution of this paper, a new approach to analyzing design communications in social
settings. This case study is the third in a series of case studies that the research team has
conducted in both educational and professional situations. The case has its limits: on the one
hand, although the research team observed design activities during critical periods, the
entire process was not recorded and it is possible that significant developments occurred
outside the observation periods. In addition, we do not have a way of knowing how the
lecturers’ actions, such as providing advice and instructions, influenced the process. Thus
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one of the questions that will be considered in future studies is “to what extent would the
resulting model remain the same with or without lecturers intervention?”
Further studies are planned to allow us validate the applicability of the model to other
design situations involving talk, gestures and the use of artifacts during early phases of
design, and to improve it.
Acknowledgements: We are grateful to our research assistants Dave Hawey, Shima
Shirkhodaei, François Zaidan and to the students who allowed us to observe them, and
took time to discuss with us. Social Sciences and Humanities Research Council of
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“Over fifty years the Design Research Society has been
fundamental to developing and supporting the field of Design
Research. In that time many influential and innovative
conferences have been held and the 50th Anniversary in
Brighton conference continues that tradition. The breadth and
depth of design research represented in these proceedings
is extremely impressive and shows, I think, not only how
important design research has become, but also the
considerable potential that it holds for the future.”
- Professor Nigel Cross
PRESIDENT OF THE DRS
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