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ABSTRACT ARTICLE HISTORY
Collaborative research projects are great opportunities for the involved Received 12 January 2023
design professionals to learn. Many design professionals join in such Accepted 4 December 2023
collaborations to contribute with their existing professional expertise, KEYWORDS

but alsc_) tq fgrther fjevelop and extend t‘hat .expertise. Howe\{er,_ Iearp— Design practice; design
ing by individuals is usually not the main aim, and we lack insight in research: collaboration; roles;
the learning opportunities through collaboration in such projects. We actionable knowledge
propose that we need to understand this learning process better in

order to make this happen more often and more effectively. This paper

presents how four design professionals who each participated in

different collaborative research projects look back on their learning

processes. We interviewed each participant and drew a process map

with them. The results show that these projects offer multifaceted

learning opportunities and outcomes of important value for the pro-

fessionals.The paper shows that their learning a) is not always easily

recognised by the professionals themselves, b) benefits from their

active engagement as learners, and c) requires supportive conditions

in project arrangements. The paper provides guidelines for lead

researchers, design professionals, as well as funding agencies to recog-

nise and value this learning, to support explicit reflection and articula-

tion, and to facilitate supportive learning conditions.

1. Introduction

The challenges that design professionals face are getting more complex and their roles
evolve accordingly, becoming more orchestrating and connecting (Manzini 2009; Sleeswijk
Visser 2018; Yee, Jefferies, and Michlewski 2017). To be equipped for these new roles and
challenges, the professionals need to continuously develop their skills and knowledge. The
academic design field aims to support them in this. However, the methods and theory that
academics produce are often complicated, lack practice vocabulary or simply do not
address relevant topics for practice (Rogers 2004; Stolterman 2008). As a result, knowledge
from academic research does not always land in design practice.
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A good learning opportunity for design professionals is to actively participate in
research projects. Many design professionals join in such collaborations not only to
contribute with their existing professional expertise but also to further develop and
extend that expertise. Zielhuis et al. (2022a) suggest that design professionals gain
much richer insights in such projects than colleagues who draw on indirect sources
such as workshops, events, presentations, papers, and books. Such learning could be
seen as part of the mutual learningprocess, which Simonsen and Robertson (2013, 2)
describe as the emergent, informal, and mostly unconscious learning by all involved
in participatory design processes. As indicated by Calvo (2019)and Pihkala and
Karasti (2016), such mutual learning by collaborating stakeholders is rather taken
for granted. It is only actively facilitated or studied when it concerns users. Design
professionals though are often not regarded - even by themselves - as users or
learners but rather as contributors (Zielhuis et al. 2022b). We propose that their
learning is currently unclear for all actors and therefore potentially not facilitated
optimally.

This paper provides more clarity on the learning processes by design professionals, by
reviewing the experience of four design professionals of participating in academic driven
collaborative research projects and by offering suggestions to promote such learning in
future collaborative research projects.

2. How design professionals gain knowledge

This section reviews literature about what useful learning outcomes are for design
professionals, how they learn in collaborative research projects, and how this translates
to their activities.

2.1. Unnoticed learning

Knowledge that helps to get things accomplished in practical situations is described as
actionable knowledge or working knowledge by Markauskaite and Goodyear (2017). Ryle
(1949) argues that this consists of know-how as well as know-that, thus knowledge which
directly supports action (e.g. practical techniques) as well as knowledge which underpins
this action with understanding (e.g. grasping a certain model). Some actionable knowl-
edge is explicit and easily shared with others. However, some are embodied and experi-
ential, as indicated by Polanyi (1966) as tacit knowledge.

Zielhuis et al. (2022a) interviewed design professionals and collected a range of
examples of actionable knowledge that these professionals derive from research, such
as a designer’s network in the health sector that has been increased, or a useful strategy
for facilitating sessions with clients. The research showed three relevant content cate-
gories for practice: 1) design methods and tools, 2) the application domain at hand (such
as healthcare), and 3) managing a complex design project (e.g. Dorst 2008; Kou and Gray
2019). Apparently, design professionals learn on much more topics than only the project
topic, and different professionals learn different things. This range of individual learning
outcomes could easily go unnoticed when only the collective learning process is studied
and supported. What is more: potential for more learning may go unnoticed and unused.
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2.2. Engaging as learners

Goodyear et al. (2021) argue that learning benefits from an active engagement by the
learner: taking initiative within the learning process. An active dynamic between action
and reflection is seen — within and beyond the design domain - as important for learning
(e.g. Goodman, Stolterman, and Wakkary 2011; Kolb 1984; Stolterman 2008, often
referring to Schon (1983).

However, as design professionals do not see themselves as learners, their learning is
mostly implicit and reactive. Their learning concerns non-formal learning, which Eraut
(2000) argues to be a combination of deliberative (i.e. intentional), reactive, and implicit
learning. Deliberative learning takes place in time specifically set aside for that purpose,
such as in planned training. Reactive learning takes place almost spontaneously, but
requires further articulation. In implicit learning, there is neither intention to learn nor
awareness of learning at that moment. We propose that the involved design professionals
are often not explicitly supported to actively engage as learner, be it planned or reactive.
The next session discusses how such engagement translates to activities.

2.3. Learningactivities

Goodyear, Carvalho, and Yeoman (2021) argue that to improve the conditions in which
learning can happen, one should understand what learners do that makes them learn:
their learning activities. We discuss the key aspects of such learning activities.

Moving away from traditional notions of learning as only a process within one’s mind,
Vygotsky (1978) described how learning is a process in which artefacts can mediate. In
Research through Design (RtD) literature, the interaction with artefacts — such as proto-
types - is put forward as a way to communicate knowledge which cannot be fully captured
in words (Ho6k and Lowgren 2012; Léwgren 2013), but also - in making and reflecting on
these artefacts — as a way to develop knowledge (Stappers and Giaccardi 2017; Wensveen
and Matthews 2015). The research projects in this paper all involve ways of working in
which the creation of and discussion about artefacts are part of the knowledge develop-
ment. Their potential as boundaryartefacts (Star 1989) to connect the design professionals’
learning context to their daily application context is not studied yet.

We propose that learning opportunities are also largely influenced by project roles,
which we define as mandated responsibilities, associated with typical activities and
geared towards typical end results. Sleeswijk Visser (2018) argues that roles within RtD
projects are not much studied at all. In her paper, she describes the role arrangements for
academics and industry partners within one RtD project. This set of roles includes several
content-oriented roles (e.g. theoriser, designer), but also several more organisational and
practical ones (e.g. manager). Stappers and Sleeswijk Visser (2014) describe how different
project roles are associated with different interactions with artefacts, as they each operate
on a different so-called meta level. The outcome of one role (or level) can be the tool for
another level. For example, a ‘product designer’ is the ‘user’ of the ‘design tool” produced
by a ‘tool developer’, who in turn is a user of prototyping methods developed at a higher
meta level. An individual - such as a design professional — can be active on multiple levels
and utilise the crosstalk between these levels. Currently, not much is known about the
learning opportunities for design professionals that the various roles facilitate.
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Furthermore, learning is seen as a social phenomenon (Wenger 1998), which takes
place in collective activities within a community and its rules (Engestrom 1987). This has
become known as Cultural Historical Activity Theory (CHAT) and has been applied to
analyse design research by for instance Calvo (2019) and Tessier and Zahedi (2022).
Learning by design professionals can be supported by the exchange with fellow project
partners or other stakeholders.Engestrom (1999)emphasises that such exchanges are
influenced by the work arrangements (such as in the role arrangements as described
above) as well as the formal and informal rules and conditions. In the context of our
study, learning opportunities for design professionals will be influenced by financial
constraints, such as limited budget for practice partners involvement, but also by clashing
standards between academics and practitioners (Gaver 2014).

2.4. Conclusions for this study

The literature reviewed in this section suggests that: (1) there are many facets about
which designers can learn, ranging from the project topic, to networking, and process
management skills, and these facets may cover more than the project topic, (2) the
involved have a limited awareness of this range of outcomes nor of the implicit learning
taking place, and (3) researchers and designers themselves do not structure explicit
activities towards this end. Therefore, this study aims to better understand this learning
process and how this can be improved. As the designers’ own perspective on this
phenomenon currently lacks, we choose to explore this in four retrospective case studies.

3. Method

We observed the learning by design professionals from their own (first person) perspec-
tive and analysed this learning in light of the above theory. Participants were four design
professionals. Each was interviewed about a collaborative research project in which they
had participated and which they considered as useful for their work. The interviews
centred on project activities which they described as important for their learning. In
a process research approach (Langley et al. 2013), we viewedthe cases as activity systems.
The research question is: How do design professionals learn when they take part in
a collaborative research project?This led to three main characteristics of this learning
process and practical tips to support this.

3.1. Cases

We selected design professionals based on several criteria. Most important was that they
had a project from which they indicated that they had learned valuable knowledge or
skills for their design practice. Therefore, the interviews were respective: the projects had
been completed in the past and regarded as useful for the present. A second criterion was
that the design professional had had an active and substantial part in the project for
a period longer than 6 months. Third, all participants had over 6 years of design
experience in industry. Fourth, all projects had a substantial design component (e.g.
using the double diamond process). One of the projects (labelled ‘John’ in Table 1) was
explicitly described in project documents as RtD project.
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The scope of selection had some limitations: all cases were funded research-practice
collaborations in the Netherlands with a participatory design approach. The participants
all work in the so-called fuzzy front-end of design (see Sanders and Stappers [2012]) in
co-design, service design, and organisational design. This scope resulted from authors’
available network. We note that all four projects valued the uptake by design practice but
did not follow a particular strategy to support design professionals’ learning.Table 1
describes the four cases, labelled by a pseudonym representing each of the four design
professionals as learners.

3.2. Data collection and analysis structure

We used various theoretical lenses to review the data. The cases were analysed as
taking place within a collective process by using the CHAT aspects from section 2.3
(Engestrom 1999) to organise findings. In this, the roles for structuring RtD
collaborations by Sleeswijk Visser (2018) were used as a starting point to organise
the project roles. The results (Tables 1 and Al1-A4) are organised along these
aspects. To better recognise as well as organise the learning outcomes, we used
the topic categories of designing, application domain, and project organisation by
Zielhuis et al. (2022a). To recognise where active engagement as learners took place,
we mapped the key learning events as deliberative, reactive, and implicit learning
(Eraut 2000).

Each participant was interviewed by the first author; during the interview, participant
and interviewer together drew a process map of the case. Different episodes in the
participant’s learning process were distinguished and mapped. Due to covid measures,
the interviews were held online using an online collaborative environment, in which
drawings, post-its, and texts were created and organised. Additionally, several project
documents, such as publications and end-reports, were collected, studied, and used as
prompts. The interviews were audio-recorded and transcribed. The interview questions
were aimed at gathering information on the learning activities.

The relevant activities were organised in the corresponding roles, as distinguished by
the participants, into different lanes in the timeline (see Figure 1). Some roles were
explicitly assigned and labelled in the project, others were identified and labelled by the
participant during the interview. The interviewer constructed the timeline and its
contents with input of the participant. Some participants took an active role in drawing
up sticky notes and moving them around. As talking about learning can be difficult, we
used several prompts, such as pictures from the project, to activate the participant’s
memory, and existing timelines to triangulate. The interviewer offered several examples
of actionable knowledge, from explicit to implicit (Markauskaite and Goodyear 2017)
on a variety of topics, so that the participants would not hesitate to name things which
they would otherwise consider too mundane, such as a new method that they continued
using after the project, an increased network, or practical tips they shared within their
design agency.

Each interview resulted in a large poster with an organised process map, annotated
with quotes and short narratives on the various events (example in Figure 1). These
process maps were analysed in a cross-case analysis session on the wall.
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lanes for the timeline of dots for the various relevant annotations to the events,
different roles of the the events, covered in the using the transcripts and
design professional collaboration interview additional documents

Figure 1. The process map of the research collaboration process of one participant, organized along
a timeline and in different roles (lanes) and events (dots) which were annotated (text blocks).

To validate the analysis results, a focus group was held in which the participants
reflected on their own and each other’s process maps and the presented insights.

4, Observations

The four cases of design professionals in research projects gave insight into what and how
they learned and how their learning was related to their project activities. Tables A1-A4
in the Appendix provide a detailed overview of the learning activities of each participant
organised by roles. In this section, we discuss our observations on these learning activity
systems; in the next, we draw conclusions and provide implications for future research
projects.

4.1. Much learning goes unnoticed

All four design professionals reported a wide variety of actionable (i.e. turned out as
useful for them) learning outcomes. Each participant reported examples on at least two of
these three categories, see Table 2. The table shows that many learning outcomes do not
concern the project topic.

Two participants developed useful knowledge about the application domain. A big
learning outcome for John was that he better understood the pressure under which
healthcare professionals have to operate, and what designers can offer in that context.
Bob learned about the central project topic: the involvement of residents in solar parks
development. Not all domain theories are relevant for design practice. For instance, Bob



_
<<
-
w
Al
=)
I
—
w
N
=

SO\

s129foid dn mojjo} pue spomisu
papua1x3 ‘suoliesoge|jod adndeid
-U2Jeasal Jo [enualod sy uo siybisul

(payodal buiyiou)

SOA
SOA
" IXau 3y} 0} 3}D)s U0 WOy
ajdoad buiiab 1noqp ‘uoissas Ul xau
ay1 ul A32a.41p paipys am sdiy ay3 payddp |,
5|00} pue sanbiuyda} |edndesd Joy sdif
‘sanbiuyda} pue spoyaw
Bunning jo buipueisispun pausdasg

SIA
e[1J0SU0D
x3|dwod ur (01 30U Moy
pue) y10m 0} Moy uo syybisu|
10M}3U PapUIIX]
‘wni}Josuod
abue| ur bupjiom Jo syyauag

(payodal buiyiou)

SOA

" AAI[D JWD3q SPOYIA,

Huneyjidey jo dseib panosdwi
!(buiddewixaiuod ‘69)
sanbiuysa} pue spoyiaw

Jo Buipueisispun pauadssg

SIA

¥I0OMIBU PIPUIIXT ‘SIWOIINO
13foid anok Buniake| Inoge s1ybisu|

*1N0 W00z 03 2w} 3yl 2ADY 1,U0p
1nq swajqoad ojur uni 3jdoad 1y}

ainssaid yonwi os Japun si 3I0IY3[DH,
"19Jj0 ued ubisap jeym

pue sanss| urewop jo buipueisispun
‘s19foud

dn moj|o} pue 3I0MI3U PapuIX]

SIA
SIA
" IAI|D
11 daay pup d1doy 3y} dn wipbm o3 ‘uayl
DUIS SIDZIYISUAS YIIM 210U PIYIOM 3,
SIDZINSUIS YIM
Bunjiom jo buipueisispun pauadasg
!s31n1ny 1noge e} 0} moy buimouy

SO\

" 1oddns aylj pjnom siauppd
IaYym s im | s323foad ain3ny uj “sbuiyy
buIssaippp ul JUapyU0I 210w AWDIAQ |,
win[uosuod x3|dwod e yum
3I0OM 0] 92USPYUOD pue s||ijs parosdw|

SOA
SOA

ubisap yied Jejos ur aseamoys
10MIBU PIpUIIX]

‘ssaxoud

ubISap e Ul WY} dA|0AU] 01 SKem pue
‘syued Jejos mala 9jdoad moy uj saybisul

SOA

- buiob way 126 0] uoiIssas
UoIDaI-02 b Ul SUOIINIISUI dY1dads
adoad buinib jo 1amod a3y} paziai |,
SUOISSIS UOIIRaId
-0 Buney|idey ui ssiuadxs pausdasg

sidoy

1d9(0ud
Jjun
uonezjuebio
awodInQ 3foid
>idoy
13foid
qun
ulewop
3Wo2INQ uopedddy
Jidoy
13foid
jun
awodInQ buiubisaq

$S9]

Kieyy

uyor

qog

bujuies] Aiobajed oido|
1aulea

*31do1 1dafoud ay1 uo S| bujules| siyy Jayrsym pue ‘abpajmous Jold 11ayy 01 paxul] A|3so)d SI SIYY JaYIayM s1edIpul d|gel 3yl ‘awodIno bujuies)
yoea Jo4 "(eZZ07) '|e 19 siny|a1z Aq sauobaied d1dol sy Ul ‘sased Jnoj ay3 Ul sjeuoissajoid ubisap ayi Aq panodal se sawodIno Bujuies| syl Jo MIIAIBAQ “T d|qel



CODESIGN (&) 9

described a behavioural model as interesting, but alas too time-consuming for practice.
Moreover, they all learned much beyond the application domain, namely about design-
ing (techniques and methods) and project organisation. For Mary and Tess, the value of
the projects lay in the exchanges about methods, not in the respective application
domains of physiotherapy or sustainable energy. Mary did not even report the applica-
tion domain at all in this list. Her normal work is visualising client processes, which does
not go deep into domain topics.

All participants reported learning about designing. Most examples concern co-design
and context mapping, the area of work of these participants. Bob and John both deepened
their understanding of and expertise in working with sensitisers (a technique in context
mapping (Sleeswijk Visser et al. 2005)). Already familiar with the concept sensitising,
they even better appreciated its value by the prominent use in the project: ‘We worked
more with sensitizers since then, to warm up the topic and keep it alive’. (John)

All four reported on learning about project organisation, particularly in such complex,
layered consortia. For instance, Bob realised that project partners tend to go their own,
mono-disciplinary, way, and developed ways to deal with that.

According to the participants themselves, the majority of these learning outcomes
concern a deepening and strengthening of the existing knowledge and expertise of the
design professional (see Table 2). Not all these learning outcomes were easily recognised
or articulated by the design professionals. Although some, for instance, on a method,
could easily be put into words, others were less explicit. The interviews helped them to
identify and articulate several less explicit outcomes, such as the improved confidence as
mentioned by Bob.

4.2. Learning is supported by and actively sought out in exchanges with peers

Active and conscious engagement as learners took place in exchanges with others in the
project team, such as researchers or other professionals. Bob reflected that ‘by explaining
and motivating your approach, you are almost forced to make this explicit’. This activity
helped him to articulate the implications for his own practice, to become more aware of
his own strengths, and more aware of what he would do differently in future situations.

The exchange with peer design professionals brings the most. Tess described that
‘exchanging with other agencies that work in industry is really different from exchanging
with researchers’. With these colleagues, they can talk about similar practice experiences:
‘Tt is so valuable to exchange with colleagues about difficulties you encountered and how
you handled them’.

Exchanging with designers beyond the actual project also contributed to learning. For
instance, Mary discussed a tool which was used within the project with her own partner.
This was a dice-tool which sides could be changed, for instance, to make a name-
generator. ‘I took it home, and my partner, working in a similar field, immediately
said: we also need to use this in our work, as it is versatile and handy beyond co-creation
sessions’.

Some of these exchanges are planned activities within the project, such as the above
exchange with peers for Tess.In several cases, these peer exchanges resulted from
a project task. John worked intensively on a design challenge with one other design
agency and learned much about ‘the tools and the type of conversations in healthcare’.
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The above examples already show that many exchanges were supported by artefacts,
such as templates, tools, or prototypes. Some of these artefacts were object of study or
intended project outcomes, and some were tools as used in the project. In the above
described exchange, Tess and the other design professionals brought tools and materials
from their own practice to reflect on. ‘It made it very practical to see the worksheet that
they use, or my talking stick’. Seeing each other’s artefacts and work methods was very
helpful. ‘We immediately applied the tips that we received in the next client session’.

4.3. Learning happens in a variety of roles

The above learning took place in a variety of project roles. Tables A1-A4 in the Appendix
show that each design professional took on at least four roles and that many roles (e.g.
manager and facilitator) emerged during the project. Bob did not only take part in user
research and the design of the solar park but also joined the theory development and
facilitated stakeholders meetings. Experienced in dealing with group dynamics, Mary
even took the initiative to make everybody’s roles more explicit which led to role
adjustments.

The design professionals learned in a variety of roles in which they could connect to
activities in their own daily design practice, but especially when they could connect
experiences from multiple roles. For instance, in the earlier described example were Tess
reflected with peers about futuring, learning did not only result from the exchange with
peers as a stand-alone activity but also because of the ongoing interplay between the roles
of tool developer and theoriser.

The data shows that much learning was reactive, triggered by what transpired in a role,
but that design professionals also actively orchestrated learning opportunities. For
instance, Mary joined the project with a firm intent to learn about facilitating — not the
topic of study — and co-facilitated several sessions. She took the opportunity to learn from
a project colleague how and why to apply a certain facilitation technique: “This really
deepened and strengthened the methods I already used’.

4.4. Conditions can support learning

Although they learned much, the participants indicated that chances were missed for
even more learning, especially in exchange with others. John expressed a need for more
profound exchange with the other involved design professionals, to look back at how
they approached things’.

The necessary reflective exchange requires certain ways of working and conditions in
these projects. Working with each other is no guarantee for exchange yet: “Working
alongside other designers and researchers, you can still exchange little’. John mentioned
that ‘partners rather keep within their own silos instead of questioning each other’s
approach’. Tess explained her positive learning experience by the ‘space holding’, of
conditions such as time, openness, equality, and trust between partners. A complicating
factor in this is when teams change during the project. Finally, the cultures of practice
and academia sometimes do not support each other, described by Bob as ‘working on
a paper for a year versus having to finish your project in a month’. John notes that
analyzing is much more extensive in academia than in their design practice. For this
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reason, it is a certain type of design professional who joins such collaborations. Bob adds
that unlike some colleagues, he has ‘a fair amount of patience for such long projects’
himself. This slower and more extensive process can also have a beneficial flip side:
‘Normally, you talk with other design professionals or watch or read each other’s cases,
but you don’t have the time to go that deep’ (Tess). Finally, Tess proposes that better
funding arrangements for practitioners in research projects would ‘even better support
the exchange’.

5. General discussion
5.1. Learning in research activities

This study started from the notion that collaborative research projects in which design
professionals are involved hold potential for helping these professionals with their work,
but that this potential is currently underused. The results confirm this. Moreover, they
show that, from the viewpoint of the participating professionals, these projects provide
multifaceted learning opportunities and multifaceted outcomes of important value for
them.

In these four projects, we found that their learning can be characterised in three
dimensions: they learn in a way which A) is not always recognised by themselves, B)
benefits from active engagement as learners and articulation of learning, and C) requires
supporting project conditions and arrangements. These dimensions play out differently
for learning on and beyond the project topic.

The design professionals in our study were not always aware of all their learning, as is
typical in non-formal learning (Eraut 2000). They learn on the project topic but don’t
always recognise this as learning. Their focus on contributing to the project makes it
difficult for them to see themselves as learners. Furthermore, it is difficult for them to
recognise and oversee what they learn during their involvement. This especially concerns
topics on which they already have an extensive repertoire, such as designing. These
experienced professionals need explicit reflection on how the project strengthens or
better articulates their prior knowledge, in line with how Eraut (2000) describes how
learning involves synthesis with prior knowledge.

On the project topic, the necessary explicit reflection by all project actors was often
organised, but seldom directed to the learning of design professionals and the link to
their practice. Especially on topics beyond the project focus, the design professionals
took much initiative to create and seize learning opportunities, which Goodyear et al.
(2021) indicate as supportive for learning. The exchanges with fellow project part-
ners — especially peer design professionals — helped them relate the project findings to
their own practice. Various tools or other artefactssupportedthese exchanges as
boundary objects (Star 1989) between the project context and the various practices.
Since the interviews and focus group in this study helped to further articulate their
learning, we propose that even more opportunities could be created in the project
itself.

Finally, we conclude that there is not one specific role that promotes such articulation
and reflection, but that the key lies in identifying for each professional which possible
project aspects are relevant for their practice — they can even learn in roles as facilitator or
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Table 3. Three characteristics of learning by design professionals within research projects, on the main
research project topic and on topics beyond this.

Characteristics of
learning

Learning on project topic

Learning beyond project topic

A: Low awareness of
individual learning

B: Active engagement
enhances reflection
and articulation

C: Supportive
arrangements and
conditions

Learning is recognized with some difficulty,
and rather seen as ‘developing knowledge
together'.

‘The whole project is about developing
knowledge together’ (Bob)

Active engagement as learner is required to
connect to professional practice. This is
supported by exchanges with others, and
by interactions with tools and artefacts as
object of study or intended end products.

‘It’s a rare opportunity to exchange with
colleagues’ (Tess)

Being involved in the heart of the project
supports learning, as different roles inform
one another. Still, learning requires
a setting of trust, mutual interest, and time.

‘Time to share and willingness to let go of a set
way of working and really connect’ (Tess)

Learning is recognized with some difficulty:
learning outcomes are varied and
sometimes implicit, and much is
strengthening what they already know.

‘Learning about designing has overlap with
what you already know’ (John)

Professionals take initiative to pursue learning
goals, seek out exchanges with others and
engage in reflections on applied tools and
artefacts.

‘I saw this researcher develop a tool, and went
to discuss this with her’ (Mary)

Various roles can be relevant for
a professionals’ specific practice and
support learning. It helps if professionals
have the opportunity to pursue these at
the start or during the project.

‘What | do in such projects is keep the focus on

the user perspective’ (Bob)

manager — and in providing sufficient conditions of reflective time and space.
Furthermore, we found that design professionals learn better when involved in multiple
roles. In line with Stappers and Sleeswijk (2014), these various roles, especially when
carried out by the same person, inform each other.

Table 3 summarises these three dimensions of the learning processes. Column
A depicts the awareness of learning by the design professional within the collective
process; column B, the active engagement as learner with explicit reflection; and column
C, the supportive project arrangements in conditions and roles.

5.2. Implications for collaborative research projects

We propose that learning on the project topic by the involved professionals should be
a matter of interest for all involved. Apart from that, enhanced learning by the design
professionals beyond that topic will make the collaboration itself more effective. Table 4
summarises guidelines based on our findings for the lead researchers (R), design profes-
sionals (D), and funding agencies (F) on the three introduced dimensions.

6. Conclusion

The main contribution of this study is the concrete learning stories from the first-
person perspective of the partaking design professional. These descriptions can help
to further improve the learning opportunities in collaborative projects. Another
contribution lies in showing the many different roles of the design professionals in
such projects. Researchers may not sufficiently realise this varied contribution of
design professionals.
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Table 4. Guidelines to make research collaborations more actionable for the involved design

professionals.

On project topic

Beyond project topic

Awareness: Recognize
and value learning

Engagement: Support
articulation and
reflection

Conditions: Assign
relevant roles and
facilitate reflexivity

R: Find out where project goals match the
professionals’ personal interest.

F: Recognize the opportunity towards
practical impact through these partaking
design professionals. Include this in cri-
teria and evaluations.

R: Include reflective activities on the
design professionals’ practice and facili-
tate the use of artefacts to enhance this
reflection.

D: Get involved in activities that enable
the translation of theory to design prac-
tice, such as the creation of tools.

F: Facilitate the above conditions for
learning.

R: Involve design professionals through-
out the project on multiple meta-levels
and in more than one role.

R: Closely collaborate with D in planning,
conducting, and evaluating activities

D: Reflect on personal learning
intentions before the start and be
keen on emerging opportunities.

D:  Pursue opportunities to
exchange and concretize.

R: Facilitate exchanges with peer
design professionals.

R: Embrace the additional roles that
design professionals want to take to
contribute and learn.

R: Facilitate reflexivity on collective
and individual learning

including (or aimed at) reflection on
learning goals and outcomes.

® D: Pursue roles that are relevant for your
practice.

® F: Facilitate this involvement of design
professionals in funding.

The learning stories, however, are limited, as they only report the learning that
designers themselves retrospectively identify and only roughly describe how learning
actually developed throughout the cases. A longitudinal study of successive cases may
better identify whether the professionals actually learned. A richer understanding of the
learning process may result from studying multiple perspectives within collective learn-
ing, for instance, with a learning histories approach (Kleinsmann, Sarri, & Melles, 2020;
Roth & Kleiner, 1998). The applied theoretical lens which was useful in this study (i.e.
CHAT combined with descriptive models by Sleeswijk Visser 2018; Zielhuis et al. 2022b),
could be used in such studies to further conceptualise learning activities in design
collaborations.

This study focused on the ‘fuzzy front-end of design’ and projects which a similar
national (research) culture and funding context. Although we grew our understanding of
the learning processes in these contexts, we propose that learning may be different in
other design areas such as app development, Al, or VR design, and in different interna-
tional contexts.

Within the above limitations, this study provided new insights into how design
professionals look back on how they developed actionable knowledge for their
practice in collaborative research projects. They do not recognise some of their
learning, need to actively step in as learners and need supportive conditions. With
the guidelines, researchers, design professionals, and funding agencies can better
support this learning.



14 M. ZIELHUIS ET AL.

Acknowledgements

Many thanks to the four design professionals for collaborating on this work and sharing their
experiences and to the reviewers for providing feedback which strengthened the paper.

Disclosure statement

No potential conflict of interest was reported by the author(s).

ORCID

Marieke Zielhuis (12 http://orcid.org/0000-0003-4828-1318
Froukje Sleeswijk Visser (|2 http://orcid.org/0000-0002-2607-7650
Daan Andriessen (12 http://orcid.org/0000-0001-9510-6745

Pieter Jan Stappers (1) http://orcid.org/0000-0002-5351-4828

References

Calvo, M. 2019. “Co-design and Informal-Mutual Learning: A Context-based Study Demystified
Using Cultural-historical Activity Theory.” Doctoral Dissertation, The Glasgow School of Art

Dorst, K. 2008. “Design Research: A Revolution-Waiting-To-Happen.” Design Studies 29 (1): 4-11.
https://doi.org/10.1016/j.destud.2007.12.001.

Engestrom, Y. 1987. Learning by Expanding: An Activity-Theoretical Approach to Developmental
Research. Helsinki, Finland: Orienta-Konsultit.

Engestrom, Y. 1999. “Expansive Visibilization of Work: An Activity-Theoretical Perspective.”
Computer Supported Cooperative Work 8 (1-2): 63-93. https://doi.org/10.1023/
A:1008648532192.

Eraut, M. 2000. “Non-Formal Learning and Tacit Knowledge in Professional Work.” British
Journal of Educational Psychology 70 (1): 113-136. https://doi.org/10.1348/000709900158001.
Gaver, W. 2014. “Science and Design: The Implications of Different Forms of Accountability.” In

Ways of Knowing in HCI, edited by J. Olson and W. Kellogg, 143-165, New York, NY: Springer.

Goodman, E., E. Stolterman, and R. Wakkary 2011. “Understanding Interaction Design Practices”.
Proceedings of Chi 2011, 1061-1070. ACM, May 2011. https://doi.org/10.1145/1978942.1979100.

Goodyear, P., L. Carvalho, and P. Yeoman. 2021. “Activity-Centred Analysis and Design (ACAD):
Core Purposes, Distinctive Qualities and Current Developments.” Educational Technology
Research & Development 69 (2): 445-464. https://doi.org/10.1007/s11423-020-09926-7.

Hook, K., and J. Lowgren. 2012. “Strong Concepts: Intermediate-Level Knowledge in Interaction
Design Research.” ACM Transactions on Computer-Human Interaction 19 (3): 1-18. https://doi.
0rg/10.1145/2362364.2362371.

Kleinsmann, M., T. Sarri, and M. Melles. 2020. “Learning Histories as an Ethnographic Method for
Designing Teamwork in Healthcare.” CoDesign 16 (2): 152-170.

Kolb, D. A. 1984. Experiential Learning: Experience as the Source of Learning and Development.
Englewood Cliffs: Prentice-Hall.

Kou, Y., and C. M. Gray 2019. “A Practice-Led Account of the Conceptual Evolution of UX
Knowledge”. Proceedings of the Conference on Human Factors in Computing Systems, Glasgow,
Scotland UK, 1-13.

Langley, A., C. Smallman, H. Tsoukas, and A. H. Van De Ven. 2013. “Process Studies of Change in
Organization and Management: Unveiling Temporality, Activity, and Flow.” Academy of
Management Journal 56 (1): 1-13. https://doi.org/10.5465/amj.2013.4001.

Lowgren, J. 2013. “Annotated Portfolios and Other Forms of Intermediate-Level Knowledge.”
Interactions 20 (1): 30-34. https://doi.org/10.1145/2405716.2405725.


https://doi.org/10.1016/j.destud.2007.12.001
https://doi.org/10.1016/j.destud.2007.12.001
https://doi.org/10.1023/A:1008648532192
https://doi.org/10.1023/A:1008648532192
https://doi.org/10.1348/000709900158001
https://doi.org/10.1145/1978942.1979100
https://doi.org/10.1007/s11423-020-09926-7
https://doi.org/10.1145/2362364.2362371
https://doi.org/10.1145/2362364.2362371
https://doi.org/10.5465/amj.2013.4001
https://doi.org/10.1145/2405716.2405725

CODESIGN 15

Manzini, E. 2009. “New Design Knowledge.” Design Studies 30 (1): 4-12. https://doi.org/10.1016/j.
destud.2008.10.001.

Markauskaite, L., and P. Goodyear. 2017. Epistemic Fluency and Professional Education.
Dordrecht: Springer.

Pihkala, S., and H. Karasti 2016. “Reflexive Engagement: Enacting Reflexivity in Design and for
‘Participation in plural’.”In Proceedings of the 14th Participatory Design Conference, Vol. 1,
21-30. Aarhus, Denmark.

Polyani, M. 1966. The Tacit Dimension. New York: Anchor Day Books.

Rogers, Y. 2004. “New Theoretical Approaches for HCL.” Annual Review of Information Science
and Technology 38 (1): 87-143. https://doi.org/10.1002/aris.1440380103.

Roth, G., and A. Kleiner. 1998. “Developing Organizational Memory Through Learning
Histories.” Organizational Dynamics 27 (2): 43-60.

Ryle, G. 1949. The Concept of Mind. New York: Barnes &Noble.

Sanders, E. B., and P. J. Stappers. 2012. Convivial Toolbox. Amsterdam: BIS.

Schon, D. 1983. The Reflective Practitioner. New York: Basic Books.

Simonsen, J., and T. Robertson. 2013. “Routledge International Handbook of Participatory design”.
Vol. 711. New York: Routledge.

Sleeswijk Visser, F. 2018. “Structuring Roles in Research Through Design Collaboration”. In
Proceedings of DRS 2018: Design as a Catalyst for Change, 368-380. Limerick, Ireland, June.1.

Sleeswijk Visser, F., P. J. Stappers, R. van der Lugt, and E. B. N. Sanders. 2005. “Contextmapping:
Experience from Practice.” CoDesign: International Journal of CoCreation in Design and the Arts
1 (2): 119-149.

Stappers, P. J., and E. Giaccardi. 2017. “Research Through Design.” In The Encyclopedia of
Human-Computer Interaction, edited by M. Soegaard and R. Friis-Dam, 1-94. Aarhus,
Denmark: The Interaction Design Foundation.

Stappers, P. J., and F. Sleeswijk Visser 2014. “Meta-Levels in Design Research: Resolving Some
Confusions”. In Proceedings of DRS 2014: Design’s Big Debates, 847-857. Umed, Sweden, June.

Star, S. L. 1989. “The Structure of Ill-Structured Solutions: Boundary Objects and Heterogeneous
Distributed Problem Solving.” In Distributed Artificial Intelligence, edited by L. Gasser and
M. Huhns, 37-54. San Mateo, CA: Morgan Kaufmann.

Stolterman, E. 2008. “The Nature of Design Practice and Implications for Interaction Design
Research.” International Journal of Design 2 (1): 55-65.

Tessier, V., and M. Zahedi. 2022. “Activity Theory as a Framework for Understanding Framing
Complexity of Design Projects”. In DRS2022: Bilbao, edited by, D. Lockton, S. Lenzi, P. Hekkert,
A. Oak, J. Sadaba, and P. Lloyd. Bilbao, Spain. 25 June - 3 July. https://doi.org/10.21606/drs.
2022.444 .

Vygotsky, L. S. 1978. Mind in Society: The Development of Higher Psychological Processes.
Cambridge, MA: Harvard University Press.

Wenger, E. 1998. Communities of Practice. Cambridge: Cambridge University Press.

Wensveen, S., and B. Matthews. 2015. “Prototypes and Prototyping in Design Research.” In The
Routledge Companion to Design Research, edited by P. A. Rodgers and J. Yee, 262-276. London:
Routledge.

Yee, J., E. Jefferies, and K. Michlewski. 2017. Transformations: 7 Roles to Drive Change by Design.
Amsterdam. The Netherlands: BIS Publishers.

Zielhuis, M., F. Sleeswijk Visser, D. Andriessen, and P. J. Stappers. 2022a. “Making Design
Research Relevant for Design Practice: What is in the Way.” Design Studies 78:101063.
https://doi.org/10.1016/j.destud.2021.101063.

Zielhuis, M., F. Sleeswijk Visser, D. Andriessen, and P. J. Stappers. 2022b. “What Makes Design
Research More Useful for Design Professionals? An Exploration of the Research-Practice Gap.”
International Journal of Design Research 22 (2): 105-122. https://doi.org/10.1504/JDR.2022.
127568.


https://doi.org/10.1016/j.destud.2008.10.001
https://doi.org/10.1016/j.destud.2008.10.001
https://doi.org/10.1002/aris.1440380103
https://doi.org/10.21606/drs.2022.444
https://doi.org/10.21606/drs.2022.444
https://doi.org/10.1016/j.destud.2021.101063
https://doi.org/10.1016/j.destud.2021.101063
https://doi.org/10.1504/JDR.2022.127568
https://doi.org/10.1504/JDR.2022.127568

aulpwn 19pISu0d 'sn Joj Jubyiodwil K1aA S| 2insodxa ay3 Iy ‘Ubis 3yl woly Jybu ‘siuyipd (13foad

JaMalAP]  Buluiea  apninie aAndaYRY o) adeds  SIA  WNIUOSUOD dY] O] ID3)D 310U YD 0} IADY IM JDY} ‘MOU AJuo azijpal | *,Kpnas S1Y3 10§ MBIAIDIUI apisino)
(x3) wafoid apising

- 3|qedijdde 10N 193ulbug

- 9|qedijdde JoN Jsures)

- 9|qedijdde 10N 19beuepy
"U0NDSIaAUO0D 3y} buliaals pub buiuanidiul

dusLadxd sbuiyy ‘suopisanb bunysp 1noqp s,3j °,Abs noA 1oym pay |, :buissaippp daaxy o] "I01D}jID) SO 22UdLIAAXD
siouped syafoud ssaippe Aw buibuniq pup sbunaaw 1o a3y} buiaq Aq ‘a1ay) anjpa pappb aduasaid AW 1x23u0d
13(01d xa|dwodbuneyney o} deds  s9A wajqoid syl Ul sIapjoyaxyDls UaaMlaq uoIsual Sbm a3l “ysbuileaw s1apjoyayels ajeyde}  ,Jojelijdey
Jajdwis suotisanb ay) axpw 03 wayl padjay am
pes| ay3 {153 op am 1pym si buiyl jo adA1 siyJ "SIyl 03 aINGLIUOD 0 PAIUDM IM 3sNDIAG ‘SIyd Ul PIAJOAU]
dUBLAdX3 dDIdRIJ Ul SIIWIPEdY - 136 01 paboupwi 3 “SIy3 ul poaj 3yl ppy sIaY2upasal Y] "xsidsn yum adLfyojoid ayy ayenjens
*SOIIDUBIS 350Y] UO YIom Sjubdilipd ay) 33|
SETIIENSN uoIssas dusLadxd lensn PUD SOLIDUIIS [DI2AIS PaIpdaid 3| 'SMAIAISIUI 3Y3 Ul PaUID3| IM IDYM SIUSPISa] aY] paMOYS I
‘SJUSpISaY Ul S|eLIR1e Buneyoeq SeYIOM  SOA '153Q Op am JDYM pamoys A|jpal am ‘sUOISSas UOIIDaII-02 Y] UJ "SUOISSDS UOIJRId-0D d)e}i|Ide)
spiepuels
dusuadxd dd1deidsA 'sawioy s,a]doad 1D SMaIAIa1Ul Y] JO AWOS PaJONPUOI pup JDULIO) MAIAIIUI 3yl dn  J9Yydaedsdl
SJuapIsay MIIAIRIU JlwapedY S9N bumas ur wayl pajsissp 3 ‘siaulpd yoipasal Y3 Aq paziupbio a1am smMalAIIUl Y| “SMIIAID}UI 19sn
yJeduns ‘1y3 Joj spuud
jo lensn paubisap a1 {10yl 01 19031 Op MOY 10 “Siy3 3)lj NOA Op MOH *pip3 3jdwips Jo pury b sb dn-3as
adfjojoly  adusuadxs ubisag SeYIOM  SOA  ypduns b appbw 3 “SJUapIsail Yim 1sa) ayl oy adfjojoid p paubisap 3y “adAyoroad e dojansp 1aubisag
19ubisap
- 9|qedijdde 10N looL
‘lepow iy}
EIVEIIETVE] yoeoidde Ajddp o3 moy 3noqp spapi ino painqriuod ) “anll A3y adpyd ayy 03 ajpjai ajdoad moy Jnogp
d@ 031 uonippe oN dSlwapedy - JapOW [D3113103Y] UIDIID D Pasn Siay2ipasal 3y ‘yudwdojaaap K109y} 3y} 0} 2INQUIUCD  43ZHOBYL
123(0ad Yd1e3sas Uiyl
Aunwwo) speRUY abpajmouy Jold sa|ny Bujuieaq a1onb + AADY s9|0Y

‘13fo1d bupnp padojanap ,Se payiew sa1IAIDe IO s3]0y 'sajos Ag pasiuehio 1dafoid ydaeasas ayy ul qog Jo wisAs Auainoe bujules| ayl ‘LY 3|qel

M. ZIELHUIS ET AL.

Vv xipuaddy

O
—



CODESIGN 17

uowwod
sanbes|j0) EVATNIEIS s|no buiki]  S9A 'SIDZI)SUDS YIIM 2I0W PIYIOM M DY} SI }INSal 3}2JoU0D Y/ “s|oo)} mau dojaaap
'sdoysyiom awos pup 133foid [jpws b sp yons (322foad
siauped 130 - Sa1)IAID dn-mojjoy pip am “siaupipd [p1aA3s Yl ‘dn-mojjoy se suoissas pue sdoysyiom ysoy apisino)
(x3) wafoud apisinQ
HIOM "¥IOM UOIIDJDISUI [DIIUYIA) 3yl bupybw pup UpA D
|edndeld - buy sp yons ‘sbuyl (pa110.d £iaA Jo a1p2 300] 3 *(g dsed) s213s160] pue uoiejjelsul [ed1uYd 199u1buz
- d|qedijdde 10N FENTIN
suoliesjuebio ddudAdXd }Jom 'S|IDI3P [D213204d paziupblio | puy Iay21pasal Ay} Yim Jay1abo)
aie) lejlwis |eandeld - ‘asp2 ubisap siy1 ur ppaj 123foid ay3 som | sawawios “aauded aied yum sanijesndeld aziuebio 19beuepy
‘doysyiom b pajpbiijip) ap “dn-mojjoj [piauajod b Jnogp
- siaupipd JubA3jal yim uoissas b poy a/) ‘sydafoiad dn-mojjoj Inoge doysyiom ajeyrjpe-0>  ,iojeljdey
suonesiuebio 9|04 ‘uonpsiupbio 2102 3y}
aie) 5|00 3y buinssqo  ssA  Aq payddp aiam padojanap am 1oy sjooy ay “@3132eid ul sjoo) padojaaap ay) a)en|ead pue }sa)
9dudAdXd sawoy 1e
sjeualew puiddew yoeoidde 'sawioy Jjay1 1o ajdoad Ajiapja pup sianbaipd yum smairialul paionpuod  Iaydeasal
a|doad Apsp|3 MIIAIBIU| 1X91U0) MIIAID1U| SOA M ‘(¥ 9sed) siapjoyajels Ym suoissas pue sawoy sajdoad je smaiaidlul 1PNpuod 19sn
HIOM £saining J1ay3 1nogp
uolie||eisul |eonoeud bunyuiya ur bunias [pAISa) b Ul SI0JSIA abbbua am ups moy :spbm uoisanb ay| “uonbjIsul Up
ayl syiey - pjing 0] ppy am :3ypj3 [p21304d AiaA D ppy sn ioj aspd siy] (g 3sed) adKyo304d pjing pue dojanap
lensn
se YIoM - 'S/003 ay1 U0 dajs Jxau |jpwis b apbw 34 "s|0o) dojaAap Jayiany
fouabe ddudAdXd lensn ‘00 UOIIDSIZAUOD D 3yl “siauipd 3ipd 3y] 10j SUOIIUAIAIUI OM]
ubisap 1sy10 5|00 3y lejiwis SeYIoOM  SSA  padojanap a3 “(¥ ased) Aouabe aayjo ym 19y3ah03 ‘1xa3u0d urewop ayj 10} sjoo) dojaasp 1aubisaqg
19ubisap
- d|qedijdde JoN lool
'Sasp2 ay3 bulysipIano
Buuniny siskjeue ‘1aA3] 4aybiy b uo pub aspd Ayl UO Pajdayal IM YdIYM Ul SUOISSAS SISAIpUD [DIaAdS Ul Jupdidiipd
SI9YDIeasay  Inoge [SPoy SAISUIXT SO\ SDM[1NQ ‘pD3| 3yl Ul 31aM SIay2Ipasal 3y ‘dsed uo bundapyal 3 suoissas sisfjeue ui Jed ey  La9z1I08Y L
13f0ad Yd1easas ulyim
Aunwwod SpeRUY abpajmou sa|ny Bujuieaq ajonb + Ay s9|0Y
Joud

*123[04d Bunnp padojaAap ,Se payJew Sa1lAIIDR JO s9j0Y 's3]oJ Aq pasiuebio 10afoid ydieasas ayy ul uyor Jo waisAs AuAide bujules| syl gy djqel



ETTEH apnune bumss {13fo4d sjy3 4o uoBLNILAS UL UD| aM },Up|NOYS

JaydIeasay Buiuiea JNIIYIY SNIDBYRY  SIA Ayl ‘suolisanb awios sasipi 31 ‘Y 1noqp buryuiy | “siyl ssnasip 03 pooo ",Apnas sy} 10} pamalaIdlul 3q
sabueyoxs 43y YUM SIYy1 passnisip pup [003 Jayioup Jay3abo}
SI3YDIeISDY sjoo]  sjeob bujuies |ewlioju]  S9A nd Jay mps | “Alsianiun ayl b Jay2pasal Jayioup Jau | *,sanbeajjod yum abueydxs jewriojul
Jeuolssajoid uoy (329foad
1994 |00] s|eob Bujuiea] >POM JeJlIS  SIA 1D 5]003 10 SPOYIaW SSNISIP IM SUWIIDUIOS ‘AW SD YIOM ID[IWIS Saop Jaulivd Ay “ga1auried 03 yjey apisino)
(x3) wafoid apisino
- 199u1buz
- Jsurea)
9dusadxd TNV *SIY3 SSNISIp 01 DU Y00] | “So1wpuAp dnoib
ipeld 03 uadp - Y3IM O] D 3IOM | asnDI3g "$3joJ ay} 1nogp Aipjpun yanw spm a3y "xsdiweukp dnoib ssaippe
s19ydIeasay buneys SIA ‘WD3} aY3 Yam ul-¥2ayd Ayaam v ‘sdn pueys 13 sbunnaaw 1afoid u abueydxa 19beuepy
- )2aM palp2Ipap D sb w3} ay} 104 Junids ubisap p paziuvbio | ‘yuiads ubisap
15349)Ul ISIU3IS [DIN0IADY3Q pup SisidpiayoisAyd yim suoissas
JaydIeasay sjeob bujuses ey S9A uoDaI-02 3y} paipdaid pup palpijIdLy-03 | “1aY2IDasal D yllj)| "SUOISSIS UOIIeII-0d djkJ|dDR) . Oe}l|dey
soIsAyd usLadx] SOA 'S1s1dpIayl pamMaIAIdIUI | “UOISSaS UOIIDaI-03 3Y] 2104og "SMIIAIDIUL DNPUOD
"DUDAPD UJ J3ZI}ISUIS D puas 3/ “Jojuow
(49s1315USS) buiddew AuAidD up bulipam uaym paau A3y3 IDYM uapjiyd Yim paiojdxa | ‘SUoISsas aAIDIUID uj “smalnIdlul
sj00] sjeob Bujusea 1X33U0) SOA aAIbiIpnb a3y 031 yidap aiow apinoid 03 buiddpwiixajuod padnNpuod 3/ "SMIIAISUI IONPUOD
(42s111SUBS) 15349)ul "U0ISSas aA1IDIaUD b 1oj uonpIDdaid SD J3ZI3ISU3S b IdYdJedsal
Jaydieasay sjoo] s|eob bujuiea ‘buneys SO\ puas 15aq nof byl aw 03 paulb|dxa 1ay21pasal ubisap ay] "Ads1}ISUdS puds pue smalaidlul daedard 198
asiuadxd |ensn “UaipjIy> 1oj d1ydpiboyur up pup’subaw [pUOILINP3 J2A0I
ubisag se YoM - Joyuow A up :sjsidoiayiorsAyd Joy sjoo) aaiy1 padojanap | sysidesayyoisAyd Joj sjooy ubisap 1aubisaqg
19ubisap
- 9|qedidde JoN looL
HEVRILEECH] - $1U21D3sal Y3IM UoIssas b pazAjpup 3/ ‘dnoab jjews ul synsaa azAjeue
dusLadxd poylaw yspj
5 Yoseasal umo umo Aw 1oy $31q [DIaA3S pasn | 0s ‘qubrioduil A1aA asayl 3ybnoy) | “suoipuasaid ayl uj iaddp jou
< ubisag 113y} yoeg - piIp sbuiyy awos “1ay21pasal 1dy3oup Wo.j pIpp uo Ssishipup umo Aw pip osp | ‘Kjjenpiaipul azkjeue
& HEVRILEECH] Jlwapedy - 'S)0Y3 o buiuiquiod uoissas SisAipub b ui paipdiiiipd | “uolssas ul azAjeue  ,19z1103Y L
% 1afoid ydieasas ulyum
M Aunwwo) speRUY abpajmouy sa|ny Buiuies a1onb + Aoy 3|0y
N Jold
=

*123(04d Bupnp padojanap ,Se payiew sanIAIde 10 3|0y 's9jo4 Aq pasiuebio 1d3foid ydieasas ayy ul Alepy Jo wialsAs Alianoe buluies) ay] €y a|qel

)
—



CODESIGN 19

auipwn apnune bumes *SaIDJIWIS puy pup sjpnba Sp YI0M 3/ }i0M UOIIDIOGDJj0D JO adA) Sy} D
JETYEIVET]] Buuiea RBETTEN SADBYSY  SIA 1y 240 salpnb ay3 1ym azipal | ‘siyl 3| 1 1n0qp ¥pl am mop ‘Apnis sIy) 10§ MIIAIDIUI
*21doj Jpjniyipd D 1NOGD 210W WIS X|D] 0] SIY2IDasAI Y]
19ydieasay 1S2U91Ul ISnJl [BMIN)\  SSA  JO 3UO pajdpluod | 3jdoad mau 0} ssadp pauipb | 3xa3u0d 1dfoad puokaq Jaydieasal peuod
“Upjs
sdoys uowwod Jou pip 1afod siy3 ing “spafoid asayl uaamiaq AbIauAs Jo 10] b Mbs | sda}s [DIaAIS Ul ydpoiddp
ur ueyd 109foug 109Ul siano bulkil  SaA buuniny siyi pazipuoiipiado am ydym uj ‘ppaj D ppy 3/ "Judipd 10) ped] ul syybisul buifjdde
uowwod
sI 3o ‘IXau ay] 0] a1p3s auo wiolf 3jdoad 196 0] moy 1noqp :SJudI> AW JO UO YIUM UOISSS IXau dy] (329foad
wR1D 159J91U] Buiki] SIA u1 Aj32a41p paipys am sdiy ay3 Jo awos Ajddp 03 3jqp som | “Jual)d 1oy pead] ul spybisul buifjdde 9pIsIno)
(X3) 13fouad apisinQ
9|qedidde JoN 193uibuz
SI3YDIeISU 210j3q bumes
‘S)UaPNIS paydea] Buiuiea]  sap 'spuapnis yum buppiom £q 1doy siy1 uo panjoaur Appaip spm | “burinIny uo syudpNls Yoeod Jsures)
d|qedijdde JoN 19beuepy
jensn 'SUOISSas Y} JO JUO Pajb}IfIdDY puD
se el - paubisap | 'suoissas ayl aipdaid pjnom oym uj syspl papiAip 3/ “uolssas ajeljde) pue atedasd  iojelidey
Iaydieasa
- 9|qedijdde JoN 19sM)
- 9|qedidde JoN 1subisaq
s|euoissajoid ‘(bunniny 15N *321)204d Jno wioyy sjpu3pw buibulq Aq |p21d0id
ubisap 104) apnune 13 9deds 2I0W UOISSas [DUY dY} apDW 3/)| “IDY) WOL) UID3| PJn0d pub DY} YIM [DIp dM MOH "a2130id
199d 3 sIaYdIeISDY  S|00) AdIdeI] RBETTEN SABYIY  SIA ul ojur uni am swiajqoad ay paipys am ‘suoissas Abp-Jpy uj “uoIssas uoldBa4 ui Jed ayey
apnune 9oeds 194 panjoaus jou sbm Auabp ubisap Jayjo ayy “abpajmouy
SI3YD1easaY RBETTEN SADSYSY  SBA  JU4IND UNo 2inidpd 0] SUOISSIS MIY D 2J0AP O] AW PAYSD SIaY2ID3sal L] “SUOISSDS UOI}IB|dA
(Bunininy 1aubisap
sjeuolssajoid 193 10J) sjoo| SOA 'S|00] M3U ‘SWIOj Mau paiojdxa 3/ 'S|0o} dojaA3p pue uolssas uoida. ul Jed aye) loo}
MBIIAIDAO "IDj 0S pabupydXa IM Jpym 2in3dp
19ydseasay  dwydesb sy SOA 01 S21ydpib awos pub JUaWNI0P D IPDW | ‘SIY2IDasal dY] JO U0 Y31/ "suolssas ay) buizjeue . 13z109YL
13foid ydaeasal ulyim
Aunwwo) SpepRUY abpajmou s9|ny buiuies a10nb + AAdY s9|0Y
Joud

“123foud buunp padojanap ,Se payiew SalUAIe J0 S3|0Y 's9]0J Aq pasiuebio 1dafoid ydieasas ay3 ul ssa] Jo walsAs Ayande buiuies| 3yl yy dqel



	Abstract
	1. Introduction
	2. How design professionals gain knowledge
	2.1. Unnoticed learning
	2.2. Engaging as learners
	2.3. Learningactivities
	2.4. Conclusions for this study

	3. Method
	3.1. Cases
	3.2. Data collection and analysis structure

	4. Observations
	4.1. Much learning goes unnoticed
	4.2. Learning is supported by and actively sought out in exchanges with peers
	4.3. Learning happens in a variety of roles
	4.4. Conditions can support learning

	5. General discussion
	5.1. Learning in research activities
	5.2. Implications for collaborative research projects

	6. Conclusion
	Acknowledgements
	Disclosure statement
	ORCID
	References
	Appendix A

