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Abstract

The main approach of this paper is to look at desigsearch from a systems-oriented
perspective. This implies that design researcmienstood as a dynamic and emergent field
of interrelated or contradicting thoughts, conceptd ideas. The first three sections of this
paper draw cross-sections into the emerging ricknasdesign research as it matures as a
genuine mode of knowledge production. They addses® of the positions, concepts, and
discussions going on in the field, arguing thatqtige research in design is the most central.
The current state is discussed and the relatiomvbeh design research and other modes of
knowledge production are looked at. A main tendesems to be that design research is
moving towards greater complexity both in issued approaches and that Research by
Design is becoming ever more central. Researchdsidd emphasizes insider perspectives, a
generative approach, operates in rich and multipleers and relates to real life contexts. The
output is new communicable knowledge that is omiyd within design practice. The next
two sections of the paper discuss the various plesselations between design practice and
reflection. These span from distant perspectivesrgvdesign practice is observed by outsider
researchers, looking at practice retrospectively aamtemporarily as in case studies, to
participatory research and insider perspectives ightbe designer-researcher uses his or her
own practice as a means for investigation and aebaand subject for reflection and
knowledge production. The last section proposes chgcal application of multiple
perspectives, methods and media in composite apbesato design research. This analysis
does not claim to provide a complete picture, bstuggests a method of looking at the field
of design research in both a more holistic and mgpecific way. This could be helpful to
position the individual design researchers approachthe complex landscape of design
research. Arguing that ‘traditional sciences’ arery complex and manifold, design research
is in itself a very complex, if not one of the nmmhplex field of knowledge production. The
paper claims that such a complexity demands an Igquiah repertoire of interrelated
methods and positions.

Keywords:design research, research by design, practice bbasedrch.

Introduction

After many years the concepts and methods for desggearch are still in a state of
development. To move forward, | suggest that wadrteedo two seemingly contradicting
things:

1) We need to see the whole in design resedRithard Buchanan (1992) stated early that
there is no single definition that adequately cevelesign. Equally, design research
approaches and methods are manifold and complefacia that frequently has been
overlooked when conceptions of rigour and tradaistientific methods have been discussed
and simplistic models have been suggested. A sgsirspective on the field of design
research provides a holistic and dynamic view lihaks at design research as a complex field
on the move where new ideas and positions are fhrnadere there are ideological
contradictions and where new patterns of resear@ttipe emerge. The systems perspectives
that form the backdrop of this analysis stems fitbie Systems Approach as described by
C.West Churchman as a legacy from World War |l @pkrations Research developing
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systems thinking as a means of planning and a¢@airchman, 1979). It is also inspired by

Soft Systems Methodology as defined by Checkla®@@?, Systems Architecting as defined

by Maier and Rechtin (2000), people like DonellaMeadows (2008) who emphasise an

intuitive and flexible approach to systems thinkiagd Hinte and Tooren (2008) describing

of a soft designerly version of systems engineeriige author has developed the concept of
Systems Oriented Design, developing design prapsieapproaches and skills for systems
thinking. The central issues are to emphasise #tienps of the field of relations rather than

the hierarchical ordering of the systems entities their borders (Sevaldson, 2009).

2) We need to become specific and detailed in desgithe relations between the items
found in this fieldA systems approach to design research also inw¥dbeking at the details
in the field and how they are related. This is olrgly an enormous task and this paper only
provides a draft. The task of this draft, howewver,to suggest a way to describe and
differentiate these emergent models. This is aeuieyy describing the relations between
practice and research, between making and refteciod between implicit and explicit
knowledge. Other design researchers realise thét necessary to go in this direction.
Mattelméki and Mathews (2009) give six differentamples of possible relations between
research and design or art practice. The way falwsato become more explicit and exact in
defining the multiple and rich landscapes of desggearch. The aim is not to narrow down
the field and arrive at a simplified consensus toutopen up the field and give design
researchers access to a rich repertoire of posgbéarch perspectives.

An important aspect in this paper is to relax #latron to other ‘traditional’ sciences so as to
position design research in a larger academic gbni® achieve this, we need to meet four
requirements:

» to regard the ‘traditional’ sciences as non-thneiaig but very valuable sources for
inspiration in building a design research repeetoifhis is necessary since design
research can be seen as defensive and other glissigls patronising. By clarifying
the diverse modes and positions found in desigearel we could avoid evaluating
them according to irrelevant analytical perspective

* to realise that these so-called traditional scisrax@ not uniform nor traditional but
differentiated, innovative and on the move.

* to be specific not only towards our own discourae dlso to compare it with others.
Knowing the specificities of design research, igdesl to distinguish when we can
learn from others and when we need to develop @i@py concepts and methods
from which others can learn.

* to specify what part of design research producéguerknowledge not found in other
domains. This unique core of design research indan Research by Design, where
the design researcher is also a practitioner andsg/linvestigations are conducted
within a ‘first person perspective’ combined withreflexive mode of inquiry that
helps make design knowledge explicit. In this maderesearch, there is great
potential for both reflection and knowledge produet but also for the further
development of practice. Such a synergy has begeortesl e.g. by Steven Scrivener
(2004).

When these four requirements are met, we have fbrthe base needed to describe the
different possible modes of research in a speai@ner. This is achieved by focussing on
the relation between design as a practice andigegiin design. Practice and reflection form

the unique mode of designerly knowledge productidnstarting to describe these relations,
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we also reach a state were these relations caadedimed according to our own needs. We
then reach a state désigning design research

When we have established a basic overview of tmeptex field of design research
seen from a systems perspective, we are able tiaglissh between many possible modes of
conducting such research. These modes are defipetthdir differing relations between
practice and reflection, as | will show in the lpatt of this paper.

The main method used in this paper to draw a campieture and to analyse the
relations in the field of design research is to ttuee cross-sections on different scales
through this diverse landscape. Cutting cross-sestimplies leaving the larger volume of the
subject untouched. It is therefore important topkée mind the incompleteness of the
proposed concepts. Starting with a brief summamgxadting and inherent definitions, we then
continue by addressing some of the current diseossin design research where movements
and contradictions are uncovered with a specialhasis on the relation between research by
design and what is frequently called ‘traditionalesces’. The last cross-section looks at
world views found in design research, going throsgime of the models found. Then |
discuss how to analyse the relations between pea@nd reflection and suggest some
variables to use in this discussion. Lastly, | mafie to become specific in applying these
variables to distinguish between a series of ptssdtations.

Cross-section 1: Definitions

In this section | intend to clarify some of the mdarms and notions of practice research and
design research we find. This might seem somewaaalbat first glance. However, many
different terms and labels are in use without beisgd consistently. For example, the term
Practice-led Research is introduced by the AHRCeReh ReviewPractice-Led Research
in Art, Design and ArchitecturéRust, Mottram, & Till, 2007). In this case, therrh is used
exclusively for design and architecture relatecaesh, while the term itself indicates a much
wider possible application.

In this list | start with the most globally applida term, Practice Research, which
spans across many domains and perspectives. Thagapplicable to all profession-based
research that looks at or involves in practice. fidd many kinds of research approaches
within practice research. Towards the end of teelliry to sort out the definitions that are
specific for the field of design.

General definitions for practice-related research
* Practice ResearchA global definition that includes all differentades of research
involving all kinds of practices. The term is not¢lvdefined but from the denotation
of the term | derive the definition as a globalnteembracing all practice related
research.

» Practice-based researchsed in clinical research (American Academy ahia
Physicians, 2009). Probably used as a quite wifleitien where different relations
between research and practice are played out. &ndgwsed in design discourse.

* Practice-as-researchUsed in the arts, mainly to define the generadind explorative
aspects of the art practice. Practice-as-reseaaims that certain practices are
research by them selves, without the requiremera wérbally expressed reflection,
while others claim that you need an additional mxksed format (text, scientific
publication) to define these practices as research.
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Research-based practicd’ractice strongly related to a research field rehthe
practice seeks to implement the research findiAgsexample in the design field is
InformeDesign (2009). This is a collaboration bedwehe University of Minnesota
and the American Association of Interior Design@$SID) (Guerin & Dohr, 2009;
InformDesign. The term is also used in other fields, e.g. atlan.

Practice through researchA form of practice that connects to research, ie.glesign
one can imagine designers being part of researdidavelopment groups. Results in
new practices. Gets commisions from research amdlai@ment. The phrase is most
often used as a way to describe improvement oftipeathrough research (Kottke,
2008). In this interpretation it is very similarrsearch-based practice.

Practice-led researctDefinition from AHRC Reseach Review, Practice-lregdort:
“Research in which the professional and/or creajiwactices of art, design or
architecture play an instrumental part in an inguigRust et al., 2007: 11). As
mentioned, this definition is somewhat unsatisfybegause one could think of other
practices than art, design and architecture applime same or similar perspectives,
approaches and methods. It also can apply to mafigresht modes so it is
synonymous withPractice Research.

Definitions specific for the field of design

Design ResearchGlobal definition of all design related researthis includes both
theoretical and practice related studies plus ggmesign studies.

Research INTO Desiginquiry that looks at design from a distant petjve. Part of
Frayling’s concepts Research INTO, FOR and THROU@HSign discussed later.
Also called Research ABOUT Design.

Research FOR DesigResearch that serves design and is subservieesign.

Research THROUGH DesigiAny research were the design practice is cemtral
generating knowledge. Can also address exterria tagen by others.

Research by DesigA special research mode where the explorativeegdive and
innovative aspects of design are engaged and dligne systematic research inquiry.
The definition distinguishes Design practices iseaach from other practices. It
implies that the design practices by themselvesehawm inherent element of
investigation, innovation and knowledge generatias, opposed to e.g. nursing
practices. But it also indicates that these prasticeed to be complemented with a
special dimension of reflection to qualify as reshaAddresses mostly internal aims
emerging from within design practice. Unfortunatehe term has been taken by some
management and strategy consultancies, as wwwrobbgaesign.com.au (Research
by design, 2009) and www.researchbydesign.co.ulkd&eh by design Ltd., 2009).
But an increasing number of design and architectschools are using the term.
Design research institutions should actively clairand use it instead of using less
precise terms like practice-led research. To mydmiiis is the most appropriate term
to describe the most central mode of researchdarddsign fields (Free University of
Bozen-Bolzano, 2007, Sint-Lucas School of Architeet 2009).
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» Design-oriented research and research-orientedgtesihis is a distinction suggest-
ed by Daniel Fallman. (See immediately below).

» Design-oriented researctiResearch is the area and design the means....eks ¢e
produce new knowledge by involving typical desigtiaties in the research process”
(Fallmann, 2007: 197).

* Research-oriented DesigriDesign is the area and research the means.... ... the
creation of new products and in that process, answdo the problems and real-
world obstacles that are faced in that processhasprimary objective” (Fallmann,
2007: 198).

Cross-section 2: Current discussions & contradiai®in design research
To draw a just picture of the developments and mmards in design research is a task that
exceeds the limits of this paper, not to mentianlilgger picture including the half a century
of reflections upon design methods and theorieshhae passed. For such an overview one
could refer to e.g. Nigel Cross’ introduction toiasue oDesign StudiegCross, 2007b). The
short cross-section presented here aims at locdspgcially at practice research in design.
The relation between design practice and reseaslibéen discussed for some years now.

With some exceptions there have been few attengptaave forward by becoming
more specific and explicitly describing differenbgsible approaches as part of a bigger
picture. | would claim that many of the conceptarfd in design research are quite general
and unspecific and also unclear. In this sectionill go through some of these general
concepts and, in the end, point towards discusslmatsare more specific and that indicate the
building of a more consistent, rich, and detailegertoire for design research. Finally, | will
show that there is a movement towards a more inveuand multi-layered and systems-
oriented interpretation of practices as modes oflkadge production.

Archer and Frayling advanced the above-mentionetvadely used three modes of
design research (Archer, 1995; Frayling, 1993; Rusl., 2007):

* Research FOR practice, where research aims arersigrg to practice aims
* Research INTO practice, such as observing the wgniocesses of others, and
* Research THROUGH practice, where the practice sexvesearch purpose.

This works as a global description of three différanodes but the description is too coarse,
general and imprecise to be useful for a discussibaut the detailed theoretical and
methodological implications these types of reseamtdly have (see also Mattelmaki &
Mathews, 2009). An apt summary of these approaappsars in th@ractice-Led Research
in Art, Design and Architecturethe AHRC Research Review report about practick le
research in the UK:

In 1993 Christopher Frayling adapted Herbert Readtdel of education through art to
describe different ways of thinking about reseatdl. noted that research could be FOR
practice, where research aims are subservienawipe aims, THROUGH practice, where the
practice serves as research purpose, or INTO peaduch as observing the working process
of others. That model has been widely cited by firaded researchers although, like equally
widely quoted work of Donald Schon on reflectivagiice, it has been easier to use it as a
touchstone than to work through its theoretical liogions for the individual researcher’s
project. (Rust et al., 2007: 11).
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This goes as well for the methodological implicaoWolfgang Jonas is one of the voices
who are critical of the FOR, THROUGH and INTO typgy. Jonas unfolds a quite detailed
analysis of these dominating concepts and is atit€their superficiality. He also reveals the
inconsistency and un-clarity of these models. Hth&r defines where to find the largest need
for development and clarification, stating that:

There can be no doubt that there is progress garel about design as well for design. But
this does not essentially contribute to the develamt of design as a knowledge-building
discipline. The challenge lies in the further diadation of RTD’ (Research Through Design,

author’s remark) (Jonas, 2007: 187).

Jonas analyses the three concepts and makes aatieotpt to clarify the confusion already
inherent in the early suggestions by Frayling. ¢tiaclusion boils down to:

ABOUT: (replacing into) operates from without keeping its object at a disea The

researchers are observers...’

FOR: The researchers serve designers as “suppliers ofvledgé’. E.g. market research,
user research etc.

THROUGH: ‘Designers/researchers are directly involved inabdishing connections and
shaping their research objec({Jonas, 2007: 191).

This helps to clarify matters a little, but theseai dimension missing: What about research BY
design? This mode engages in the research andopeweht from an internal perspective
from within the practice. What distinguishes it froresearch THROUGH design?
THROUGH practice probably engulfs BY practice besearch THROUGH practice might
also include modes where practice serves to genkrawledge for an external agenda. The
term Research By Design as | use it emphasisespbeial inherent nature of design and
designing as explorative and generative actions.tth my mind closer to the unique core of
design research.

Even after the attempt by Jonas to clarify thedlseggested modes (ABOUT, FOR,
THORUGH), they remain unclear and hard to distisguexcept the INTO/ABOUT category.
None of them actually define research THROUGH or d6ign very well. | argue that these
iconic models in design research are insufficiditis is because they are too general and
global and they can be decomposed into a long rahdéferent modes, distinguished by the
relations between practice and research, as kil later in this paper.

The very core of design research, Research BY Deggoduces knowledge by
engaging in the generative, in the act of designAkgongst the few researchers who have
been specific and detailed about implementing aésgginto research is obviously Donald
Schon who defined Reflection-in-Action as a techeidopr learning from practice experience
(Schén, 1982). The technique involves both reftediwhile practicing and after practicing,
Reflection-on-Action. Schdn has been very influgimiot only because of the relevance of his
writing but also because there has not been pradotny alternative and supplementary
models equally specific as Reflection in Action.eThpproach is valuable but has its
limitations. Reflection-in-action has been critagilsfor interrupting and influencing thHew
of design actions (Pereira, 2000). This criticiseeras less justified if we look at Schon’s
suggestion as one of few that is particular andipeabout practice-led design research. If
Schon would be situated in a landscape of additiomethods, as one of several possible
approaches it would make more sense.

Michael Biggs and Daniela Buchler (2008) make aenapt to clarify the relation
between practice and research. They observe thatufrent conception of this relation is
informed by the different national conditions toiaththey refer (England and Sweden). They
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suggest using criterion from “traditional sciencés’evaluate the benefits of practice-based
research in design. They envisage there being tiwaes in which design practice can
contribute to academic research:

» Exploratory practice within a traditional modeladfademic research

* Practice as a generator of relevant questions atetexplored within the structure
provided by the traditional model of academic resea

» Design practice that claims that it is academieaesh.

Though they describe a possible role for the desigo contribute in the identification of
crucial questions to be researched, to a largeedeBiggs and Buchler do not acknowledge
practice as a theory building activity. In this negddesign practice is reduced to a testing
ground and to a device for advancing questions.uBeof the term ‘*hypothesis’ in their work
indicates that they do not acknowledge the possilof a bottom-up approach to inquiry,
such as grounded theory where the term hypothest®nhes irrelevant. In their view,
traditional science is regarded as something uhid hence models within the ‘traditional
sciences’ that would be more relevant and easyddifinto Research by Design are left out
of their approach.

Steven Scrivener (2000) has described the differebetween problem-solving
projects and creative-production projects and vdoaisequences this difference could have
for the modes of research. He describes a possabEarch design based on reflexivity for
creative-production projects. Here he is quite itkrtaabout how reflection is generated from
the work ‘episodes’. The attempt is useful anddra@specially in describing the difference
between problem solving and creative work that dassstart from problem solving. Also, it
describes a way of embedding work into a formatepiorting that could be applicable to a
doctoral thesis. Still, this formulation has sorhers comings. It does not describe multiply-
layered relations between practice and reflectioiscrivener's model, reflection seems to be
prior to work.

Kristina Niedderer and Yassaman Imani (2008) ingast whether the SECI model
from Knowledge Management can be used as a frankefoorrigorous research in the
creative and practice-led disciplines. The SECI ehadkescribes four different transitions
between tacit and explicit knowledge:

Socialisation — tacit to tacit
Externalisation — tacit to explicit
Combination — explicit to explicit
I nternalisation — explicit to tacit

They state that despite there being a strong foousractice as a research method, there is a
lack of understanding in how to link that knowledgeresearch methodology. They discuss
this relation in the perspective of tacit knowledgelanyi, 1967). Practice as such contains
both tacit and explicit knowledges and various nsodeexpression, both verbal visual, and
possibly auditive and tactile, that each wouldteel@ifferently to reflection. This multimodal
and medial view on practice as knowledge produasagspecially valuable and important. It
establishes an approach to practice that maint@mgEhness and multi-layered potential (see
also Morrison et al. 2010 in press).

Halina Dunin-Woyseth has drawn up a model of howe ttelation between
architectural practice, knowledge production witlarchitecture and established academic
fields have developed over the past 40 years witiendoctoral scholarship in architecture in
the Nordic countries (Dunin-Woyseth, 2009). The mlodhows that this is a dynamic
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development and that the dialogue between scientésearch and creative practice is
increasing, while creative practice itself is deyaéhg towards transdisciplinarity and
emerging as a confident research area. It also detnades development towards an
increasing multiplicity. Related to this complexityhomas Binder and Johan Redstréom
(2006) argue that design research may be conduatedifferent modes and contexts
indicating that these options and this complex $aage eventually needs to be drawn.

The latter descriptions here share a view thahetusive and where the richness of
design practice is engaged and allowed to playllaréle in design research. This point
towards more complex and lateral research desidns.is a very important development also
earlier addressed by the author (Sevaldson, 200@B&). The richness of design as a field
being interdisciplinary and spanning across differelomains of culture, economics
technology etc. indicates that multiple researchr@gches are possible and that both the
design process and research by design shouldtréflsaichness.

Other design researchers who have contributededi¢td are, for example, Nelson
and Stolterman (2003) writing about design in amradictable world, Scrivener (2004)
contributes to the understanding of the uniquenésssearch in art and design, Swann relates
doing and making with research with referencesh® framework of action research and
translates this framework into design practice (@wd999). Also worth mentioning is the
Swedish anthology on design reseddsider Ytan(Harvard et al., 2007) that provides a wide
and inclusive review of the field of design reséarc

The problem between design research & the ‘traditab sciences’

The examples above demonstrate a lively discuseianfield that is emerging. But some of
these examples also reveal a contradiction betwlesign practice as knowledge generating
activity and what is called ‘traditional science®n one side we find a lack of understanding
amongst ‘traditionalists’ of what is particular alboResearch by Design as knowledge
production. This position prevents other sciencesiflearning from design. On the other side
we find a lack of understanding as to what oth&rses could contribute to design research.
This prevents design research from learning fronemsciences.

To understand what design research is and mighwéeeed to map the manifold and
rich landscapes of design research. We also neaddmew and develop further the concepts
for being in that multiply complex and interactivgenre and field-crossing activity that
constitutes the very nature of Research by Desiga.crucial to understand the nucleus and
field of gravity in Research by Design where cdtiand reflective insider perspectives that
are derived from first person knowledge from piaegiare central.

One problem in these contradictions is caused bsingplistic interpretation of
‘traditional sciences’ as something uniform thalidws only very limited and prescribed
modes of enquiry. This is a view on other scieribasis still quite prevalent amongst design
writers (Marshall & Newton, 2000). The problem withs claim is that it is imprecise. There
are actual foundations for design research thatangparable to those in the sciences. We
need to be specific about what sciences we talkitatwod what parts of design research we
are comparing them with. For example, there arabéished research practices within
practice-based research in such fields as nursnggtlaere are theories that relate to, for
example, constructivist learning practices. Agaeflexive moves, between where and how
knowledge is made shifts between theory and pecie important for design research.

Binder and Redstrom (2006) proposed a view forgiesesearch in which they relate
design research with other relevant research fi€léhey acknowledge the complexity of
design research and that several different modds\aivledge production and theories can
live together. Relevant theories from the soci&rsmes which have frequently been used in
design research are Activity Theory and Actor Nekwdheory. We also can find design
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research that relates and draws from research nveghgineering, biomimetics, ecology,
management etc. Design research may span acrosseasi@blished fields of inquiry, from
hard to soft, and in each of them have its own gentake. | have earlier argued for such a
view on design research (Sevaldson, 2000).

Another discussion creates a division between desigearch as fuzzy and undefined
while other sciences are regarded as being rigilremt engaging in fuzzy problems. If we
look at social sciences like ethnography this divegems superficial. Here we find methods
of investigation that involve living within the g$g$n one investigates. Through lived practice
one accesses the deeper layers of interpretatiah wlould be inaccessible to distant
observation. In this way, these research pracgogmge in very fuzzy fields of investigation
in an inductive, bottom-up, theory building proce$his aspect of ‘traditional sciences’ is
often not understood in design research. Perhajssisha question of not all design
researchers having received formal research tifrimm within an established discipline,
such as anthropology.

It is reasonable to believe that design researchemvily influenced by formal
academic researchers coming from the outside ofmesd dominantly from the humanities
and engineering sciences. Halina Dunin-Woyseth Xp@d@scribes the position of history and
criticism within architecture, documenting how s&lewriters emphasise the importance of
history and criticism. Criticism is not defined bist implicitly understood as the ongoing
general discourse found in the field of architeetun the Anglo-Saxon context we find a
triadic concept of History, Theory and Criticisrm dlesign domains, these concepts were
assimilated early (Margolin, 1989) and they havéhim mix of the digital and physical been
reconsidered with reference to emerging practiceschallenges to theory as part of theory
building.

Today, we regard design as a multiple activity syamthe whole spectrum from the
hard edge to the soft. Ken Friedman (2003) dessrdde knowledge domains in the design
field: natural sciences, humanities and liberas,asbcial and behavioural sciences, human
professions and services, creative and allied #&td)nology and engineering. A problem
appears when this wide span of fields is domin&gdne of them, the humanities. Such a
background is not well-suited to especially leadesech in the making disciplines where
looking into the future, and the challenges of egaat developments, are central and where
simultaneously engaging with social life, contengpgr cultural trends, emerging
technologies, sustainability and politics is impottand where innovation as such is central.
It is therefore no surprise that when we talk todh@osed natural scientists, engineering
researchers and systems thinkers from managemdmewer fields within the humanities
like media studies, the dialogue is easier for maasearch-by-design researchers. In these
fields we will find ways of researching that are ahwloser to the making disciplines like
design. Similar observations are apparent in ép®nt on artistic research to the Swedish
Research Council (Dunin-Woyseth, Karlsson, Langkil®l Paavolainen, 2007).

To be just, we need to state that the humanitiesaso not a unified entity and that
there are many valuable contributions from thae sHspecially when humanities meet new
media there seems to be a productive change irappeoach as shown by e.g. Johanna
Drucker (2009). Some design historians have bekntalzontribute with valuable knowledge
to design research as for example Jan Michl's (R0&fBctions on design as re-design. While
others have actually moved towards the making amogdparticipating in research by design
such as Andrew Morrison (2010 in press).

Nevertheless it is reasonable to believe thatrieance of the traditional humanities
and engineering sciences in design research hasheaed to the current dichotomy between
what is regarded design research and ‘traditiotiahse’. | sense a natural defensive reaction
by many design researchers with a background flemcore disciplines, because they feel
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their territory is threatened. Designers and Amsttd teaching at academic institutions refuse
to have others defining their discipline. As a fgsthey tend to over-emphasise the
differences between design research and othercegeat the cost of their similarities, and
they tend to look at the sciences themselves dsromiWhile this reaction is understandable,
it is unjustified when it interprets ‘traditionatisnce’ as something unified and something
totally in contradiction to design research. In #tecalled ‘traditional sciences’, we find a
variety of approaches: one such approach is Gralftieory (Glaser & Strauss, 1967) that
builds theory from the bottom-up so that the cohoéphe hypothesis becomes inappropriate.

Visualisation has become central in the hard seena different fields such as
astronomy, medicine, fluid dynamics, mathematiasamum physics, but also in the soft
sciences where e.g. complex social systems neleel tmderstood (Miller & Page, 2007). The
relation between visualisation and text is ostemsihere the text reflects upon what the
image means. Methods for involved research haven béeveloped in participation
observation, rendering the ‘traditional’ scientiftoncept of distance irrelevant (Jorgensen,
1989). Research on and into practices has reachedtare state with the development of
methods and theories especially in medical pra¢iRmbson, 1993). In relation to all of this,
creative practices are not unique for the desigmaartist, but are found across all sciences
and also in other fields. (Csikszentmihalyi, 1998)derstanding visual thinking as a central
part of ‘normal’ thinking has long been proposedni#eim, 1969).

Another development that pertains to understantiegfuzziness of designing and
researching by design derives from understandisgydmg as beyond sheer problem solving.
Problems in social systems including design arerdesd as ‘Wicked Problems’ compared to
those, for example, in the natural sciences as ér&moblems’ (Buchanan, 1992; Nelson &
Stolterman, 2003; Rittel & Webber, 1973). Wickedlgems are typically ill-defined and you
know their formulation only when you have found thaution. This implies an iterative
explorative and generative way of getting to kndv problem. Knowledge is built through
designing. The description of wicked problems dbutes to this increased understanding of
the nature of design.

There are several other ‘soft’ perspectives corfiioigp ‘traditional’ sciences that have
been influential in design thinking. Amongst thene Wind for example the concept of
Reflexivity(Alvesson & Skoldberg, 2000) and relasoand translations in Actor Network
Theory (Latour, 2005). For the sake of the framéhi paper we will only point to these here
by mentioning their importance in helping establssless rigid understanding of scientific
reasoning in design. Another valuable source isaRbmMN. Giere (1991) who shows the
central position of common sense and judgmentl iscantific enquiry.

All the modes of knowledge described in ‘traditibrsaiences tell us that:

» Design research as knowledge production is notymatly different from other modes
of knowledge production.

» Other sciences also work with visual material gacttmparable with visual material
in design.

* Inductive and explorative methods and theoriesaacepted in many sciences.

» The distance between researcher and subject isiasgbin other sciences.

» All research has a component of craft or pracfites might help bridge the gap.

» Other sciences also have a generative aspectaspatt of innovation.

* Other sciences also deal with wicked problems beay tare more at stake in design
than in many other fields.

» There is an important difference in the degrees iamgbrtance of the visual and
creative.
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* There is an important difference in the very widepse of design research.

* There is an important difference in the design gssions and practice lying at the
nucleus of design research.

» There is a uniqueness to design when we regasdatraode of knowledge production,
where explorations, discoveries, innovations, drelgenerative are inherent features
of designing.

When we have accepted this complex picture of tiaglitional’ sciences and its relation to
designing we can understand design research afiyemamifold and complex. Fortunately,
we have an increasing number of project-based ebemnguggesting that there are many
different possible ways of knowledge generatiothia field of design. Examples are found,
as in the new Design Research Institute at RMIT0@20n Melbourne. Here they develop a
transdisciplinary approach to design research,tiogeasettings where different types of
designers are able to learn from each other. We @sild mention some recent doctoral
theses that push the borders, themes, and forrhetsearch, and that connect well to design
both as a practice and as a mode of reflectionmiples are Otto von Busch’s doctoral thesis
FASHION-able(Busch, 2008) and Ramia Mazé’'s doctoral th&isupying TimegMazé,
2007). Ranulph Glanville puts it this way:

We who are interested in design and in researdhiongt are still inclined to insist we should
prosecute our research according to the old ncelogigstainable view of (scientific) research:
which view removes from design - and from how wasider and present it — which makes it
central, important, and valuable; exactly that wmhaharacterizes it. Even while scientists
come to realize their creative involvement in thpgimcesses (Glanville, 1999 : 89-90).

To understand design research more fully it mightuseful to draw a rich landscape of
possibilities that allows for any variation and awation in approach, method and practice. In
short, we need to become more particular and getrabre specific.

Cross-section 3: Global perspectives in design aeske

In this section | will cut yet another cross seattbrough design research to go into some of
the world views to be found in design research. diheis to show that there indeed are many
different possible positions in design research #mat these positions might well live
together. This might make design research appearcasfusing field but it is also a sign of
ongoing processes in the formation of design rebeas an academic domain. Design
research is in the midst of a historical processlafining itself as an established field of
knowledge production. This is a process that matiherosciences have previously gone
through (Dunin-Woyseth, 2001).

The making disciplines & Mode 2

In their bookThe New Production of Knowled@bbons et al. (1994) define a new mode of
knowledge production they call Mode 2. This conckas been frequently referred to by
design writers like Halina Dunin-Woyseth (2005) wéituates design research in Mode 2..
Mode 2 is described in the following way by Nowo(2p04):

* Research is carried out in context and in a modeapylied research. Research
guestions are formulated within the applied rededrc communication between
stakeholders.

* Multiple actors bring differentiated skills and kmiedge.

* Transdisciplinarity is the normal state of the egsh projects.
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Mode 2 of knowledge production is a non-fragmernitedusive approach to research. It is
hence able to address the interlinked problem$&@fitodern world. Not only does Mode 2
seems to fit some of the designers’ ways of reb@agcbut it seems to become more
important when we look at the increasing complesgityhe challenges that face the designer.

Epistemology, praxiology & phenomenology of design
Nigel Cross suggests that we can divide knowledgelyction in design into three main
perspectives:

» Design epistemology - study of designerly waysmd\wing
» Design praxiology - study of practices and processelesign

* Design phenomenology - study of the form and camfgon of artefacts (Cross,
1999).

| suggest that the separation of epistemology aaxliglogy in this model is unfortunate. This
separation reflects an ancient division betweegtm® and theory that is about to be bridged
in design research where reflection and practieeahput to be tied together in more intimate
ways. | would argue that exactly in design resedhnth divide is creating difficulties. The
concept of designerly ways of knowing seems totafid to design practice. This is also
stated by Jona@007: 187): “So since there is no substantial prsg in defining design
research, | will follow the concept of about/forihgh, which- by means of ‘through’ —
offers the semantic category of a designerly mddenowledge production”. Therefore we
will here be less interested in the epistemologasated from practice.

One of Cross’ motivations to coin the term “desiyavay of knowing” was to argue
against domination from the “traditional sciencesid the field of art research. Cross
advocates “designerly way of knowing” as differémn “imitation of science” or “... design
as a mysterious, ineffable art”. The motivation®.is avoiding to swamping our research
totally with different cultures imported either forscience or art” (Cross, 1999: 5).

As discussed earlier, the relation between desgaarch and other adjacent fields of
knowledge production should now be close to rearlmmatured state where, on the one
hand, we are able to connect, communicate and feamothers, while on the other hand we
are developing confidence in our core competenddsile the genuine voices in design
research are increasing in numbers and volumesviaenping effect Cross mentions becomes
less of a problem and we are able to relax theioelao other fields, reaching positions that
make more fruitful exchange possible.

The Lab, the Field, the Gallery

llpo Koskinen, Thomas Binder and Johan Redstom §PB80ggest three arenas for design
research: the Lab, the Field and the Gallery. &la@snas address mainly Research by Design
where there is an inseparable connection betwessareh activities and design ones:

 The Lab resembles the experiment in natural ornieeh sciences but even more
experimental psychology. They seem to propagaieva on the lab as quite rigid and
as a transparent process.

» The Field concept builds on interpretive sociakesce, participatory design, action
research and similar approaches. The context dRé@search by Design is real life.

» The Gallery is a format for the dissemination oé thrtistically oriented design
research. The gallery exhibition plays the roletteg publication and the object is
central.
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This model can be criticised for mixing modes ofe@ch with modes of dissemination.
While the lab and the field can said to be researotles with implications to certain research
designs and how the research is done, the galleggiarded as a medium for publication. If
we redefine the gallery as a device for the Destgperiment instead of emphasising its
dissemination characteristics it makes sense. Taker@ indeed can be a very powerful
device for financing and conducting spatial expents as basic research as shown in the
BARELY series (Barrett & Sevaldson, 2007, 2008).

The Rich Design Space & the Rich Design Researcla&p

| have earlier suggested looking especially atrttakeup of design spaces for projects that
address very complex problems (Sevaldson, 2008&.dEesign space is understood as the
physical, digital and social space created arobadtoject. Other writers have had similar or
related ideas on the concept of richness (Tevietial., 1990) and the design space (Lynn,
1999; Leerberg, 2004).

The Rich Design Space becomes especially importduein looking into modes of
Research by Design where the design process bedbmeentral device for research. This
has led one step further to the suggestion of tlth Resign Research Space (Sevaldson
2008a). This space includes everything from thenéar concept but integrates additional
research methods, an additional analytical andexef level and produces research
dissemination in an academic peer reviewed formibts research level of the complex
process lives in a lateral relation to the practeed they feed into each other. The Rich
Design Research Space is a concept for Reseaedign, where very complex design tasks
are addressed and researched in holistic, int@pdisary, systems oriented ways. It is well
suited to address the important contemporary ahgdle of globalisation and sustainability.

The Design Experiment & Basic Research in Design
Mattelméaki and Mathews (2009) claim that there ¢ such thing as basic research in
practice-based design research. They describe ithatien as given: design research is
measured according to its relevance to practices $&ems to be a logical conclusion since
practice is an inherent element of the research.ifBue start to distinguish and analyse the
different modes of Research by Design the pictygsens up. What commonly is called
experimental design does not necessarily haventkation to feed into commercial practices.
The notion of the experiment in design is quitefedént from the traditional scientific
experiment. While the scientific experiment is abisolating a limited and fractioned part of
the world to create a repeatable output as vatidathe design experiment is about provoking
change and iterative imaginative steps forward. dégign experiment often has an element
of ‘not always knowing what you are doing’, a widkgroblem approach and post-
rationalisation. But both can be seen as closdbta@ to basic research. Basic research is
concerned with the fundamental issues in a knovedadd. These issues are internal in the
sense that basic research addresses the fieldatseehot outsider audiences or application in
the real world. It is very often hard to see thefioutcome of basic research but it typically
has enormous influence on commercial applicatiates .|

Experimental design practice, when conducted as$ @aresearch, has a similar
function as basic research in other fields. Expental design is mostly found in the
academic institutions, as research conducted byleasa staff, master studios or PhD
projects. It is typically seen in the gallery. Omlfger longer periods of investigations will this
type of research eventually reach a stage wherkcaple results are found. This is research
that is not possible to fund within the normal &gl research funds where company
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participation is needed. Therefore, it needs toflreded by the academic institutions
themselves.

Experimental design as basic research is desigtriceiThis means it is about
changing practice from an internal designer peisgecand not about improving interaction
with external partners (users, clients, companiesiny own work, the conceptualisation of
digital design techniques in my PhD thesis, antgrlahe development of a concept for
System Oriented Design, are examples. The lattey avaiesult of several years of quite
internal experimental design processes under the [®esigning Time’ (Sevaldson, 2001,
2004a) towards a state of implementation into defig businesses (Sevaldson, 2009). This
project moved from a state of basic Research bygDds applied Research by Design.

Basic, Applied & Clinical research

Ken Friedman(1999: 508-521) describes a model of Basic, Appaed Clinical research:
“Basic research involves in the search for genpriaiciples.... Applied research adapts the
findings of basic research to classes of problen@linical research applies the findings of
basic research and applied research to specifiatgins”.

Despite that the term clinical is somewhat difficahd easy to misinterpret, this
distinction is helpful when relating different madef research to practice. Another issue is
that this model, as it is described, takes foegia flow of knowledge from basic research
via applied towards clinical research. This is oluse not the complete picture. On the
contrary, most of the important questions in desigd design research arise from practice or
experimental design and there is a feedback cyola fpractice and applied research into
basic research.

| am convinced that the question about basic rebear design research is very
important to warrant it being discussed furtheprAper investigation and development of the
notion of basic research in Research by Designshiiw that there are indeed many projects
and developments that fall into this category. Tikian important realisation because of the
financing of these projects. Academic institutioreed to be responsible for this research to
thrive.

There are other world views and models not discubsee. One example is the C-K
theory that attempts to put knowledge and condeptsa logical relation. (Hatchuel & Well,
2003). The further mapping of the field is obvigusecessary.

Possible relations between practicing & theorising
In the AHRC report the authors formulate the mapid of this subsection:

Practice is an activity which can be employed iseegch, the method or methodology must
always include an explicit understanding of how finactice contributes to the inquiry and
research is distinguished from other forms of pcacby that explicit understanding (Rust et
al., 2007: 11).

This suggests a one way relation between the inqand practice. Practice is regarded as
serving the inquiry. | will try to do what the AHR@port suggests by describing more
explicitly possible relations between practice agftection but regarding these relations to be
more complex than suggested here. How can praatidereflection relate to one another?
How can practice and reflection feed into each@®fi® do this, we first need to look at some
major perspectives relevant to what kind of relaiave can define.

First, second & third person perspectives
The notion about the first, second and third perserspectives used here is borrowed from
Action Research (Stringer, 1996). The first pergerspective corresponds with the practising
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individual designer, the insider perspective wére designer has access to tacit knowledge
and deep process knowledge. The second personepgvgpcorresponds with group work,
and the third person perspective corresponds Wetiraditional observer position.

Looking at design as an activity® person perspective

Looking at design as an activity changes the petseto be closer to the making (the first
person perspective). One observes from within dievity by taking the role of participant
observer or being immersed in the making procesbeadesigning individual. Concepts like
reflection in action are found here. However, iResearch by Design view, more is at stake
than simply immersion in design. Designer-reseascheork reflectively, moving between
creative action and critical reflection. Reflectiand creation is layered and feeds into each
other and is closely bound together in a symbittsis goes beyond the remote position of the
observer. Within this perspective, one is able ndasstand the potential and implications
inherent in the design activity and is able to galige and communicate. To my mind, this is
an important and under developed field of knowleggeduction in design research. The
advantages and disadvantages of an insider-pomditiperspective have been discussed by
Robson (1993) The disadvantages are summariseccsts of time, research expertise,
research confidence, preconceptions and othersadih@ntages are insider knowledge, less
implementation problems, and practitioner-researsieergies.

Research in action:" person perspective

Collaborative design, participation and group wark all features of action research. This
second person position allows multiple perspectarebsis geared towards the community and
interaction. This perspective is important and sitrapidly growing, and co-design and
strategies of involvement are becoming more defined

Observing design as a phenomendf:;p@rson perspective

Observing design as a phenomenon involves an eutspkrspective (third person
perspective) through which one tries to understdesign by observing it. The intention of
this position is to find some patterns in the pheaoon that make it possible to generalize
knowledge. The very requirement for this positisnthat there is a certain stability in the
phenomenon observed. If it is under too rapid ckapng it varies too much between
individuals in the field, generalizing is very ddilt. The most established way of looking at
design from a third person perspective is as desigiory. Other examples are researching
design from economical perspectives, as strategicketing advantage, as contemporary
cultural expression, and from a production techgglpoint of view. Though the third person
perspective is a valuable perspective, | argueitlatess important and central than the other
two perspectives. It falls outside the core of gesiesearch because it does not involve
practice and it does not necessarily depend odekmgner researcher but can be conducted by
outsiders like specialists in history, economy arketing though designers can contribute
with valuable insights. Still designers might preia special insight when taking a third
person position as shown by Trygve Ask (2004) Irs ttoctoral thesis Ask looks at
Norwegian design history with the background okaign practitioner.

Regarding design processes as stable or dynamic

A central problem in design research is the nabfitte phenomena we study. Are the design
processes stable or are they dynamic and undetatwrshange? Two questions about the
phenomenon of design practice arise: 1) The stabispective: how are we designing? 2)
The dynamic perspective: how can we design diffiy@n
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The stable perspective starts from the assumptiah designing is a phenomenon that is
relatively stable, not unlike any natural phenomreniv is only superficially disturbed by
external influences, such as new technologies @&adging social conditions, but it is very
nature stays the same. The design process is yloskited to creativity which is also
regarded as a stable though enigmatic phenomenibnt is possible to understand at least
parts of it through observation and analyses. Titienate output of this view results in
prescriptions for the process and for design medlogy. Almost all existing writings
addressing design processes are based on a s@blele aim is to generalize knowledge of
the design process. This includes writers like Bii@awson and Nigel Cross. (Cross 2007a;
Lawson, 1997). Lawson describes how designers tamk Cross suggests the concept of
‘designerly way of knowing’ as something particudard, hence, at least partly stable. The
methods to research these phenomena are oftesehaf interviews and protocol analyses as
described by Cross (2007a). This perspective esultiescriptive research (the exploration
of what is there).

A dynamic perspective is radically different frommst It indicates that there is no
given object of investigation when looking at tresidn process and ultimately it looks at the
design process as a designed artefact. The reseragelges in the re-creation of that artefact.
The question is not what is there, but what it poédly might be. The dynamic perspective
recreates design as a means of understanding prebilghin design but also far beyond its
borders. This type of research is normative aneigeive.

A paper that is relevant in the discussion abaltibty and observer positions as well
as observer/actor relations is Ranulph Glanvilla’$hip without a Rudder’ (Glanville, 1994
. 6). The paper discusses stability of systems thedinsider and outsider position in the
context of first and second order cybernetics. dbgerver in an inside position is part of the
systems observed and stability is defined by thsenter.

Kees Dorst (2008: 5) criticises process modelsesigh that ignore the “context the
object and the actor”. He also takes up ‘anomalreglesign methodology. Many experienced
designers claim they do not use methods. It issatisfactory to dismiss this claim by arguing
that they in fact use methods but that these apidin Dorst also describes the situation
where practitioners seem not to pick up on the pusldeveloped by design research. Dorst’s
observations are relevant to our approach hereemherstate that there is no such thing as a
generalizable design process. It would probablyoeastomething we would want to strive for.
Hence | support the dynamic perspective. As Doustgsst, this involves looking at the
design process as involving the context and theraEch project asks for a slightly unique
process. Each individual designer practices inghtty individual way. The mapping attempt
presented below is not about reaching a limited bemof methods but to unfold possible
relations between practice and knowledge productMirthese observations lead to a view of
the design processes being a dynamic phenomengimgaccording to individual and case.
Though we can observe individuals repeating patterritheir processes, the phenomenon at
hand is highly fluid and emergent.

This view is reinforced by creativity research (Gzientmihalyi, 1999; Gruber, 1988;
Sternberg & Lubart, 1999) where creativity is umtieod as a complex phenomenon
composed of different individual, cultural, and isbc conditions and practices.
Csikszentmihalyi calls this a systems approacheativity. We can look at design practice in
a similar way via a systems approach to understgndiesign practice. Since all the involved
conditions are dynamic and change in the short tartralso historically, creative practice is
hence changeable. The process can be altereddmnglits structure. This can be done by
inductive, explorative, and experimental designcficas. The design process is a systemic
artefact that can be designed. Looking at the degigcess as a designed artefact results in
generative research with the aim of developing, describing possible design processes.

2010©FORMakademisk 23 Vol.3 Nr.1 2010, 8-35



Birger Sevaldson Discussions & Movements in Design Research

More importantly, it results in research about skreictures and conditions that make up and
influence the creative practice. The author hasieddor this view previously (Sevaldson,
2005, 2008a).

Further, we can argue that research is also affiaertd will not go into a big
discussion about relativism but apply a pragmatisitpon towards the production of
knowledge. There is no doubt that the constructioth design of research is something to be
aware of. Also commonly used outside the realmesigh is the term research design. Booth,
Colomb and Williams (2008) look at research asadt.chis perspective might be useful to
keep in mind when attempting to bridge the gap betwtheorizing and practising and when
looking at research as a skill and practice. | heardier addressed this topic and a discussion
what research design might be in design reseamba(@on, 1999). Ranulph Glanville states:

Design is the key to research. Research has toebigrobd. Considering design carefully
(making theory from or even researching it) caresdvhow better to act, do research - to
design research. And how better to acknowledgegdesn research: as a way of

understanding, acting, looking, and searching.d&sign should be studied on design’s terms.
For, design is the form, the basis. And researehdssign act (Glanville, 1999 : 90).

Being specific in exploring relations between resela & design practice

To further unfold the possibilities and close imtadiscussion that potentially can become
useful for helping new design researchers to becoamscious about their positions and
research designs we need to become more specdigp@duce examples. My attempt to
become specific is organised in two steps: Step: ddefining variables that help
distinguishing different relations between practaned reflection. Step to that produces a
series of examples or prototypical research designs

Nine variables for design research

In the next step of unfolding the complexity of thessible relations between the creative
design practice and research | found it useful¢ate an analytical tool made out of a number
of variables that might describe the relation beveractice and reflection. During this
process | ended up with nine variables. The vagmle a collection of concepts discussed
earlier in this paper, like th&-person, ¥-person, 3-person perspective@ind other more implicit
issues like the axes between process oriented agpes and result oriented approaches.

1. Descriptive research — Normative research — Genative research
This works as a singular scale where one can ineagierpolations between the three
modes with normative in the middle.

2. Basic research — Applied research — Clinical reaech
As described by Ken Friedman but with a slight tesipretation of clinical research
being a more active mode of knowledge productiod also feeding back into the
others states, as discussed earlier.

3. Library — Lab — Field — Gallery
| added the library to Binders and Redstom’s eadiscussed concept of the Lab, the
field and the gallery as it seems to work well. @aa imagine interpolations between
the four states.

4. Process oriented - Result oriented
As stated.

5. Stable — Dynamic view on the design process
Discussed and explained above.

6. 1%“person, 2%person, 3%-person
Discussed and explained above

2010©FORMakademisk 24 Vol.3 Nr.1 2010, 8-35



Birger Sevaldson Discussions & Movements in Design Research

7. Top-down theory building — Bottom up theory buildng
Refers to deductive, inductive, and abductive mpdesting a pre-formulated
hypothesis or building theory from the ground (grded theory). Discussed earlier.

8. Retrospective study — Contemporary study — Foresding
Retrospective can be historical studies but alst @dionalisation about an individual
praxis, contemporary refers to reflection in actmn also to case studies as defined
by Yin (Yin, 1994), forecasting involves future sp&tions, generative work and
innovation.

9. Isolated — Contextualised
Isolated refers to a fragmented approach whereaioethings are looked upon
separated from the context similar to one would idoa traditional scientific
experiment. Contextualised indicates a systemsitatieapproach looking at the issues
in the field or in real life settings.

Prototypical design processes

The next step was to create prototypical desigearet processes using the nine variables as
a tool to distinguish them. The seven examplesiol prototypical design research processes
shown below are sorted so that we move from anidmrtgerspective towards a more
embedded insider perspective and from stable petrgps towards more dynamic ones.
Obviously by systematically combining the variable®re prototypical design research
processes would be possible. The point here is tnigemonstrate that by being specific
about the relations between practice and refleatios can create numerous research designs
for any thinkable situation in research by design.

1. Research into practice
Definition:
Looking at other peoples practice, observing pcacand understanding it from an
outsider perspective like an historian or ethnolgeap
Variables
1) Descriptive. 2) Basic 3) Library/field. 4) Pr@seand result oriented. 5) Stable. 6)
3 person perspective. 7) Top-down theory building. Rptrospective. 9)
Contextualised/isolated.
Description
Research INTO practice. Basic research. Regardiragtipe as a fairly stable
phenomenon that can be observed and understoothrsimi natural phenomenon.
Attempts to increase the understanding of the pmemon of design both as a process
but more often as product. Design history.
Relation between the practice and research:
Distant relation. Observer-object relation. Mosg#yrospective.
Advantages
Neutrality and distance. Less problems regardimag.bGeneric knowledge that could
be verified in large scale studies.
Disadvantages:
Problems of relevance. Neutrality and distance do¢give access to the most central
aspects. Easy to bias study because of chosenwewldBased on a stable view of
the creative practice. Not ideal for understandiohgsign as an artefact under
construction.
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2. Retrospective practitioner study
Definition:
Looking back at your own practice and analysingttospectively.
Variables
1) Descriptive. 2) Basic 3) Field/Gallery. 4) Pres@riented. 5) Stable/dynamic. 6)
1° person perspective. 7) Bottom up theory buildigductive. 8) Retrospective. 9)
Isolated/(contextualised).
Description
Retrospective-analytic. Post-rationalisation. Apgliand basic research. The practice
itself is regarded as fairly stable while one tlylountimate insider knowledge or from
various outsider perspectives tries to uncover tiomgs were done methodologically.
Transforming one’s own work from being tacit to begng explicit.
Relation between the practice and research:
Close relation between practice and research thraligerson perspective.
Advantage
Time creates a valuable distance to revisit andnaerstand your own practice.
Overcomes some of thé' person disadvantage of lack of distance.
Disadvantage:
Certain phenomena are lost because of loss of mentanger feedback cycle
because there is a disrupted or slower feedbacok fesearch to practice..

3. Contemporary practitioner study
Definition:
Looking at and analysing ones own practice simelbasly while practicing.
Variables
1) Descriptive. 2) Applied/Clinical. 3) Lab/Field&Bery. 4) Process-oriented. 5)
Stable. 6) T person / ¥ person perspective. 7) Bottom-up theory buildidigductive.
8) Contemporary. 9) Isolated.
Description:
Applied research is generalised to contribute tsicdbaesearch. Observation and
reflection leading to systematising and generalisiReflexive. Can be reflection in
action, case study driven and participant obsesmati
Relation between the practice and research:
The practice itself is regarded as fairly stableilevithat through intimate insider
knowledge or from various outsider perspectivesstto uncover how things are done
methodologically or how things operate in a cultggntext.
Advantages
Reflection in action allows direct feedback looptactice. Lack of distance draws on
insider knowledge
Disadvantages
Reflection in action can disturb the flow of th@pess and puts additional work loads
to the process. Lack of distance might bias results

4. Practice research in action
Definition:
Design and community practice in a real life cohiexanalysed and changed in real
time.
Variables:
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1) Generative. 2) Clinical. 3) Field. 4) Resultipees oriented. 5) Dynamic. 6§ 1
person and " person perspective. 7) Bottom-up theory buildiddaductive. 8)
Contemporary. 9) Contextualised.

Description:

Interactive, participative, collaborative researChnical (applied) research. Changing
design and community practices through actions.

- Action research

- Practice as research (Research by Design)

- Practice through research (application of researto practice)

Relation between the practice and research:

Knowledge is generated in the action. Real worftbets are investigated, created and
reflected upon in real life context through intertiens.

Advantages

Real life context and interventions create immedrasponse and instant knowledge.
Multiple stakeholders and participants are greatrges of information and
knowledge. Multiple actors might help buffer preceptions.

Disadvantages

Fuzzy, dynamic and complex action field poses enagis to the generalisation of
knowledge. Large amount of information challengesources and co-ordination.

5. Science & Technology Studies (STS)-driven resedrby design
Definition:
New design practices are developed as a respomaavttechnologies and knowledge.
Variables
1) Normative. 2) Applied. 3) Lab/field/gallery. Besult and process oriented. 5)
Dynamic. 6) i and 2¢ person perspectives. 7) Bottom-up theory buildigi.
Contemporary/forecasting. 9) Isolated/contextudlise
Description
Applied research, might lift out some basic redearspplication of research/new
technologies etc into practice. The resulting eéffiscdevelopment of new practices.
Technology pull. For example research would unfoliew area for design practice or
a new relation between design and client. Or neactpre is developed from new
technology that creates an opportunity for a nessigh material’ e.g. RFID.
Relation between the practice and research:
Practice is redefined and reinvented based ondgbdsor push of new technologies or
knowledges implemented into the area of designy 8&#ong impact from the research
into the practice. Might start with tentative exjaititons and concepts that are tested
and over time modified to serve a commercial pcacti
Advantages
Systematising this perspective might create a targavareness towards
implementation of new technologies and knowledges design. Big advantage in
doing this more actively than just by assimilatiomer time. Large innovation
potential.
Disadvantages:
This approach might become narrow in its scopehilelogy push is some times
dominating on the costs of theorising. Results aiten shown through innovations
rather than generalised knowledge.
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6. Experimental design practice
Definition:
The practice is experimentally changed and modiieexplore and develop specified
investigations, research questions or effects @erpental practice’).
Variables
1) Generative. 2) Basic. 3) Gallery. 4) Result @ndcess oriented. 5) Dynamic. 6)
land 2nd person perspective. 7) Bottom-up theoryiding. Abductive. 8)
Forecasting. 9) Isolated.
Description
Practice is actively changed to ‘see what happafi&iat-if mode of thinking. Based
on a close relation between process and resulehBpging the process the result will
implicitly change. Gallery is often meant in itdelial sense since the art genre
provides a great opportunity for this mode of desimnovation-oriented approach.
Results are often implemented into normal desigctpres by others.
Relation between the practice and research:
The experimental practice is regarded as the framevor the research method. This
approach is result-oriented in its main perspectng is process-oriented in its
method. There are strong feedback loops between pgrectice and the
writing/generalization. Material and text dependeacth other/are equally important.
Theory is built from the phenomena explored andettged. Heuristic-explorative.
Based on intimate knowledge® Iperson perspective and creative exploration,
systematization of concepts and communication.
Advantages:
There is an intimate relation between practice westarch. Practice is altered as a
result of active developing the research desigrer@hs a great potential in this
approach for making progress within design research
Disadvantages
There can be distance from the experimental pedbevards implementation into
mainstream practice. This phase needs further denweint.

7. The inductive & iterative theory-driven & theory-driving experimental design
research practice
Definition:
New design principles, solutions and knowledge dexeloped through design
experimentation and writing, informed by and cdmition to existing and new
theories and practices.
Variables:
1) Generative/normative, 2) Basic and clinicalLByrary- Gallery. 4) Result/process-
oriented 5) Dynamic. 6)%1person, ¥ person, % person perspectives. 7) Top-down
and bottom-up theory building. 8) Retrospective/teamporary/Forecasting. 9)
Contextualised/isolated.
Description:
Complex and multi-layered design concepts are d@eel within a theoretical
framework and an experimental setting (Art galldtyperimental lab etc). There is a
close connection between avant-garde discourse raw practice driven by
technology and contemporary cultural influenceseréhis easy alternation between
top-down theories, design experiment and bottonthapry building. Theory heavy.
Found in architecture in periods.
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Relation between the practice and research:

A predefined concept that is multi-dimensional andeds a wide and deep
investigation into materialisation is tentativelgveéloped towards its materialisation.
The experimental practice feeds back into the qumncE&he concept can only be
developed and imagined through the practical respon

Advantages:

Design knowledge of e.g. effects achieved by maitering of knowledges, media
and means are tried out and their efficient appboadeveloped. This is knowledge
that can not be developed in any other way.

Disadvantages:

Basic research that needs implementation stratefiesstheoretical overbuild tends to
become fuzzy and inaccessible. It is some timed hardistinguish the theory as
factual information from theory as poetic inspioati

Composite research designs

The above prototypical design research processesli@alised descriptions. In a real research
project different modes might live together. Thatical application of two or more
perspectives and approaches in design researchH taraposite research designs. When
talking of rich design research then a composike @n the methods is plausible. Reading,
observing, practicing and thinking are natural nsodeat would appear together. When
discussing the idea of composite design processea means to address very complex
research topics, this approach is based on arpideg@rocess — problem parallelism: complex
problems are best addressed with complex proce$sesigh the idea of product process
parallelism rightfully has been challenged by Gegdr(1998), it still seems to maintain its
value. Gedenryd’s critique helps us prevent taking relation for granted, but ask that we
reconstruct it in every instant according to thespnt needs. My continuous belief that the
idea of product- process parallelism at least ¢gogtaome value is based on experience in
researching and developing systems thinking ingthegs a means of addressing very complex
issues, and the concept of richness in both depigrtesses and research by design
(Sevaldson, 2008b).

The categories presented above are not meant gestugomplete research methods,
but they can be modes of operation that might beboeed and appear together with other
modes of research, be it literature studies, hesibstudies or technological studies. To meet
the challenges of complexity in design researcmeed inclusive research approaches. Some
such inclusive design research models have alrbady suggested. The conception of the
Case Study as conceived by Robert Yin (1994) ismgortant example of such inclusive
research designs. It allows interpolating and gudating between several different modes of
investigations.

Another view suggested by the author, is the canockpn Integrated Conglomerate
Approach to design research (Sevaldson, 2000). ddnsept acknowledges that many kinds
of investigations can be adequate within desigeaeh and that hence several perspectives
and approaches as well as theories and methods oogdxist. This approach is developed
further in Hybrid Processes were | argued thatdbsign process has become multi-medial
and that strategizing this would generate advastégedesign processes that address very
complex issues (Sevaldson, 2004b, 2005). This weg developed further in the Rich
Research Space where this multi medial conceptoeatextualised to include the physical
and social space for design (Sevaldson, 2008a).

Another perspective that needs to be exploredduliththe second person perspective.
It involves group-work and collaboration and, henmdéerently different views between
stakeholders. Collaboration in design has beerarelsed by for example the co-design group
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at the Danish Design School (Binder & Brandt, 20@8)d by Jan Capjon (2004).
Investigating the collaborative aspect of desigseagch in relation to the categorising done
here would probably expand the horizon.

In summary, a systems approach to design researcbegses, methods and
approaches implies that we need to further look ard test the different suggested relations
between reflection and practice when looking at glem design research that engage in
several media and modes of knowledge production.

Conclusions

Design as a knowledge producing activity is moviorgvard to develop and better understand
the genuine opportunities and perspectives it sff€here is a diverse landscape of possible
concepts and positions. The seemingly most poteaens Research by Design. We need to
further define the particularities and draw andedep the landscape of Research by Design.
In this paper a possible approach for mapping khiglscape has been drafted. Further
research and elaboration needs to be carried adeNing and methodology building are two
important areas for further investigation:

Modelling

* We have described global models and we have quée practice examples.

* We need to build the library of specific perspeesivand approaches in design
research.

e We need to discuss the theoretical and methoda@bgmplications of these
perspectives.

* We need to develop further models for theory boddiplacing Research by
Design into a bigger context; the philosophy ofctice (phronesis) and science of
design.

* We need to relate design research to other condepts natural sciences,
technology research, social sciences, humanitges et

* We need to transcribe these relations to creatd@ant proprietary perspectives.

Methodology building
Transcribing existing methods and theories fromtmelgvant fields: science and
technology studies, natural sciences, groundedryhemtion research, network
actor theories, ethnographic methods, communicatgmtial theories, media
studies, film/video studies, information theoryagqtice research in other fields etc.

» Developing domain specific methodologies.

» Training the skill to develop project specific medis.

» Building visual analyses and thinking.

« Developing ostensive practices of writing, devehgpihe relation between text
and visual material.

« Developing modes of interdisciplinary work acrossademic disciplines and
domains.

Many of these listed tasks and potential developgsare already well underway. The main
challenge is now to move forward from describing anderstanding what is design research
towards a position where we start to actively modesign researchdesigning design
research

Knowledge production in practice has far greatdepial than being a curious side
track in academic research. It is increasinglynciag a more central place in general
knowledge production and across domains and iregodt is also about more than just the
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making and tacit knowledge but has great potetaigdroduce the knowledge we need for a
sustainable future. The development of one projecillustrative of these activities in
knowledge production. Under the construction of BARELY installation in collaboration
with the composer Natasha Barrett and the OCEANgdesesearch network series of
concepts emerged (Barrett & Sevaldson, 2007; Sseva|d2008a). They ranged from
generalisable experiences of media use in creptiveesses to the specific answering of the
initial research question. The knowledge generatexplicit and generalisable but not in the
traditional sense of the scientific experiment. r€atly, this project is moving from a basic
research mode to applied research, out of thestbeyond the gallery and out to the field.
The project shows a project-specific approach ¢ordtation between practice and reflection.
This paper hopefully sketches an approach for gucjects. A precondition is to understand
the field of design research in general and rebdayaesign especially as very rich, complex
and multiply layered modes of knowledge productibinis poses challenges to the individual
design researcher. The hope is that the paperde®wa view of how the individual designer
researcher can position herself and analyse anelajethe relation between the practice and
reflection in the individual project.

Drawing the field of design research from a syst@erspective is obviously a more
than challenging task than can be achieved here.rm&in point is not to draw a perfect
picture but that in opening out for such an appnoae may redefine how we conceive our
field: it is not in the unity and agreement of aldi that its’ maturity is shown, but in its’
diversity, multiplicity and discourse. It would iedd appear that design research is rapidly
maturing.
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