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Developing (architectural) design knowledge

Approaches to gain knowledge about design

As a non-designer and education academic, there is an opportunity for me (first
author) to fill a gap in how design knowledge has been gathered to date. Before
outlining how | might achieve this, | begin this paper by describing some of the ways in
which data about designing has been collected previously. Analysing why these
approaches were or were not available to me, | outline how a methodology was
engineered to learn about the nature of designing. | acknowledge upfront that this
work was undertaken as part of a doctoral investigation (Golja 2011) under the
research mentorship of my doctoral supervisor (second author).

Interview study

When undertaking interview studies, researchers seek to elicit participants’ recount
of, reflection and opinion on their processes, observations, views and experiences. For
example, Bjorklund (2013) and Cross and Clayburn Cross (1996) gathered data through
interviewing professional designers to study design expertise. That was also Lawson’s
(1994) approach when he undertook in-depth interviews with eleven distinguished
architects, arguing for the usefulness of knowing how a few outstanding architects
work and think. However, Lawson had previously developed a design model (Lawson
1990) which became the basis for how he subsequently framed his interview questions.
Using that interview data, he wrote detailed case studies and examined them against
his particular views of designing. In contrast, unlike these researchers (Bjorklund 2013;
Cross and Clayburn Cross 1996; Lawson 1994), design is a discipline outside my area of
expertise and experience. | would therefore be confronted by the dilemma of which
design meaning or approach to select from the various ideas that different designers
would put forward. So, it would be very difficult, if not impossible, for me to attempt to
identify designing in such interviews: | could not examine design as it actually occurred.

Addressing this problem of distance, Loukissas (2008) conducted a series of sixty in-
depth unstructured interviews in situ with design practitioners whilst at the same time
gathering related data from “observations, simulations, journal articles, technical
papers, books, images, and popular media” (p. 41). Collecting such material over a
period of one year, he not only studied design artefacts but also tested personal
conceptions of design in various ways. Though such data, together with the interviews,
enabled Loukisass (2008) to gain snapshots of designing in operation, this approach
would provide me with very limited opportunities to witness design development and,
therefore, the actual process.

Archival study

In archival studies, researchers access documents and artefacts as traces of ideas,
observations and experiences from the past, and they use that data to interpret events
and evaluate particular ideas. Innovative buildings, for example, are often richly
documented cases of designing with extensive material published in different media.
For one case, 30 St Mary Axe in London, such archival data included a video
documentary (von Arx and Miiller 2006a), published accounts (Powell 2006), visual
data (Foster 2007; Gregory 2003; Jenkins 2007; Powell 2006), models (Hwang et al.
2006; Powell 2006; Stacey 2004; von Arx and Miiller 2006b), participant accounts (von
Arx and Mdller 2006b), interviews (von Arx and Mdller 2006c¢) and monographs
mapping historical developments in that firm’s projects (Foster and Partners 2005;
Jenkins 2002, 2004, 2007, 2009). On the other hand, Schon (1981, 1983, 1984, 1985,
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1987) used archival material drawn from design education to study designing. The
chosen event was taken from the Architectural Education Study (AES) which undertook
ethnographic observations of learning and teaching in various design studios over six-
month periods (Porter and Kilbridge 1981a, 1981b). It was Roger Simmonds’ (1981) AES
fieldwork of a professional graduate degree course from which Schon selected data: a
single audio-recorded design dialogue. He produced a long transcript of that design
encounter between a teacher (Quist) and his student (Petra), subsequently analysing it
for insights into designing. Though this approach was also open to me, | recognize that
such archival material (including any primary sources) is already layered with
interpretation and constrained in ways that might not be evident: specifically, in the
varying and particular perspectives selected as data sources, the media or techniques
used to collect that data, the extent to which such data represented the rich contextual
influences at the study site and in the reporting of data. As a non-designer, it was also
not possible for me to corroborate designing in such archival material unless | already
had well-developed insights.

Observational study

When researchers carry out observational studies they collect data in situ and in
real time, engaging with the everyday activities of the group they are studying, as
Bucciarelli (1994) and Vinck (2003) did in their investigations of how engineering design
occurred. Observing design practitioners in their natural settings is what Yaneva (2005,
2006, 2009) also did in her ethnographic studies of Rem Koolhaas’ Office for
Metropolitan Architecture (OMA). Bemoaning that buildings were not investigated in
the process of planning and designing, she wanted to shed light on “architecture in the
making”. There would be challenges, however, for me to gain such access to
professional practice. Similar studies, though in other settings, have observed students
learning to design: for example, as Simmonds (1981) did in his ethnographic study of a
graduate studio class and as von Buttlar (1981) documented in his fieldwork
observations and chronological account of day-to-day development in an eleven-week
design studio. For me, that more familiar educational context would make it possible to
gather data as designing took place and was supported by designers. However, it is not
immediately apparent when designing actually occurs for these practitioners or
students and there is difficulty in knowing how much designing is actually visible.
Observations of the interactions and conversations between designers and with
materials might be strongly bound to one particular context and time. As an observer,
therefore, | might not be privy to various psychological processes knowable and
accessible to the design practitioner or student. Furthermore, an observer’s experience
or lack of experience of designing could overlay or even distort this evidence in ways
that might be difficult to detect.

Participatory study

In participatory studies, researchers become active participants in and the subjects
of what they are studying, gaining first-hand experience and therefore access to
developing insights. For example, Pedgley (2007) devised ways to collect data that
elicited specific elements of his design activity amendable to verbal accounts.
Researchers at the Spatial Information Architecture Laboratory also had such a
research agenda in mind for their Australian Research Council funded project,
Embedded Research Within Architectural Practice (SIAL, RMIT 2006). There,
participating architect-researchers formed up distinctive investigations within different
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and unique practices to understand how innovation and development could be
supported in contemporary architectural designing. One participating architect-
researcher, for example, gathered data naturalistically “to capture the background,
current conditions, development and environmental interactions of ... [her] role as an
architectural designer in a firm whose practice is increasingly engaging with digital
media” (Benton 2008, p. 50). Likewise, a participatory study, carefully chosen, could
give me direct, real-time access to gathering data related to the processes of design
and its development. At the same time, it would be possible for me to test the worth of
any of my developing insights in the real-time context in which they arose. So, this
participatory approach seemed promising as a way for me to gain knowledge about the
nature of design.

To shed further light on particular strengths and weaknesses of such first-person
studies, | consulted two related and well-established research traditions. Both self-
experimentation (Altman 1987; Martinelli, Czelusta and Peterson 2008a, 2008b) and
autobiography (Clements 1999; Lancy 1993) provided evidence of the power of these
methodologies and highlighted particular challenges that needed to be considered and
addressed: for example, the complexity integral to a first-person naturalistic study,
particularly with the unlimited access to the researcher-subject’s observations,
thoughts and ideas, the potentially large, comprehensive data set and the inherent
noise operating in this real-life setting. Though | subsequently adopted a first-person
research approach to gain design knowledge, | customized it in ways | now describe.

Developing a first-person methodology to gain
design knowledge

My background in Education (formerly as a teacher and more recently as an
academic supporting learning and teaching in a university) and my strong interest but
lack of previous formal study in Architecture pre-disposed me towards undertaking a
first-person study in architectural design. In essence, | set out to gain knowledge about
the nature of design through learning to design, becoming a learner-researcher.

In taking account of my limited experiences of architectural designing and so as to
hedge the chances that | might learn to design successfully, or at least gain useful
insights into designing, what was needed was a context within higher education in
which | could grow, first-hand and in real time, an understanding of design. All these
considerations suggested participating as a mainstream student in a first year
undergraduate architectural design subject. To locate a suitable subject, | consulted
with colleagues at my university’s School of Architecture. The objectives of
Architectural Design: Design Basics, a core first year design subject, supported my focus
on seeking to understand designing. | subsequently became a fully participating student
in this design basics subject, learning alongside other students.

In a novel study such as this, it was crucial to identify, address and therefore diffuse
the ethical risks involved, not only for me but also for the students and academics who
would be participating in the subject and, therefore, in the research context. For
example, in reporting this research, | recognized and acknowledged all references to
students’ and teaching staff’s contributions to my learning to design, as is academic
practice at my university (Assessment Procedures Manual UTS 2001/2010). Students
and teachers could choose whether such acknowledgement was by real name or
pseudonym, reflecting recent research practices that argue for participants’ right to be
identified and thereby safeguarding their ownership of work (Kelly 2009; Tilley and
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Woodthorpe 2011; Walford 2005). This study’s context was also identified, to highlight
its particularity and to avoid implying its generalizability by dislodging it from its
particular history and geography (Nespor 2000; Walford 2005). Indeed, many scholarly
architectural design communities accept and practise such protocols (for example,
Hensel and Menges 2006, 2008a, 2008b; Sunguroglu 2008).

During the fourteen-week semester, as both researcher and subject, | had unlimited
access to when data could be collected. So the contexts in which | found myself, both
within the formal arrangements of the subject and in the activities of my life more
broadly, provided diverse opportunities to learn about design. For example, as part of
my academic life | attended public seminars where practising architects talked about
their processes and projects. To keep track of and document my learning to design over
the semester, | gathered various data including:

= Subject documentation such as subject outline, studio handouts and
assessment guidelines

= Extensive audio recordings of lecture and studio sessions

=  Notes | made during lecture and studio sessions

= Selective video recordings during studio sessions, including of other students’
designing, when and if | felt it might help my own learning

=  Ajournal in which | recorded extensive chronological field notes of my own
thoughts, questions, observations and ideas as they occurred, and in such a
way as not to disrupt the designing itself

=  Design artefacts | made including drawings and models as well as digital
photographs | took at various times to document consecutive development of
my modelling

= Formal assessment submissions and formal written feedback

= Records of various related experiences outside of formal learning in Design
Basics

= Video recordings of a series of four conversations held individually with
students on completion of this subject to elicit their experiences and views of
designing

Amassing a large, complex dataset, | developed a system to organize this data in
such a way as to enable ready access, comparison, interrogation and referral.

As a learner-researcher, | used that data to track my own designing in the context of
my class community’s learning over time, how my architectural design ideas were
tested and the nature of any progression that occurred in my thinking about design.
Furthermore, to preserve the integrity of the research in its reporting, | organized the
reporting of my findings according to the key milestones marked out as the subject
assessments. As each milestone section of the account was written, | could analyse it
for evidence of my ideas about design, focusing on my development and critique of
those understandings of design. By attending to such detail, | was able to write a
careful descriptive and analytical case study of my learning to design. As such, this
extensive account was cumulative and developmental (see Golja 2011).

So, in this first-person study, | set out to investigate: What insights into design, if
any, can | gain as a learner-researcher in an undergraduate architectural design basics
subject? Design Basics was studio based, with students undertaking a project-based
design exercise. During my participation this project involved designing a weekender
for a particular client in a specified location and on a defined site. Here, | report the key
findings of this learner-researcher study.
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Gaining design knowledge through learning to
design

My analysis of data from the early weeks suggested to me that | had a view of
designing as developing the fit of my building idea with the client’s expressed needs
and desires. To create this fit, it appeared to me that | was eliciting, analysing and
enacting qualities important to this particular client.

In subsequent weeks, my analysis indicated that development of ideas over time
were integral to designing. Indeed, it became increasingly clear to me that designing
did not entail instructions, nor could the design be known a priori. Rather, ideas
emerged as we were designing, and these ideas developed through testing, modifying
and refining. | also began to recognize various contextual influences shaping my design
ideas, factors that | was taking into account to enhance fit between the client’s and my
design ideas.

Over the final weeks, | was able to form a developmentally coherent view of
designing as three phases, a view that made clear the changes in my ideas about
designing over the semester. | identified and described these three phases through
which | came to appreciate that my ideas about designing passed in this way:

Imagining possibilities

In learning to design | sought inspiration from various sources and in different ways.
Designing encouraged me to be open to experiences, opportunities and changes, to
observe my surroundings and to scout into new areas. Such explorations were driven
by an enquiring urge that gave rise to copious questions over the 14 weeks. Once such
guestions were made explicit, | noticed that new ideas emerged to be explored and
investigated for their fruitfulness, through engagement in a broad and rich communal
setting. Such engagement occurred, for example, through,

=  Aniterative process of meeting with the client, exploring possibilities together
in conversation;

= Analysing the site map, its particular topographical features, as well as using
first hand experiences of the site’s location;

= My own experience and access to the work of others, becoming aware of the
pivotal role of media and technologies in designing;

= Comparing other students’ interpretations of the same client’s brief with my
own, noting similarities and questioning differences;

=  |Immersion in the immediate physical environment, closely observing objects of
importance or interest to us;

= Becoming familiar with the work of architects preceding us, recognizing this
inherited pool of architectural ideas could be used to learn from, to think with
and to generate contemporary possibilities;

= Agrowing awareness of diagrams and their potential as a generative
technique;

= Considering the potential of ideas originating in disciplines outside Architecture,
exploring by way of interpretation and experimentation; and,

=  Aseemingly insatiable curiosity in attempting to meet design challenges, and
venturing beyond what | knew, for example, in exploring ideas about curvature
that challenged square box housing.
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In all these ways, as we engaged with diverse opportunities, possibilities could be
imagined.

Interpreting ideas to form architectural principles

| recognized design ideas in the studio setting had their roots in these early
explorations and imaginings. Initial ideas were interpreted and represented in
architectural terms, through form and shape. | noticed, as | experimented using various
media, that modelling enabled greater fluency in my transition to working with ideas in
spatial ways. From such interpretation and exploration, | generated curving forms.

From an initial curiosity about architectural design as a conceptual process, | came
to understand architectural design as a particular way of carving up a space, where
concepts in design were organizing principles or broad patterns. On that view, a
concept organized and structured spatial thinking in designing. Once we had generated
a concept for a particular project, questions and possibilities emerged that began to
constrain the choices we could make and subsequently, how a building idea developed
under contextual influences (developing fit with client and environment). In other
words, we interpreted and tested various emerging ideas and influences against this
concept for fit and relevance, and so, concepts acted as a useful constraint in our
designing. | came to observe how concepts offered a rigorous way of thinking about a
spatial idea, for exploring possibilities and guiding development.

Through my exploration of curvature, | sought to understand the spatial principles
that could guide the development of such organic forms. | had organized and
structured these curving spatial ideas so they expressed a sense of flow and movement,
a welcoming gesture, as they encompassed the natural bush environment within their
spaces. However, such structuring seemed to lack rigour. Though | did not know what
spatial principles might shape curving forms in architectural designing, | speculated that
these values would not originate from Euclidean spatial rules. | came to recognize that
spatial principles were dynamic: that conceptual development in architectural
designing was influenced by broader cultural knowledge and change, for example, of
materials, technologies and theories. Such exploration of spatial ideas and concepts
provoked insights into how designing development seemed to occur, in my own
designing over one semester and in the discipline of Architecture over longer time
spans.

Distilling quality

From one project brief, we were to generate many and diverse ideas over the
course of our designing in this subject. In developing our design proposals, clearly we
were selecting some ideas and discarding others, as were the teaching staff. Therefore,
we were making value judgements (whether tacitly or explicitly) about the ideas we
were generating and the choices we were making: for example, what was good about
particular ideas, what was not; what was working, what was not. In our designing, as
these selections seemed to be made for their particular worth or value, our design
ideas developed in particular ways: through processes of analysing and testing these
values, modifying and rethinking, refining and making changes.

In the first week of my learning to design, | wondered how the conceptual process
in architectural designing occurred. Much later, serendipitous events exposed me to
various broader conceptual shifts that had influenced Architecture. | came to
understand knowledge, in itself, as value choices, and so, such conceptual shifts
represented value change or development. Similarly, in our designing over the 14
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weeks, our design concepts also underwent many changes; their qualities were tested
in various ways and developed. For example, our early design ideas aimed to develop
initial fit with the client and we took a proactive approach to elicit, analyse and enact
values important to our client. Then, | began to conceive how contextual influences
could enhance this fit between the client’s and my design ideas. In such development
over time, our design ideas were subject to tests and from such tests we could begin to
generate criteria for being able to recognize the quality of our design choices. For
example, | reviewed the client’s and the tutor’s responses to my design idea and
clearly, | took their value judgments into account in my subsequent design decisions;
my early investigation into curvature had seeded questions about judging quality; and,
perhaps most poignantly for me, when | could not generate the architectural criteria on
which to judge my curving design idea, | radically changed my design concept. |
adopted a new concept which, when subsequently put to architectural tests for quality,
failed.

On this view of designing, | came to recognize that when the academic teacher
discussed our learning to design, he was actually describing a process of distilling
quality over time. He provoked us to consider why we were designing in the way we
were and the choices we were making. He urged us to interrogate the architectural
ideas we were inheriting, as Venturi did in challenging modernist values with their
absence of cultural meaning and contextual relationship. He took opportunities to
expose us to how, historically, architects had imbued their architectural designs with
particular qualities: for example, values such as beauty, form, emotional effect. So, |
came to understand how, through designing, such broad values were interpreted to
form coherent, rigorous architectural principles. We were encouraged in our designing
to interrogate how different qualities might be conceived and evaluated and
subsequently, how we might test the architectural interpretation of the value itself. In
essence, it seemed to me that criteria surfaced during the process of designing for, in
that dynamic context, values could be examined, and re-examined, over time.

So | came to understand that designing intimately concerned the quality of what
was designed, quality that was distilled over time: so designing was not only about a
process, about development or reaching a solution. Rather, designing involved making
explicit why particular choices or decisions were selected as values and realized and it
involved judging quality by testing in the physical and social world. Of course, quality
could be judged solely on internal criteria (what the academic teacher termed “self-
referential”: testing that occurred against geometrical criteria). However, this self-
referential testing seemed to signal a deficit view of architectural design, lacking
external value tests. Paradoxically, such designing failed the most fundamental tests of
quality at the individual and collective (or societal) levels (for example, designing could
ignore the client’s core desires, as some students had done when they unsuccessfully
presented their initial design ideas to the client).

Essentially, then, by being a learner-researcher in an undergraduate architectural
design basics subject and progressing my views of designing over the weeks of studying
this subject, | was able to refine my view of architectural designing to develop a three-
part heuristic of imagining possibilities, interpreting ideas to form architectural
principles and distilling quality (Figure 1). As such, this view of architectural designing is
a heuristic for value selection.
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Growing design ideas over time

Recognising context to enhance fit
between client and design ideas

Imagining possibilities

Interpreting ideas to form
architectural principles

Distilling quality

Figure 1. My value selection heuristic of architectural designing. Source: Golja 2011.

The detailed evidence of this learner-researcher account legitimizes such a view of
designing and the idiosyncratic pathway by which it crystallized. However, it was then
necessary to test its broader viability. | did so by analysing whether this particular
design knowledge, gained through learning to design, could also describe and explain
architectural designing more broadly.

Testing the viability of my design knowledge

So as to perform a preliminary, small-scale test of the viability of my value-selection
design heuristic, | selected a small number of recent cases of architectural designing,
conceived and realized at the cusp of the twenty-first century, where | could access
designs and design development by way of extensive archival material (including
commentary on designing events from different perspectives). So that my small set of
test cases might be as representative and diverse as possible, | decided to include
architectural designs with different cultural and environmental contexts, different uses
or functions and different project scales. Based on this criteria, three cases were
chosen: Beijing’s National Aquatic Centre for the 2008 Olympic Games (the
Watercube); 30 St Mary Axe, London; the Modern Education and Training Institute
(METI) School, Rudrapur.

There were obvious constraints and limitations of this archival approach. For
example:

= | could access only selective and, in some places, fragmented and necessarily
subjective records of designing as development over time.

=  Accounts might have been written retrospectively thereby neglecting possibly
significant fine-grained detail while designing was occurring, at best possibly
jeopardizing chronological accuracy, and at worst, risking presenting a different
story.

=  The discourse of professional architectural designing might have masked the
struggle that such human activity encompassed and instead, may have
emphasized particular successes or failures as end points.
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Nevertheless, from the detailed and rich archival data available for these three
cases, | could track development using both designing events and design artefacts to
write detailed case studies (see Golja 2011). From those accounts, | gauged whether
such designing could be recognized as value selection. What follows is a brief analytical
summary.

1. National Aquatic Centre, Beijing

The design of the National Aquatic Centre for the 2008 Olympic Games had its
genesis in playful exploration of the fundamental element of an aquatic environment:
water. The state of water became an inspiration for organic curvilinear forms, wall
features, entrances and cladding. However, given the cultural location of this Olympic
venue, traditional Chinese geometries of axial arrangement and rectilinearity were
deemed important and explored in relation to this Aquatic Centre’s historical precinct.
Clearly, the Watercube designers imagined possibilities.

Key contextual factors (such as light, heat, acoustics) were subsequently identified,
influences against which these early ideas of water and square form could be further
tested. Indeed, such influences provoked ideas about an insulated greenhouse with its
structure in a cavity and ETFE as cladding material. As design ideas were being
investigated and refined, the choice of an innovative structure became crucial. A novel
structural system incorporating space and facade was conceived architecturally from
previous design explorations of bubbles and recent concepts derived from theoretical
physics. So these designers interpreted crucial ideas to form architectural principles. As
they tested their evolving imaginative and architectural ideas against various
contextual and cultural factors, they distilled quality in their developing architectural
concept which went on to receive public recognition and be awarded the winning entry
in this prestigious Olympic design competition.

Throughout this contingent, iterative process of the Watercube’s early designing
over time, evidently, different possibilities emerged and were explored and tested
architecturally, before being selected on the basis of their value. In essence, | could
recognize the designing of the Watercube as a case of value selection.

2. 30 St Mary Axe, London

The historic site of 30 St Mary Axe created particular architectural opportunities,
bringing together three distinctive agendas. The historical significance of an urban
setting, a client’s drive for innovation and sustainability and an architectural firm’s
conceptual development of ideas (articulated and realized in their previous projects)
acted to ignite early imaginative possibilities for a skyscraper.

Initially, client-based desires and aspirations shaped the architects’ form-finding
experiments, generating non-conventional complex forms. Social spaces, a key design
priority for this architectural firm, were then explored as atria in those forms and such
ideas were shaped aesthetically by economic considerations. Over time, curvaceous
forms, a spiralling language generated by rotating atria, viable construction of floor
plates and a simple complementary structural logic emerged as architects explored and
interpreted various social, environmental and economic agendas to fuel ongoing design
progression and new possibilities.

Parametric modelling enabled designers to create and test dynamic models to
better understand the qualities of these complex geometries. As testing occurred on
these developing architectural ideas, particular aesthetic principles were also explored,
selected and refined to distil quality. For example, qualities initially tested intuitively
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were then examined technologically as parameters for elegant curvaceous forms, for
ecological benefits, for a feasible structural system and for an economically viable
program.

Again, this second case of designing resembles a value-selection view of design. In
developing the concept for 30 St Mary Axe through intensive modelling, various
agendas were taken into consideration to trigger innovative possibilities. Such values
were interpreted as, for example, aesthetic principles in form, structure and program.
These qualities were then refined when design ideas underwent further tests (for
example, of feasibility, viability, sustainability and profitability) and were modified.
Therefore, in this second case, | can also recognize designing as value selection.

3. Modern Education and Training Institute (METI),

Rudrapur

The design of the METI School arose from a series of fortuitous events. An
architecture student’s early experiences in a foreign community awakened particular
cultural sensitivities. Then, opportunities in her architectural studies enabled
continuing pursuit of her interests and concerns for this community through designing,
in particular, a school. In these fertile environments, possibilities emerged and were
imagined.

As she designed the school, this student identified qualities important to the village
community, the local educational system (METI) and the children. She explored these
qualities architecturally against a wash of her own personal views and experiences. For
example, having articulated a concept of beauty as sustainability and harmony with the
ecosystem, she used this concept to re-examine the use of local materials and
resources. For her, designing involved generating fit between the community’s desires
and their ecological sustainability (including economic self-sufficiency and
environmental balance). So, in reconceiving endogenous resources (mud, bamboo) and
generating a novel structure in collaboration with another architect, she clearly
interpreted ideas gained from her cultural and educational experiences to form
architectural principles. Once such design principles were deemed to have been
successfully enacted in the METI School, they were utilized by the community in other
building projects. So, in designing to respect the sustained growth of local identity,
testing her architectural ideas against various cultural responses and support of a
community’s development, she distilled quality.

The METI School and the designs it subsequently generated also illustrate how the
process of values development can occur in designing. Cultural qualities were made
explicit and examined. An imaginative, architectural re-interpretation of such qualities
generated new principles for designing. These principles provoked value change in a
community and the creation of a new knowledge system. (For example, children were
learning in a built environment that itself was an innovative embodiment of new
community values; more broadly, the community used the new architectural principles
to drive their own development.) This third case affirmed designing as value selection.

Just as my view of designing anticipates a developmental pathway (shown in Figure
1), influenced by contextual factors and individual agendas, so too, the designing in
each of these three cases, through responding to various influences and opportunities,
set distinctive trajectories. Furthermore, in each unique case, a value-selection
heuristic could describe and explain how designing occurred. Therefore, the evidence |
found suggests that a view of designing as value selection was viable in contemporary
architectural designing (to the extent that these three cases represented it).
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Conclusion

Of the wide range of possible research approaches to gain design knowledge, a
learner-researcher approach was ideally suited for me, as an educator, to be able to
gain insights about design in an unfamiliar discipline. Indeed, just as | had engineered a
methodology to undertake research outside my field of expertise, so too have other
scholars undertaking design research: for example, Lyon’s (2009, 2011) studies, as an
“outsider” researcher, in the Centre for Excellence in Teaching and Learning through
Design (CETLD), illustrating how it is possible to engineer a range of different
methodologies appropriate to the circumstances of particular researchers. | was able to
locate one other leaner-researcher study in an educational setting (McGinn and Boote
2003), although the learner-researchers in that study were not novices, as | was, but
expert mathematicians who chose to study problem solving by enrolling in an
undergraduate history of mathematics subject.

In my study, | acknowledge that | could only approximate the experience of a real
student. (For example, | was only studying one subject and could not benefit from
complementary insights from other subjects as other students did; and no matter how
genuinely | tried to assume the role of a student, the subject teaching team was aware,
in the final analysis, that | was not a student.) Nevertheless, | believe that the approach
had integrity in that | was and felt that | was, in every sense, a learner in this subject
context and the subject teaching team, as well as other learners, could see that | was.
Though this methodology can be demanding, further learner-researcher studies, where
such an approach has integrity for researchers, would complement the single
perspective | have reported here and provide further valuable insights for academics
and for professional practitioners.

As already noted, | am not a designer nor an architect, although | have undertaken a
preliminary test of my view of designing as value selection by consulting available
accounts of three recent architectural designs. Other studies, undertaken in different
architectural contexts, have also viewed designing as having an important valuing
component (for example, Beinart 1981a, 1981b; Billings and Akkach 1992; Lera 1981;
Loukissas 2008). Design scholars might now examine my view of designing to see if they
agree with it or whether it needs to be modified or extended. In fact, design scholars
may wish to revisit the findings of these two studies as set out in my data (Golja 2011)
to see if they affirm, reject, modify or extend my interpretations. Such undertakings
could provide fruitful ways of triangulating and/or corroborating the design knowledge
| gained through these two studies. These suggested research directions could also
provide these scholars with valuable learning, teaching and research data.

At core, my value selection heuristic — in which | crystallized the three components
of imagining possibilities, interpreting ideas to form (architectural) principles and
distilling quality — attempts to explain how designing occurs, and thereby lays the
ground for theory development. Here, in my learner-researcher study, | reported on
development (or progression) in designing. To do so, | engineered and used a research
approach that sought to detect designing development as it occurred over real time.
Other researchers in various designing disciplines have chosen to gain insight into
development in a different way: by investigating specific snapshots of development —
novices, design graduates or expert designers —and comparing the designing of these
different populations (for example, Atman, Chimka, Bursic and Nachtmann 1999;
Bonnardel and Marmeche 2004; Kavakli and Gero 2002; Seitamaa-Hakkarainen and
Hakkaraninen 2001). Now, overarching developmental explanations of designing are
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needed that will go some way towards unifying research findings from these differing
approaches. Whilst it is difficult to induce a resilient theory from my developmental
data, on its own, my investigation can provide a small exemplar of how such data,
required for theorizing, might be collected and analysed for explanatory insights in
diverse design and educational contexts.
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subject. She is also grateful for the generosity and openness of students
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Finally, it was only through the Faculty of Design, Architecture and
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shared aspirations to understand design education much more deeply that
it was able to proceed.
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DRS // CUMULUS 2013 DRS
2nd International Conference for Design Education Researchers
Oslo, 14-17 May 2013 Oslo 2013

Design Learning for Tomorrow
— Design Education from Kindergarten to PhD

Many thanks to the Design Research Society (DRS) and Cumulus for giving the Oslo
and Akershus University College of Applied Sciences the confidence to chair and
organise this 2" international conference for design education researchers in Oslo May
14-17, 2013. Researchers from more than 74 universities have undertaken a rigorous
double blind review process used to select papers for inclusion in these conference
proceedings. We received 225 full papers and of these 165 were selected and included
in the conference proceedings and presented at the conference. Thanks to all, and a
special thank to professor Peter Lloyd of the Open University, who served as chair of
the scientific review committee and to dr. Janne Reitan of the Oslo and Akershus
University College of Applied Sciences who chaired the committee with him.

The 2™ international conference for design education researchers in Oslo May 14—
17, 2013 on the theme of ‘Design learning for tomorrow — Design education from
Kindergarten to PhD’ received an overwhelming response. This is gratifying for us, the
organisers, as we see design in a broad interdisciplinary perspective in support for a
better tomorrow. For years we have promoted the idea that sustainable design
solutions should include more than ‘professional’ designers; they should also include a
general public as ‘conscious’ consumers and decision makers with responsibility for
quality and longevity, as opposed to a “throw-away” society.

This is also the reason why we as the conference hosts have chosen to focus on
design education from Kindergarten to PhD. This perspective was put forward as a
contrast to most design education conferences where there is either a focus on design
education for professionals or general education for children and non-designers. In the
call the conference papers we have argued for a longitudinal perspective on design
education where the education of professional designers is seen in relation to general
education of a people. This is becoming increasingly relevant as more and more
decisions are being made on the basis of visual representation. With this conference
we have the ambition to see education at many different levels in securing a
sustainable future for the design of everyday life solutions. For that we need qualified
and reflective decision makers with a consciousness for quality of design and solutions.

Why are these issues of concern for Norwegian researchers in this field? The answer
goes back to the 1960 National Curriculum for primary and lower secondary schools in
Norway, when art and crafts were merged into one subject. Currently this subject
includes art, architecture, design and visual communication. No other Nordic—or
European—country seems to have developed a model similar to this and today we see

Copyright © 2013. Copyright in each paper on this conference proceedings is the property of the author(s).
Permission is granted to reproduce copies of these works for purposes relevant to the above conference,
provided that the author(s), source and copyright notice are included on each copy. For other uses, including
extended quotation, please contact the author(s).
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the benefit of this merger where design is at the core of the subject for youngsters —
building upon the best from art and the best from craft to become creative problem
solvers and critical consumers. | am looking forward to the day when UNESCO, or other
organisations with responsibility for funding research, recognise that we need more
research and knowledge on what impact design education from Kindergarten to PhD
have on consumer habits and sustainable development at large. | hope that such
projects are not far away. Politicians have far too long been told that advanced
mathematics is the main way to stimulate youngsters to abstract thinking. The
designerly way of solving problems can be even more suitable in training abstract
thinking, and it will also include ethical aspects of sustainable development and
ecology. A design literate general public would therefore be a step forward in
supporting the statement of commitment by the members of Cumulus; the ‘Kyoto
Design Declaration 2008’.

For this DRS//cumulus Oslo 2013 conference we are happy to continue our
international cooperation for design education research. In advance of the conference
we have cooperated on editing the conference proceedings at level 1 in the Norwegian
system. After the conference we will cooperate for special issues of the following
academic journals; Art, Design & Communication in Higher Education, TechneA, Design
and Technology Education, Studies in Material Thinking and FORMakademisk. The role
of journals as an arena for design education research is essential for the advancement
of knowledge production within the field. For the Nordic design and design education
research field, FORMakademisk has played a crucial role in its five years of existence, as
a digital open-access journal for both design and design education research. Its first
editorial wrote that:

The aim of the journal is to provide a venue for research in design and design
education, and thereby develop an interest and working community of scholars in
the field. The editorial team perceives design as a generic term that includes
creative and performing activities in the great span of the artefacts 'from the
spoon to the city'. The editorial team relates to design education as a field that
includes the dissemination of design in society and the teaching of design at all
levels general education, vocational preparation, professional education and
research education - from kindergarten to doctorate.(www.formakademisk.org)

The Norwegian design education community includes design education for
professional designers and teacher training for design educators. The teacher training
is mainly developed through two master programmes—one in Oslo (Institute of Art,
Design and Drama, Faculty of Technology, Art and Design, Oslo and Akershus University
College of Applied Sciences - HIOA) and one in Notodden (Department of Art Education,
Telemark University College - HiT). Two PhD-programmes; Oslo School of Architecture
and Design (AHO) and Cultural Studies at the Telemark University College, have a focus
on both design and design education. The AHO programme was chaired by professor
Halina Dunin-Woyseth, who has played a key role in developing research within the
‘making disciplines’. From the AHO programme the research network DesignDialog was
established in 2002 with research focus on three themes; 1) Studies of dialogues of
design in context, 2) Studies of design education, and 3) Studies of public dialogues on
design.

| see this conference as a further step to international collaboration in design
education research. Thanks to all those at HiOA, Faculty of Technology, art and design,
who have supported this conference; Dean Petter @yan and institute leaders Ashild
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Vethal — Institute of Art, Design and Drama, Gunnar H. Gundersen — Institute of Product
Design, and Laurence Habib — Institute of Computer Science. Without their support this
conference would not have been possible. Thanks are also due to the leaders of Oslo
and Akershus University College of Applied Sciences, rector Kari Toverud Jensen and
head of research Frode Eika Sandnes, for general support to the internationalisation of
design education research at HiOA, including this conference.

It is an honour for us that the DRS-Cumulus partnership will be signed in Oslo by
DRS chair professor Seymour Roworth-Stokes and Cumulus vice-president professor
Luisa Collina. Professor Michael Tovey and co-chair of this conference Erik Bohemia
have played a central role in preparing for this partnership and this 2" conference for
design education researchers.

Warm thanks to the Scientific review committee, the Scientific review panel, the
Programme Committee, the Organising committee, and the rest of the Editorial team;
Janne Beate Reitan, Peter Lloyd, Erik Bohemia, Ingvild Digranes and Eva Lutnaes. Thanks
also to colleagues and students for valuable contributions.

We are also grateful to our supporters and sponsors; the National Museum, the
Research Council of Norway, the musicians and designers Peter Opsvik and Svein
Gusrud, the furniture companies SAVO, HAG, STOKKE and Variér for generously
providing display chairs for the exhibition, and all the other supporters and cooperation
partners.

We hope, as the organizers, that the conference will promote design and design
education as a field of practice and inquiry. We hope that it will create a fertile context
for establishing new networks of future co-operation, nationally and internationally,
and that design education research in its broad context will be recognized both inside
and outside the design research community. The general public’s interest for design
and quality is developed from the kindergarten, through primary and secondary
education and the public’s attitude is central for professional activities and a broad
democratic design participation.

Liv Merete NIELSEN

Professor, designer
Chair of the conference
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Design Pedagogy Special Interest Group of
DRS

This is the second symposium organised jointly by the Design Research Society and
CUMULUS. The two organizations complement each other. CUMULUS is the
International Association of Universities and Colleges of Art, Design and Media. It is a
non-profit organization consisting of 165 universities and colleges of art, design and
media from 43 countries. Cumulus was founded in 1990 and since then has been acting
as an umbrella for many purposes and numerous projects for education and research
of art, design and media. The Design Research Society is a multi-disciplinary learned
society for the design research community worldwide. The DRS was founded in 1966
and facilitates an international design research network in around 40 countries.

The Design Research Society has three main aims. It focuses on recognising design
as a creative act, common to many disciplines. It has the intention of understanding
research and its relationship with education and practice. Then there is the overall aim
of advancing the theory and practice of design. The membership of DRS is international.

The Society’s Special Interest Group in Design Pedagogy is one of five in the society.
It aims 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 the conference stream has concentrated on design education at
that level.

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. There was a particular emphasis on developing research in the area
of Design Pedagogy. 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.

This was consolidated at the DRS Biennial Conference in July 2012 in Bangkok.
Papers aligned with SIGs were streamed through the conference programme. The
Design Pedagogy stream consisted of 24 papers which was a strong representation
within the conference. They focused on teaching and assessment, education and
learning, design methods and processes, design approaches, cognition and creativity,
and design culture, with papers grouped accordingly. Attendance at the sessions was
good with informed and lively discussion.

In recognition of the strength of the papers at the conference, 8 of them were
selected to form the basis of a special issue of the Design and Technology Education
Journal. It was edited by Erik Bohemia and Mike Tovey and it included a review of the
conference and an editorial which related the developments in design pedagogy in
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higher education which the papers focused upon, to the wider issues of design teaching
at the school level.

This second DRS/CUMULUS conference builds on these developments and develops
them into new areas. Its theme of design learning for tomorrow encompassing design
education from kindergarten to PhD is large and ambitious. The conference is intended
to be an international springboard for sharing ideas and concepts about contemporary
design education research. It is open to different facets of contemporary approaches to
such research in any aspect and discipline of design education.

The context for this is set well by the organizers who say:

‘Designed artefacts and solutions influence our lives and values, both from a
personal and societal perspective. Designers, decision makers, investors and consumers
hold different positions in the design process, but they all make choices that will
influence our future visual and material culture. To promote sustainability and meet
global challenges for the future, professional designers are dependent on critical
consumers and a design literate general public. For this purpose design education is
important for all. We propose that design education in general education represents
both a foundation for professional design education and a vital requirement for
developing the general public competence for informed decision making.’

This is a powerful and energising assertion for all of us involved in research in design
pedagogy. It is possible that you could argue that this is what is needed, for despite a
richness of activity, the number of journal papers on design pedagogy research could
be higher. In a ranking of design research journals (Gemser et al, 2012) Design Studies
was placed first. In the last year it has published only three papers on design pedagogy.
This is better than the second placed journal, Design Issues, which has none, or another
highly rated publication, The Design Journal which also has none. A challenge for
scholars of research in design pedagogy is to achieve a greater impact amongst our
journals.

Design research is not the same as research in some other disciplines. (Ref) Ina
fundamental science such as physics if research stops then effectively the discipline
comes to a halt. If there is no physics research then there is no physics. Design is not
like that. If design research were to stop then design would continue, more or less
regardless. Designers would continue designing things, and probably the world would
notice no difference. It would seem that design research is not central to design
practice.

Design research is an activity which is directed to exploring and understanding the
nature of design, its processes and methods. It has loftier academic aspirations than
the data gathering part of the design process. It is usually undertaken by academics,
and it is expected to conform to conventional standards of academic scholarship and
rigour. Design research is clearly necessary for the academic respectability of the
discipline.

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. It is an intention which probably applies to a minority of the students, but it
is important nonetheless. In schools design education overall has to achieve much
more and its broader reach is extremely important. It is important that research into
design pedagogy should also have this wider relevance.

The recently published ‘Design and Designing: a Critical Introduction’ (editors S.
Garner and C. Evans) is intended to provide an overview of design for those at school
who are considering embarking on a university or college education in design. It
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consists of a collection of essays from a large number of contributors each concerned
with a different aspect of design. In the first chapter for example Tovey asserts that the
purpose of design education at this level is to provide students with a passport to enter
the community of practice of professional design (Tovey 2012). For a significant time
this has been the intention of practice based design education. Many students have the
ambition of achieving a level of capability to function as designers in the professional
world. In order to reach this standard they need to demonstrate a level of professional
‘polish” and presentation to match that of the practising designer. However Tovey also
argues that the most fundamental quality they need is one of creativity. The key to
their achieving this lies in their abilities to think in a solution focused way employing
visuo-spatial intellectual abilities. The ability to engage in creative thinking, and more
particularly the creative synthesising of ideas through design thinking, is the most
important capability required to enter the community of professional practice.

These are capabilities which need development from an early age. Abilities such as
tackling problems with a solution focus, and thinking visuo-spatially 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, 1984) Cross has gone further in suggesting that designerly thinking
might be a basic form of intelligence (Cross, 2006). Although the case for such a view is
not proven, it is a productive stance to take as it helps to identify and clarify features of
the nature 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.
As the organizers of this conference propose design education can make a vital
contribution to the development of the general public competence for informed
decision making. Thus design education can be seen to have a wide remit in both
providing the next generation of designers, and developing competence in decision
making more generally. If it is to meet these challenges then research into design
pedagogy has a crucial role in supporting the development of innovative and effective
design teaching.

Michael TOVEY
Convenor of the DSR Design Pedagogy Special Interest Group (PedSIG)
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About the Design Research Society

Design Research Society (DRS) is commending time, effort and energy and having
already been investing these over the past 40 years to give rise to the most astute and
relevant research in design.

When asked on numerous occasions to comment on design and design research,
I've always been very careful, if not harsh, with regards to certain research projects
whose content and/or approach seemed to fall short on the front of the relevant things
in design. My reaction hit even closer to home in France where design is absent from
academic disciplines, and design research has yet to really take off. | have to admit,
nonetheless, that the strides undertaken by several universities abroad and continued
by DRS have swayed me into believing that there really is an area that craves further
learning and discovery, and cultivates fresh, relevance-hungry skills and competencies.
Conferences and DRS-published works reflect a tremendous proliferation of new ideas,
new projects and new ways to breed knowledge.

In 2010, and after having sat in on a conference in Seoul organized by the
International Association of Societies of Design Research, | wrote the following: “Taking
advantage of design’s coming out and its lack of visibility research-wise for the
purposes of Sociology, Psychology, Education Science, or even hard science, and playing
them off as “design research” can only prove beneficial to design in the end. Employing
the design research notion loosely, when, in reality, its usage is clearly career-geared,
does not seem all that fitting to me either.

The scope of research needs to be clearly outlined in a category of its own, and
based on a language that both captures and communicates the knowledge from all
fields spanning social and hard science, not to mention the socio-economic challenges
that riddle our everyday. Design is a language doubling as an interface that connects
people, ideas and knowledge, and imagines them in a better tomorrow. We could come
up with our own scientific version of it as long as we don’t get carried away and throw
everything together haphazardly merely because design is omnipresent, and it suffices
to get the intellectual juices flowing every now and then.”

Time may have elapsed since these thoughts first emerged, but the issue remains
the same. This text reflected the questions that crossed my mind following the various
presentations | had attended. One presentation, in particular, caught my attention. It
was given by a doctoral student who claimed that the work he was doing on the design
of a bicycle was research. Twenty years ago, designing a bike was considered design.
Today, that same bicycle now aspires to fall under the category of “design research.”
Let’s try and refrain from wanting to label any idea, even the most relevant, “research.”
Despite their efforts to make a hard science out of Marketing, business schools are
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busy filling in the gaps left behind by research done in the Marketing field. Every
business owner and retailer in the world will tell you that Marketing is not a science,
and wanting it to be one is just as futile as deciphering the gender of angels.

Design research is alive and well, and several universities have incorporated it into
their agendas. It means nurturing a different kind of knowledge and insight at a time
when other research fields lack the necessary to go head-to-head with the problems
facing Mankind. There within is the incredible opportunity to truly, once and for all, set
the fields of social and hard science apart. Kudos to DRS for being vigilant in choosing
projects that are apt to map out a new direction between the two.

Just as design, creation and innovation are being positioned as solutions to
problems in a world whose paradigms are crumbling, it would be, without a doubt,
counterproductive for design research to cut ties with design practice. From an
academic standpoint, it would also be a shame for design research to appear more
virtuous and prestigious than design itself. That said, the loss would be just as great to
reduce design to nothing other than a technique or representation. What design can
offer goes beyond practicality. Design research goes beyond the designer. Their
interconnectedness does not impede their individuality.

Design research and design itself are complementary. While loyal to the
fundamental principles specific to each, both strive to find common ground and engage
in a healthy give-and-take relationship to ensure balance and difference. With Mankind
and its uses at the center of these issues, design gives impetus to an ideal or a
potential, and not only pushes the limits of creativity and optimism to new heights, but
seeks to defy them. At a time when science and technology are encountering a wary
public, and where wealth and welfare are hitting glass ceilings, design provides an
alternative future, and enables us to imagine it through a new lens. One thing is sure:
Design researchers have their work cut out for them!

Christian GUELLERIN
President of Cumulus, International Association of Universities and Schools of Design,
Art and Media
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