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Co-creation in all its forms — including participatory design, collaborative design, and co-
design is continually an enduring theme at recent DRS Conferences, receiving a large number
of submissions. Design researchers increasingly collaborate and co-create with other fields
such as healthcare, engineering, political science, social sciences and with a wide variety of
societal stakeholders and issues such as wellbeing, in addition to addressing developments
such as networked, embedded and intelligent technologies. How can design research engage
with people, other fields and support new interdisciplinary ways of working?

When submitting papers, authors were able to pick appropriate keywords for their

papers which allowed the emergence of six sub-themes within the Co-Creation theme

— Participation, Empowerment, Teamwork, Designers and Scientists, Social and Service
Design and Mobility and Public Space. This is in addition to three DRS SIGs which also have
themed Co-Creation sessions on Behaviour Change, Global Health and Health, Wellbeing and
Happiness (SIGWELL).

The first two sub-themes, Participation and Empowerment are interlinked, with the
Participation sub-theme exploring the more practical research mechanics of participatory
design, whereas Empowerment focuses more on applications of participation in design.
Within the Participation sub-theme, paper 246 presents a descriptive analytical framework
that explores the materiality of artefacts used in the participatory design process. The
framework aims to reduce barriers for participation in design activities and increase
participant engagement. Papers 296 and 302 together look at the use of data and analysis
within participatory design. Paper 296 develops methods that balance making data-rich
video analysis accessible, while allowing novice analysts to make informed judgements.
They use a video card game involving primary school teachers. Paper 302 suggests that

the underpinning values of participatory design, those of empowerment and valuing lived
experience create an opportunity to realise research data in a different way. The sub-theme
of Empowerment drills down into particular applications of design techniques within
collaborative settings. Design sprints aimed at co-designing healthcare services are examined
in Paper 231, while in Paper 247, a collaborative co-design research project to tackle food

This work is licensed under a
BV _Ne Creative Commons Attribution-NonCommercial 4.0 International License.
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poverty is described. Paper 367 presents a pilot study to resolve communication inequities
in Qatar’s construction industry.

Teamwork is an essential component of participation in design research, and the Teamwork
sub-theme explores this through three papers which collectively explore technology, learning
behaviour and remote collaboration. Paper 378 considers the social and technological
implications of how remote collaborative-making mediated by technical tools might

foster new ways of thinking and making through play and experimentation, affect social
interactions and empower people to become producers and affect relationships between
collaborators and the technologies in use through transparent processes. Paper 330 proposes
that designers can improve their collaboration effectiveness by fostering team learning
behaviours. Paper 398 is one of only a few papers in the proceedings to have re-positioned
itself to reflect on its research in light of the COVID-19 pandemic. The paper proposes that

in examining remote collaboration as a design problem, a new framework is needed to

help teammates understand various differences such as how they build trust, exchange
information and cope with creative abrasion. The paper highlights how COVID-19 has meant
that design education and workplace activities have been thrust into new virtual spaces,
amplifying some of the challenges associated by teamwork.

A popular domain in which to explore interdisciplinary and synergistic working is through

the marriage of design and science. The Designers and Scientists sub-theme presents three
papers all investigating this mode of synergy. Paper 126 addresses collaboration between
design and science and explores how designers generate ideas from laboratories and

how scientists perceive these ideas. Paper 154 explores through an applied example how
narrative thinking helps to understand, communicate and disseminate information naturally
and flexibly and Paper 182 looks at the commercialisation of scientific research in universities
and explores practical tools to bridge the gap between research and the market. It proposes
a multi-disciplinary workshop structure with the inclusion of designers and scientists working
together.

The Co-Creation theme concludes with three applied papers within the Social and Service
Design sub-theme. Within the context of service co-creation, the three papers together
present three different international applications of social and service design. In paper 173,
holistic service design thinking was used to optimize the services of a public animal shelter in
Taiwan using co-creation, highlighting the complexity of stakeholder relationships. Paper 259
describes how a real-world social design project in New Zealand energized design students
to engage in their studio activities in a learning process that was informal, generative and
supportive. Finally, paper 273 looks at the crisis of social problems in Nigeria and describes

a collaboration between three universities on a project to intervene in the crisis. Using a co-
design methodology, the project aimed to improve educational materials and strategies in
schools.

The final sub-theme within Co-Creation is Mobility and Public Space. A number of related
papers were accepted, illustrating this as a ripe area for research within the context of co-
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creation. Paper 308 proposes a Virtual Reality Platform to discover subjective preferences on
public waiting rooms, Paper 364 explores young people’s experiences of journeys to work to
create a scenario approach designed to bring together transport designers and end users’
views, and Paper 396 prioritises fitness runners’ experiences and preferences in running
outdoors in China, for example by focusing on their music preferences to fit experiential

and environmental conditions, and proposes an initial framework combining interactive
convenience, environmental factors and running state.

Overall, the papers within the Co-Creation theme demonstrate the extensive scope of

the theme. There are many examples of inspiring applications of co-creation within an
international context, while at the same time, the theoretical aspects of co-creation as an
umbrella of different methods and processes is also evident. In a similar vein to the Impact
theme, central to the theme of co-creation is the idea of collaboration and teamwork.

As paper 398 in this theme highlighted, the challenges presented by COVID-19 in terms

of collaboration and teamwork will no doubt inform and inspire design research into co-
creation for many years to come. In this respect, synergistic ways of working creatively in a
collaborative way with stakeholders and people will be a fertile area for future research.
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Abstract: As participatory design approaches (PD) become incorporated into
mainstream organizational practice, it becomes increasingly important for designers
to consider how can participatory design tools, methods and practices be made more
accessible, understandable and engaging for a broader audience. This paper presents
a descriptive analytical framework that explores the materiality of artefacts used in PD,
through various studies of the interaction of material and relational considerations and
the implications of these interactions on design outcomes. We develop this framework
by drawing lessons from (1) existing frameworks on materiality and PD tools; and
(2) a series of empirical studies exploring materiality through a suite of artefacts,
across different contexts and studies. We highlight the utility of this framework as a
tool to reduce barriers for participation in design activities and increase participant
engagement.

Keywords: materiality; design methods; participatory design

1. Introduction

The materiality of design tools, techniques and methods plays a central role in determining
how effectively non-designers can be successfully engaged in design practice. The
thoughtful consideration of materiality enables the structuring of democratically oriented
environments, with direct influence on the social roles, agency and influence of both
participants and designers within the design process. This has significant impact on the flow
of an activity, as considered selection of materials of design allows for establishing equitable
power distribution where the dominance of participant groups is moderated (Bjorgvinsson
et al., 2010); however, if left unchecked, the lack of consideration of materiality may also
lead to unintended consequences such as privileging certain participant groups and/

or disenfranchising others. Therefore, it is imperative that designers are cognizant of the
material choices, their consequences on participation, and how materials can be politically

This work is licensed under a
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valenced in facilitating the use of tools and practices in collaborative design spaces. This
can be done by a critical appreciation for the materials of design tools, their users (both
designers and non-designers), as well as the intended social context within which they
operate.

Design is epistemologically distinct from other disciplines because it is principally concerned
not with certainties or even probabilities, but with an open texture of possibilities (Gaver,
2012). For this reason, design can pragmatically operate across ontological and disciplinary
boundaries, creating value for stakeholders from different backgrounds, functions, and
perspectives. Over the past three decades designerly practices have infiltrated mainstream
organizational contexts (e.g. innovation, strategy, marketing, product development,
customer research etc.); disciplines which have shown an increased interest in user-centred
approaches. In such circumstances it becomes increasingly important that the tools, methods
and practices that enable design collaboration are easy to understand and assimilate for non-
designers. In this way the tools themselves act in a manner analogous to ‘boundary objects’,
bridging participants across different social worlds (Star & Griesemer, 1989). Brandt, Binder
& Sanders (2012) contend that the selection of appropriate tools and techniques must be
grounded in the context of the design; hence it is important for participants to understand
what can be accomplished when both selecting and using design tools. In order to maximise
the value of designerly activity, participants should ideally be equally placed in terms of their
understanding of design tools and methods, the affordances, capabilities and agency they
provide, accompanied by a participatory mindset (Sanders & Stappers, 2008) when using
them in practice. There remain open questions regarding the precise nature of the roles of
the materials of these activities in achieving their participatory aims.

Materiality is an increasingly influential perspective within design research. Jung &
Stolterman (2011) state that “through the lens of materials, design can be considered as a
process of creating meaning with proper materials based on exploratory practice with them.”
This derived meaning is heavily contingent on how materials interact with their environment,
which changes how they are experienced, used, socially understood, and owned. It is

hence important to be mindful of the accessibility of the tools and techniques designers
develop, because even though skilled design practitioners may be able to appropriate tools
to different contexts, this can still pose an entry challenge for novices and non-designers
(Brandt et al., 2012). So, there is a need to explore how our choices about materiality can act
as democratic mediators among participants in design activities, levelling social hierarchies
and domain expertise, and distributing more equitable agency, influence and control over
the process for all participants.

Prior work has been done to study the purpose and contexts of PD tools and techniques
(Sanders et al., 2010). However, providing the scaffolding to novices or non-designers to
achieve a ‘participatory mindset’ remains a challenge (Sanders & Stappers, 2008). If the
use of tools and methods does not align with the participants’ motivations for using them,
e.g. if participants are only using a ‘journey map’ because it was prescribed to them by a
consultant, and do not fully understand, agree with or have purchase over its purpose, the
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value discerned from its use is diminished.

We argue that the materiality of design tools, methods and practices have dimensions

in addition to their material properties i.e. normative uses, social conventions, prior
associations, that can leverage political agendas of participation to augment how
designerly practices are conducted. This research explores whether — and how — it may be
possible to shift participants into more participatory mindsets during design processes by
facilitating more considered reflections on the material nature of the tools we use and their
applications; possibly making the resulting value of those activities more apparent. We
present a descriptive analytic framework, to explore material and relational considerations
of different design tools, methods and practices. We draw upon (1) literature on materiality
in design and PD tools — and (2) findings from empirical studies conducted to explore
materiality across a broad suite of tools and methods. The framework maps out a set of
dialogic relationships between different elements of materiality (material considerations)
and their consequences on participation through possible emergent applications, providing a
practical aid for informing how to effectively engage non-designers in design practice.

2. Materiality and Design

2.1 Perspectives on Materiality

Materiality plays an active role in the creation of meaning through the design process. Jung
and Stolterman (2012) critically reflect on user-centred design, suggesting a move from
functionality as a determinant of form and aesthetics, to their proposal of a ‘form-driven’
approach to interaction design research, that emphasizes form and materiality. Schon (1984)
was one of the earliest to stress the importance of the thoughtful consideration of how
materials ‘back-talk’ to the designer as a means of understanding the practice of design itself.
Wiberg (2014) notes how Schon’s (1984) use of a vocabulary that acknowledges material
artefacts as conversational objects highlights the dialogic nature of design practice and the
materials of design. Wiberg (2014) contends that the “back and forth between wholeness
and ideas about design in relation to its practical manifestation including materials, textures
and details needed to be carefully crafted to reach the desired outcome” (p. 626). This
argues for the thoughtful consideration of the materiality of the tools we use in design
practice and the dialogue they have with the users of those tools. The materiality of the
tools, methods and practice, should be able to talk back to the user — irrespective of their
level of expertise or familiarity to design. Materiality has always been a core aspect of
traditional design, influencing both the functional and aesthetic properties of systems (van
Kesteren et al., 2007) while also embodying social and economic values (Jung & Stolterman,
2011). Wiberg (2014) suggests this shift of focus to the material can also be seen as a return
to the foundations of design as in the sciences of the artificial (Simon, 1968) where materials
are seen as a basic constituent of design.
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2.2 Materiality of Methods and Participation

There has been significant discourse around design and participation over the years. The
Design Research Society (DRS) has had significant interest and influence in shaping the role
of design tools and methods over the years, with its formation being the result of the success
of the first conference on design methods in 1962 (Cross, 2007; Jones & Thornley, 1963).
The interest in the notion of making design more inclusive and participatory within the DRS
community can be found as early as 1971, with the theme of the second DRS conference on
design participation (Cross, 1971). Concurrent movements in user-centred systems design
occurred in Scandinavia, where a ‘work-oriented’ approach to design had emerged out

of pioneering collaborations between computer scientists and workers’ unions (See e.g.
Ehn, 1988; Floyd et al., 1989; Kyng & Mathiassen, 1979). Over time the practices, tools and
methods from PD found their way into mainstream business practice. A revived focus on
design within contemporary organizational practice emerged under the banner of design
thinking — designerly practices packaged for non-designers. Design is seen to create value

as a competitive advantage (Borja de Mozota, 2002; D’lppolito, 2014; Drew & West, 2002;
Heskett, 2009, 2017; Roy & Riedel, 1997; Verganti, 2008; Walsh et al., 1988), a strategic
instrument to negotiate wicked problematics (Braga, 2016; Buchanan, 2015; D. Dunne

& Martin, 2006; Johansson-Skoldberg et al., 2013) and increase market acceptability for
innovations, when co created with participants (Bjorgvinsson et al., 2010; Buur & Matthews,
2008). Due to its influence spanning across a broad spectrum of domains and contexts - the
tools, methods and practices of PD have origins across different worlds; all contributing to
the rich repertoire of tools and techniques of design in community-driven, commercial and
research applications (Carroll, 2003; Kaptelinin & Nardi, 2006; Rogers, 2004; Sanders et al.,
2010). Central to these tools is their materiality i.e. their material properties and affordances
which break barriers to participation and act to provide shared understandings between
sometimes diverse participants.

There is, however, significant criticism to how design has been used practically, specifically
under the guise of design thinking (Khan, Snow, & Matthews, 2020; Khan & Matthews,
2019a; Kolko, 2018), and particularly in versions where it is supposed that anyone can
effectively design simply by taking up the methods and tools, whether or not they are using
them in their intended spirit. A criticism to the use of design in business is how the tools and
practices are packaged under glossy frameworks, toolkits and ‘recipe-like-solutions’ (Orlowski
et al., 2016) which only superficially engage with the practice and inhibit design to perform
in how it is originally intended. Similarly, Gray’s (2016) study of practitioners, contends that
design in practice is more of a mindset than a method, which echoes Sanders and Stapper’s
(2008) sentiment; and so the intentions behind using designerly tools become increasingly
important to address. Yet common to these approaches are the ways in which they organize
participation through socio-material means — physical materials, turns, rules, goals — which
we analyse for how they can be leveraged as political artefacts (e.g. constrained output
forms such as using brick-based tools to ensure output quality cannot showcase difference
in skills, or using materials that can only be used as collaboratively due to properties such
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as scale or weight). In turn, this opens up possibilities for materiality to be employed as an
active agent in making design more accessible in practice.

2.3 The Politics of Materials

The interest of design research towards materiality extends beyond material dimensions

in design itself, but also in how materiality can be an analytic lens (Wiberg et al., 2013,
2014). This draws upon critical reflections of how materiality impacts participation with
and use of design tools. The vernacular around materiality has emerged within a post-
phenomenological (e.g. Verbeek, 2011) perspective, in which it makes sense to speak of
material artefacts having morality, as actors1, and being politically valenced (c.f. Winner,
1980). In these cases, interaction with materials are strongly influenced by the relationships
we have with them and the social systems in which they play. Critical design uses design
outputs to provoke reflection on our current societal practices (A. Dunne, 2008; A. Dunne
& Raby, 2001); however reflecting on the materiality of the methods, tools and practices of
how we get to those outputs, can also be of significant importance as designers.

Much of the prior work focuses on material-centred design as a whole; our present aim

is to take a more targeted approach that explores materiality as related to the choice of
design methods, tools and practices used in PD. Wiberg’s (2014) methodological framework
acts as a guiding tool for exploration of materiality within interaction design research by
exploring methods to study materiality. Our stance is positioned slightly adjacent to this.
We contend that attention is required into the materiality of design methods, practices and
tools of design to uncover design possibilities and implications on participation. That said
there are considerations to materiality that Wiberg’s (2014) methodology presents which
can still be incorporated in our approach. Extending the notion of exploring materiality
related to design methods, tools and practices, we can consider how to make design as a
whole more accessible to a broader audience, and in doing so make its value more explicit.
Our study of the materiality of the methods used to bring participants together provides the
opportunity to understand how we can reduce the barriers to participate and engage with
design processes. Aspects such as familiarity, agency, and understanding become important
to consider when exploring this space.

2.4 Theoretical Grounding

In order to understand how materiality interacts with participatory design practices we
draw upon the frameworks of (1) a methodology to study materiality (Wiberg, 2014) and
(2) organizing PD tools and techniques (Sanders et al., 2010). This underpins our framework
which situates lessons from these two frameworks and adds empirical data from our own
interventions to exhibit how materiality influences design to produce more democratically
oriented environments.

1 We are cognizant that Latour’s and colleagues’ (Latour, 2004) notion of ‘actants’ might also be a lens
to explore the political agenda actioned through materiality, however would require a very different
standpoint, the inclusion of which would be beyond the scope of this paper.
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Methodology for Materiality - Wiberg (2014)

MATERIALS (M1) WHOLENESS (M2)
a focus on understanding materials as ‘materials’ alone from the perspective of an observer
(non-relational, or descriptive through actions, but in form)

Properties (M1A) Character (M1B) Composition (M2A) Meaning (M2B)
understanding material qualities how certain material can be used, material compositions as groups contextual ?nd situational )
and limitations what it expresses and its inherent in a landscape or ‘material understanding of the material

structure and logic ecology’ itself

(Jung & Stolterman, 2012)

DETAILS (M4) TEXTURE (M3)
how materials have been selected and used in form-giving and design communicates material properties through material surface
Aesthetics (M4A) Quality (M4B) Appearance (M3A) Authenticity (M3B)
attention to how details are relational concept of material material manifestation, relationship between materials,
arranged as a whole properties and their ultimate presentation and perception material composition and
purpose in the composition appearance

Figure 1 Wiberg (2014) Methodology for Materiality Framework

The purpose of Wiberg’s (2014) framework (Figure 1) is to serve as a guide for
methodological explorations in material-centred interaction design research. The framework
is organized as a dialectic among four lenses: materials, wholeness, texture and details and
their further sub categorizations. We also draw on Sanders et al’s (2010) framework for
organizing tools and techniques of PD (Figure 2) as a complement to this. The aim of Sanders
et al’s framework is to provide the PD community a means to discuss relevant applications
and to identify potential areas for further expansion of PD within organizational and research
practice. The framework is organized along three dimensions: form, purpose and context.

FORM (P1)
refers to the kind of action taking place between the participants in an activity
Making (P1A) Telling (P1B) Enacting (P1C)
makling tangible things talking, telling and explaining acting, enacting and playing
PURPOSE (P2)
articulates why the tools and techniques are being used
Probe (P2A) Prime (P2B) Understand (P2C) Generate {P2D)
for probing participants for priming participants to to get an understanding of to generate ideas or concepts
immerse them in the domain participant’s current experiences
CONTEXT (P3)
where and how the tools are used
Group size & Face-to-face v. Venue (P3C) Stakeholder
Composition(P3A) Online (P3B) Relationshiops(P3D)
composition of sessions ranging format of sessions; in person contextual consderations of relationship between the design
from individual to group sessions co-located vs. teleconferencing location and space researchers and participants

sessions and remote participation

Figure 2 Sanders, Brandt & Binder (2010) Framework for Organizing Tools & Techniques of
Participatory Design

Both of these frameworks are very useful in their own right, with Wiberg (2014) presenting a
detailed perspective with how to approach materiality at a broader scope, and Sanders et al.
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(2010) encapsulating the overarching structure of PD tools and techniques. The framework
we outline later aims to build on both these structures.

3. Materiality Studies

3.1 Materiality of Methods - A Research Program

We present findings from a series of experiments conducted in a variety of distinct, specific
contexts to explore materiality as part of a broader program of research. The overall project
takes on a Research through Design (RtD) approach, where the individual studies are inspired
by Binder and Redstrom’s (2006) exemplary program of research. The experiments and
explorations range across a spread of materials, some popularly used in design practice e.g.
Lego, Design Cards, Sticky notes, (Christensen et al., 2019; Frick et al., 2014; Roy & Warren,
2019) and other more unconventional materials, that may be more familiar in everyday

life to non-designers, and more ubiquitously accessible (Rubik’s Cubes, Dice assortments,
Playing cards). The aim of using familiar artefacts within a designerly context is to study how
prior associations with the tools that are conventionally not a part of mainstream design,
may influence participation, i.e. can it yield greater understanding, control and agency for
non-designers to participate? The programmatic nature of these explorations employed

a broad range of materials in diverse contexts to explore how the materials influence

the design process irrespective of the intended outcomes. Each exploration is set as an
‘ultimate particular’ (Stolterman, 2008) self-contained within their contexts and instances — a
composition of the system as well as the organization around it. This allowed for a thoughtful
appreciation of the role of that the materials play, what kind of political agenda can they
bring to a design process, abstracted from specific use cases. This also acted as a small-scale
proxy for how participatory design methods and tools are also employed in situ in different
contexts, setups, with various participant types and objectives. Our conceptualisation of
materiality refers to: (1) properties internal to the material (i.e. scale, size, shape, colour,
weight etc.); (2) actions the material affords (e.g. movement, arrangement, annotations
etc.); and (3) the social meaning, presence and value of the material when it interacts with
people and the context (prior associations, conventions, invitation to use, value, novelty etc.)
Materials can be digital and/or analogue in form.

Figure 3 provides a high-level overview of the various activities undertaken as part of this
program of research, covering aspects such as context within which the activities were
deployed, participant count and types and a thumbnail of all the materials used within

the sessions as well as their description. The facilitation structure is highlighted to provide
context, coupled with top-level findings across the various activities. The studies were set
across a wide gamut of contexts (See: Khan, 2020; Khan et al., 2019; Khan, Snow, Heiner,

et al., 2020; Khan & Matthews, 2019b) to explore patterns and concepts that emerged in
different domains and contexts of the program, as characteristic of strong concepts (Ho66k
& Lowgren, 2012). The lessons from these studies are detailed in the composition of the
framework and discussion further. The studies involve participants from four groups: design
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educators, students, and design and non-design practitioners. The challenges faced in design

pedagogy to students or novice designers are similar to those of teaching design to non-
design practitioners. This participant mix provides a range of the considerations we might
encounter across the board in industry and educational settings.

MATERIALS

Lego Classic Kit (303 bricks);
text & visual prompts (cards
& digital)

PARTICIPANTS

(=)

Bespoke design cards (12);
written narratives;

Rubik’s cubes: standard,
mini, and mega; blank
coloured cards (54);
Coloured paper; sticky
notes; various bespoke
design cards; permanent &
dry erase markers; cutting
tools

D6 dice (10); yahtzee travel
5 dice set; 7 Dungeons &
Dragons polyhedral sets (D4
- D20); blank wooden cubes
(10); blank cardboard cube;
sticky notes; permanent &
dry erase markers

Printed paper based
prompts; pens and pencils

19 participants
(non-design practitioners

9 participants
(non-designers)

1 participants
(design practitioners &

8 participants
(design teaching staff

5 participants
(design teaching staff &

& students) design teaching staff) & students) practitioners)
FACILITATION STRUCTURE

Workshops Probes Workshops Workshops Probes
(face-to-face & online) (online) (face-to-face) (face-to-face) (paper/take home)

TOP LEVEL FINDINGS

« Low-fi structures forced
reflection on meaning of
form

« Metaphors used to cater
to material constraints
(structure, form, colour)

» Quantity (assortment)
sometimes problematic,
but the modular nature
of Lego allowed reuse

- Familiar form, low
learning curve

» Colour used to form
meaning when form
failed e.g. green
represents ‘softness’

« Low social peril, as no
expert skills needed or
Hi-fi outputs

» Playful elements; lots of
tinkering and friendly
competitive banter

- Easier to communicate
through the creations

Figure 3

+ Material form easy to
shuffle and lay out based
on prior understanding
of cards

«» Easy to understand
format (similar to Cards
Against Humanity)

- Narrative forms
positioned as fiction
stories, easy to
consume, comprehend
and provoke reflection

« Specific and precise
tools - did not require
much effort to engage
with

+ Could not be annotated
due to colour and
coating of cardstock

« Novelty sized artefacts
command attention in
the space (Mega Cube)

« Solved states of the
cube intimidating to
change

» Participants reluctant to
write on blank cards
(thick card stock and
rounded corners)
because of perceived
effort in preparation;
comfotable to write on
coloured paper

» Sticky notes used to
annotate large cube

» Participants developed
various rules, and
conditions of using the
materials e.g. to make
personas, to brainstorm

« Card conventions such
as fanning & laying them
out like poker, observed

Summary of Research Program Studies

4. Materiality Politics Framework

Our framework (Figure 4) is designed as an abstraction of a complex design process; it in

+ Affinity towards wooden
cubes because they can
be annotated

+ Preference to form of
the small wooden cube
vs, large cardboard cube
- parallels drawn to the
size of a 'tennis ball’ for
handling

+ Various application
contexts considered -
dice to dictate ‘thinking
hat’ condition

+ Value seen in material
artefact as a social focal
point for communication

+ Articulation of the
novelty of form - adding
an element of quirkiness
to context

« Seen as a way of
catering to paralysis of
choice and distributing
onus of responsibility

« Participants found
completing all the tasks
challenging

« The material form was
seen as ‘not designed’ -
as rationale for rushed
responses citing font
selection and paper
thickness

« Task Fatigue - as
prompts required similar
output as a drawing for
different contexts

« Different techniques
employed to articulate
journeys (flowcharts,
icons, lines etc.)

+ Different forms and
levels of annotations
made across various
participants

+ Struggle with
open-ended nature of
task i.e. blank canvas

no way means to oversimplify the considerations that go into the design — but presents a
structure for the considerations, that can help designers understand how the material and
social aspects of design tools, methods and practices can be best leveraged within their own
contexts, to influence and improve participation.
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PEOPLE MATERIALITY CONTEXT
Sanders et al. (2010) Wiberg (2014) Sanders et al. (2010)

MATERIAL CONSIDERATIONS*

properties and characteristics inherently available within the materials

Annotatability Scale Durability Fidelity Constraints
(ability to leave traces) (relative size) (ebllity 1o withstand gree of i imnitati
wear or damage) to intended outcome) in use or application)
Texture Weight Modularity Colour Quantity
(feel, appearance, (downward force or {ability to reconstitute, {visual distinction {amount of material
consistency of surface) heaviness of material ) deconstruct) due to perception) available to use)
Dialogue

e.g. playfulness. ability to take away.
manipulate (rotate. shuffle. modify) etc.

RELATIONAL CONSIDERATIONS*

how participants intersubjectively perceive the material considerations

Conventions Invitation Value Social Acceptability Proficiency
{unwritten customs) (encouraging interaction) (degree of importance, {fit within social norms) (Skills in use: expertise)
wiorth or usefulness)

Contextual Fit Open-endedness Novelty Familiarity Experience Ambiguity
{relevance to situation) (lack of predetermined  (new, unusual or orginal) {priar fatian) {prior int tions) {i t
limits or boundaries ) open to interpretation)
STAGING

Place Materials
of Design here

EMERGENT APPLICATIONS & POLITICAL AGENDAS

observed consequences that can be designed for as intended focal points;

anon tive list of possible outcomes contingent on context
Liminal Space Medium for Expression Remedy for Inaction Social Interaction Structure
Suspending Roles, Rules & Conventions Leaving Conversational Cues Lower barriers to participation Faciiitating Competition & Collaboration

* The presented considerations are generated from the empircal studies, but are intended to be illustrative, to showcase the interaction between
the different elements of this structure. The elements of these considerations should not be limited to the ones presented here, but contextually
relevant to the materials being explored.

Figure 4 Materiality Politics Framework

4.1 Understanding the Framework

The framework presents a dialogic interaction among purpose, material considerations,
relational considerations, staging and emergent applications & agendas. Purpose refers to
the actual setting of the problematic, i.e. users and contexts, which is the prerogative of the
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designers who use this structure as they are best placed to consider where the tools can

be applied and who the intended participants are; this is informed by Sanders et al. (2010)
purpose and context stages. Material considerations are properties and characteristics
inherently available within the materials, which can impact participation. These are closely
tied to relational considerations, the way in which participants intersubjectively perceive the
material considerations — and so there is a dialogue between these two facets of the material
and the social. The considerations used in the framework are meant to be illustrative of

the types of considerations that may be relevant in a design context, the ones described

in Figure 4 emerged from the empirical studies conducted. The interaction of the material
and relational considerations can be illustrated through the example of fidelity & social
acceptability: engaging with materials that are constrained to lower fidelity, allow for less
social consequence of skill deficits within individuals when used, and so can have a positive
impact on greater participation. This dialogue serves as an extension of Wiberg’s (2014)
model. Thereafter comes staging, a very important aspect of any PD work —the facilitation
structure, rules of engagement, tasks, sequences, intended goals etc., aspects which are very
contingent upon the context of use. We do not neglect the structure of facilitation, as the
non-material aspects of participation structures play a significant role in shaping the flow of
activities and their resultant outcomes, however the focus of this particular framework is to
map how the material properties and considerations can influence participation. Beyond this
we place our material artefacts, irrespective of whether they are physical, tactile materials,
or intangible methods or practices. The way in which different political agendas are
materially influenced are represented as emergent applications and their resultant political
agenda. These are derived from observations specifically grounded in the empirical studies
we conducted and are by no means an exhaustive list. They do however act as exemplars of
the breadth of functions different material and relational considerations can serve, and how
they can be ‘designed’ towards specific socio-political outcomes.

5. Emergent Applications & Discussion

5.1 Political Agenda in Emergent Applications

Understanding that material artefacts are morally and politically valenced (c.f. Winner,
1980), provides a lens through which we can trace certain aspects of the dialogue between
the material and relational considerations, in light of possible applications. For instance,

if the onus of a decision must be shared amongst a collective, exploring what aspects

can be offloaded onto the dialogue of relational considerations (e.g. social acceptability,
open-ended nature, ambiguity of form, and imposition of conventions associated with the
materials) with material considerations (e.g. a mix of the quantity, scale and modularity of
the material) —an outcome that results in a ‘random’ a decision, might be the most optimum
use of the materials. This creates the ability to delegate agency, where the arbitrariness of
the outcome of the material defers any accountability, i.e. no need to justify the decision
and take on responsibility, with the potential for positive social consequences to obviate
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conflicts within a team setting (as well as post-hoc finger pointing). Similarly, if one wanted
to deconstruct how to disenfranchise a certain group — choosing tools and materials that
are contingent on high proficiency or skill, ambiguous in form and can generate high
fidelity outputs, can be employed e.g. drawing tasks on blank canvases, where the skill of
the participants is very evident in the product of the exercise. Flipping this over — ensuring
the fidelity of the material is constrained so the output cannot go beyond a certain detail,
renders proficiency of skill level immaterial e.g. it would be impossible to create a realistic
car, with 4 Lego bricks.

Figure 5 Montage of Material and Relational interactions: 1. Externalising dialogue using die as
a communication tool; 2. Exploring scale of different cube materials; 3. Building modular
structures and scribing perceived challenges; 4. Participants creating a card-based
game through materials, not writing on the actual card because of perceived material
‘value’; prior association of fanning cards; 5. Lego constructions used as complimentary
artefacts; 6. Co-located Lego workshop setup; 7. Using sticky notes and puzzle cube for
idea generation, where each cube-side represents a different design consideration,;
selecting one note from a side as prompts for creating a concept; 8. Rotating novelty
sized puzzle cube collaboratively.

We present below examples of four discrete political agendas for participation that can be
structured by studying the dialogue between the material and relational considerations:

AGENDA #1: A LIMINAL SPACE — SUSPENDING ROLES, RULES & CONVENTIONS

If leveraged well, materiality can play an active role in reorienting participants from their
traditional organizational roles to ones where they adopt a participatory mindset. We can
achieve something akin to what anthropologists refer to as liminal space — a state where
conventional practices and orders are suspended and replaced by new rites and rituals,
situated within that particular context (Czarniawska & Mazza, 2003; Turner, 1969). Some
materials are able to achieve this by mere presence within an atypical context, e.g. bringing a
giant Rubik’s cube (C) or Lego (A) into a boardroom disrupts conventional norms of materials
you would find in that ecology. If such materials are able to find a way into uncommon
environments - their play element fractures existing conventions and is able blur hierarchal
lines and role structures of participants; immersing them within the material and domain
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(P2B), putting them in the ‘mindset’ (Gray, 2016; Sanders & Stappers, 2008) of participation.

AGENDA #2: A MEDIUM FOR EXPRESSION — LEAVING CONVERSATIONAL CUES

Materiality can also play a significant role as medium for expression. Schon (1984) contends,
materials are dialectic with designers; however as artefacts also provide the affordance for
use as props for dialogue, from their material character (M1B). Materials can be pointed at,
used as descriptors through ostensive definitions (1965); inherently reducing the burden

on the participants to think in abstract ideas when speaking, to offloading meaning that is
embodied in a shared focal point, that can be spoken through (M3A). This was observed
across a range of studies — In study (A) participants assigned meanings such as ‘fragrance’
and ‘opacity’ to plastic bricks, structurally conflicting properties; yet this was a very effective
use of metaphors embodied in the material to communicate to a group. In study (C),

the Rubik’s cube took on the role of a talking device - any participant who held the cube
was named ‘the cube master’ — and was the only one who could talk, hence delegating
turn-taking in conversation to the material artefact, which could be moved around and
shared amongst the collective. In study (D) participants highlight that the novelty of the
form of the dice would allow navigation through some of the challenges the participants
uncovered with communication (cultural barriers, communication breakdowns, varied
language proficiencies). In doing so, material properties can actually be leveraged in a
purposive manner — where in the case designing PD tools — circumvent the challenges of
communication by attending to the details of quality (M4B) and expression (P1B, P1C) to
better articulate their experiences (P2C).

AGENDA #3: A REMEDY FOR INACTION — LOWER BARRIERS TO PARTICIPATION

As active proponents in design materiality can also be mobilized to cater to challenges for
participation such as low engagement or being overwhelmed by choice; this can be catered
to by exploring how the materials in themselves can be a remedy for inaction. One of the
contextual challenges discussed in in Study (D) was that when novices trying to navigate
complex contexts, may be paralysed by inaction, due to uncertainty of knowing what the
‘right’ thing to do is. Materials, if positioned strategically can help cater to this, by inherently
nudging participants action along. This can include aspects such adding constraints, as
observed in Lego (A), where participants were challenged by brick colour, count, assortment
constraints, or the Rubik’s Cube (C) where participants used the 3x3 grid to map out a finite
number of possibilities to a dimension; but this can also be made even simpler by eliciting
very basic, explicit outputs — such as the roll of a die (D) as an instructive step. Structuring
the material to embody a directional set of options that is agnostic of the order or sequence
of what is done next. This is leveraging the material character (M1B) and makes a very
tangible (P1A) and playful (P1C) way of diffusing an otherwise daunting decision.

AGENDA #4: A SOCIAL INTERACTION STRUCTURE — FACILITATING COMPETITION &
COLLABORATION

A core aspect of participation in most design contexts is having participants engage with
one another. There is a degree of social peril that may be associated with interactions
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with others, for which exercises such as icebreakers have become a normative part of
collaborative work. An emergent application that was observed and can actually be
leveraged through the facilitation structure as well as the materials themselves is the use of
competition and collaboration. In study (A) participants developed complimentary responses
to prompts e.g. a participant designed a soap form, and the other designed a soap dish.
Participants were also seen to share access to materials (e.g. bricks of specific colours),
however in more contrasting instances participants attempted to sabotage their peer’s work
(stealing bricks, invoking rules, physically intervening) as well as introduce friendly banter.
Participants even used materials as means to interject conversations (D) to draw attention
towards themselves. In study (C) participants had developed their own version of a design
card game (completely abandoning the core material — the cube) — however they very quickly
got into discussions over what the rules of using the materials were - dominant participants
interjected, moving out cards laid by other participants. This emergent behaviour is difficult
to locate within the materiality framework — but would most likely be situated in (M3B) —
relationship between materials, material composition and appearance. Some degree of the
generative nature of coming up with participants’ own ‘house rules’, might be placed within
(P2D) of the PD framework, and some of this is context dependent (P3C), however it cannot
be more meaningfully located within the literature. It is interesting because the affordances
of being able to control the shared space, and access to materials becomes an interesting
element to play with when trying to explore how to bring in levity whilst maintaining agency
and not marginalizing others within the design process.

5.2 Utilizing the Framework

PURPOSE MATERIAL MATERIAL ) ) . RELATIONAL _ POLITICAL
CONSIDERATIONS < Dialogue - CONSIDERATIONS ‘ AGENDA

Context Single unit Social

i i int? Expression
Ideation Worksho can it be a shared focal point - .
in boardroom P A Large Scale o }:’i;‘,f’;g?,‘,“;i:’,f;fsaﬁw Low Skill Requirement mediation
i . is it visible? .
H Possible annotations eitvishle Expensive value
Fixed fidelity Familiar
Peop_le H - Consttralned modularity canit o disrupter Not.'n::I LUrninal
(C-Suite B | | Multiple colours il it stand out? Inviting
Professionals) e ivad space
Mega Rubik’s Cube Playfulness - Contextual misfit

Figure 6 Mobilising the framework - structuring two emergent applications / political agendas: A.
Expression Mediation; B. A Liminal Space

Our discussion highlights a series of different observed patterns from the interactions
between the material and relational considerations, grounded in the literature. However,
the real pragmatic value of the work comes to light when we start tracing pathways of
materiality from the emergent applications to the material considerations. In doing so we
can start to uncover what aspects of the considerations can be leveraged through their
political affinities, to pathways that are beneficial to the study and participants at large.
Figure 6 illustrates two different paths that are meant to act as a possible mechanism of
operationalising our framework. We map out the framework by providing a purpose of use,
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putting the material of design at the start and then mapping out the material considerations,
dialogue, relational considerations, and emergent applications and agendas. The boundary
between the relational and material considerations is marked specifically for aspects that

lie at the fringes of both these considerations and to reiterate the dialogic nature of this
exercise. We propose (1) placing the material artefact (which in this case is the novelty

cube) as our starting point, after defining the audience and context. This draws attention

to the material, and allows us map out a path from the material considerations to how it is
understood in context by people and what relational considerations come into play (See:
Figure 4). The idea then is to (2) map out different aspects of considerations within each
layer and exhaust them. The considerations in our framework may only serve as a starting
point, and can be modified and supplemented with provocations and questions in the
dialogue. Thereafter considering (3) what aspects of emergent applications are best suited
to the context and mapping it at the far right. In our example we have mapped out two
paths: (A) Expression Mediation and (B) A Liminal space. If we focus on the path B, Liminal
Space then becomes the point from which we work backwards, spatially reorienting the
different considerations to follow a path that best serves this motivation. Other modifications
which can be made to supplement or add richer understanding could be using tokens or
placeholders for participants or contextual factors, where we can present a different pathway
which explores mediation of expression (communication) between participants through the
materiality reminiscent of Schon’s (1984) articulation of material artefacts as conversational
objects and Wiberg’s (2014) notion of the dialogic nature of materiality.

6. Looking Ahead

We have presented a descriptive analytic framework, that explores the material and
relational considerations of artefacts that can be used across different design tools, methods
and practices. Materiality is key to participation. While considerable attention has previously
been given to PD methods and techniques, as well as materiality as a whole, our framework
has been developed by extending the frameworks of Materiality (Wiberg, 2014) and PD Tools
(Sanders et al., 2010) that cater to these areas specifically, in conjunction with a series of
empirical explorations that together bring a new perspective on participatory design tools,
methods and practices in light of materiality. Using the framework, we aim to enable creating
a more level playing field for participants, through materiality that engenders a more
participatory mindset and results in better outcomes for participation in design processes.
We demonstrated how placing material artefacts through this analytical lens allows us to
uncover pragmatic possibilities of our tools, methods and practices — and challenges us as a
community to explore how to create more participatory access points for design. This is one
of the first studies to specifically address materiality of PD methods. Our aim is to extend

our understanding of how to reduce the barriers to participation and increase engagement
within design processes through materiality as a core proponent, and encourage further
work in this space to make design methods, mindsets and practices more universally
accessible and actioned in their intended spirit.
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Abstract: An open challenge for participatory design research is how to engage users
and other stakeholders early in the design process, not only as informants, but as
participants in the analysis of field data, prior to the formulation of design problems.
Involving novice analysts introduces additional complexity as they are simultaneously
domain experts but with little time available to engage with activities that do not
directly inform their practice. In this paper, we develop methods that balance making
data-rich video analysis accessible, whilst preserving enough of the sequential context
of the video so that novice analysts can make informed judgements. We introduce a
modified version of the Video Card Game, adapted to involve primary school teachers
in video analysis for design. We evaluate two instances of the method. Our findings,
among others discussed, suggest the approach enabled participants to leverage their
domain knowledge in analytic tasks.

Keywords: video analysis; video data; participatory; education

1. Introduction

Facilitating participation in the formative stages of design can be challenging, particularly
before problems have been defined, the design context has been understood, or
stakeholders have articulated their values and priorities. Yet without participant input, design
researchers may develop a myopic view of the problem space that misses key insights that
would lead to better understanding of the problem space and potential design solutions.
Participants bring a deep contextual knowledge, which enables richer considerations

of formulating the problem space beyond what any lone designer is likely to achieve.
Participatory techniques in such instances are not a means of outsourcing the challenging
work of analysis, but are ways to bring in other perspectives into the design process to aid in
problem articulation and reduce designers’ own bias; problem setting is seen as a core aspect
of reflexive practice of design (Schon, 1983). The design process benefits when participants
are provided with the opportunity to articulate their viewpoints, augmenting the problem

This work is licensed under a
BV _Ne Creative Commons Attribution-NonCommercial 4.0 International License.
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definition with new perspectives, and occasioning an opportunity to shift the designer’s own
ontological understanding of the design space. In practice, such facilitation is intended to
lead to the creation of outcomes that are much more closely tied to the participants’ needs,
and thereby increase the fit and uptake of the systems designed (Buur & Matthews, 2008).

Within complex organizational settings, aligning the designer’s perceptions to the orientation
of stakeholders is challenging, but of paramount importance in realising the value of
participatory design processes (Brandt et al., 2012). Designers often rely on methods
(generative workshops, prototyping and evaluation sessions) to engage participants (Gray,
2016; Kwiatkowska et al., 2014a, 2014b; Lloyd, 2017; Malins & Grant, 2010; Rasmussen et
al., 2011) with the aim of providing platforms and avenues to bring participant perspectives
into light — to help shape possible design solutions. The challenge however is in creating
opportunities where multiple participants are empowered to play significant roles in framing
the problem space to begin with, whilst also catering to pragmatic considerations (time,
effort, comfort etc). Prior work in participatory design has provided practitioners and other
stakeholders with a multitude of methods, tools and techniques to facilitate open dialogue,
including with, and through, video. The use of video in such design practices has evolved
over time. Early uses saw video as “hard data” (Buur et al., 2000) a fairly neutral fly-on-the-
wall perspective of real world events, available for objective and rigorous analysis, so that
design requirements and contextual challenges could be identified (Jordan & Henderson,
1995). More progressive (and critical) uses of video in participatory design have since
emerged, where video is understood as an actor in the situation, as a fluid material for
design ideation and exploration (e.g. sketching scenarios, improvisation, e.g. Binder, 1999),
or as a social medium for participants to come to shared perspectives on design spaces (c.f.
Ylirisku & Buur, 2007).

However, in bridging these various traditions of video use, an aspect of these methods that
remains under-explored is how to effectively bring participants into initial analyses of field
data, to generate shared understandings and collaborative insights. In particular, bringing
participants early into the design process and providing them with opportunities to evaluate
raw data can be a time-consuming task for stakeholders who rarely have the imperative to
undertake such activities. Participants have often been reduced to the roles of informants
(Druin, 2002), rather than co-analysts, for example. One of the established methods
developed to bring participants into the analytical stage of the process is the video card game
(Buur & Soendergaard, 2000). This study extends and modifies the popular video card game
genre of participatory design methods to elicit non-designers’ input in sequential interaction
analysis by (1) making analysis a shorter process than the traditional video card game; (2)
increasing the number of video cards per clip to gain richer contextual understanding in the
analysis; and, (3) having the participants watch the entire video with the cards in sequence.

Video data is often gathered as a means of capturing some of the richest interactions in
design research. We see an opportunity to explore how to evolve the video card game,
which currently requires a significant time investment, into a more accessible and pragmatic
format, whilst maintaining the contextual integrity of the data. As we detail below,
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maintaining a balance between accessibility (of video analysis methods) and preserving
enough context in segments of video remains a challenge for design research. This study uses
video data from novice designers (8-10 year old students) to elicit both teachers’ reflections
and pedagogical expertise in reviewing student interactions with tangible artefacts. We
present results from a series of design workshops that explore the method.

2. Literature Review

While there is a wealth of design methods that have been developed as a means of
cooperatively involving stakeholders in generative and evaluative aspects of design, the same
cannot be said of methods to engage stakeholders in co-analysis of raw research data. There
are a number of possible reasons for this. Many forms of (research) analysis are derived
from, and wedded to, particular philosophical positions. To enact them faithfully often
requires a significant degree of understanding of their epistemological foundations (Lincoln
& Denzin, 2000). This does not only entail what should be done in analysis, but often (and
more importantly) what should not be done, i.e. what analytic moves are invalid from an
epistemological stance. Certain contextual approaches (such as ethnomethodology) avoid
the importation of concepts derived from theory; whereas others are founded in particular
theoretical frameworks that are intended to guide the analysis, priming the analyst for

what to look for and the kinds of relationships to expect in the data (Shapiro, 1994). Indeed,
there is an argument that cooperative analysis itself is founded in a philosophical viewpoint
that knowledge, understanding and action are irredeemably situated in the social and

the ecological settings (Lave, 1988; Vygotskii, 1997) in which they appear, and as such our
methods of analysis should capture this milieu. So, while Design Thinking and Participatory
Design have advanced many ways of making the generative and evaluative activities of
design available to non-design oriented stakeholders for participation, the co-analysis of data
can present unique hurdles to participation.

Muller, Wildman & White (1993) recognised that the lack of involvement of participants in
‘up-stream’ design process methods meant that participants had a reduced ability to define
the problem space. Methods such as CARD (Muller, 2001) and PICTIVE (Muller et al., 1993)
were developed as participatory design tools that sought to involve users in both the macro
and micro levels of the design process. These have been integral in the further development
of methods to involve users in the analysis of data (Buur et al., 2000; Chin et al., 1997
Ylirisku & Buur, 2007).

A number of these methods have based themselves on the principles of video interaction
analysis (Jordan & Henderson, 1995). Video interaction analysis is a rigorous analytic that
provides for the collaborative generation of rich insights that are grounded in the context
of study. Jordan & Henderson (1995) discuss the benefits of having multiple viewpoints
involved in video analysis, as it challenges researchers’ ‘preconceived notions’, and compels
analysts to contend with competing frames of what is taking place in the data. Further
discussions on the use of video in collaborative design processes have resulted in video
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being reconsidered as ‘design media’ (Buur et al., 2000), not only containing rich data, but
also being open to various interpretations and meanings, both in its viewing and what (and
how it) is recorded. The Video Card Game (Buur & Soendergaard, 2000) was one such early
method in the engagement of users with video, developed during a project conducted in
an industrial setting in which participants were able to direct what the camera was viewing
and to tell stories to the camera. This resulted in participant-led video recordings that were
then cut into clips of one to three minutes. The ‘game’ component was a format for analysis,
providing an engaging and enjoyable way for people of differing backgrounds to discuss
work practices. With each video being represented physically as an annotatable card, the
cards became a means for users to take ownership of the video clips. Having non-designers
participate in the analysis stage provided further engagement in the design process. Since
the game’s introduction, further adaptions of video have been made to contexts such as
education (Brereton et al., 2003) and everyday practices of select groups (Moore & Buur,
2005). As well as exploring types of tangible tools such as ‘scrabble tiles’ (Buur et al., 2014)
and ‘Video action walls’ (Buur et al., 2004).

Chin, Rosson & Carroll (1997), describe a process of developing scenarios (Carroll, 1996)
from raw video data, observations and field notes. The scenarios consisted of both textual
and video content and were grounded in events that the external participants (in their
case teachers) were familiar with and could relate to. The results from the study showed
that the teacher-participants engaged and contributed meaningfully to the scenarios using
terminology that both participants and designers were able to share.

The above methods have enabled analysis to be an engaging activity for participants. They
have done this through adapting raw video data to create novel methods of engaging non-
designer participants. In spite of these advances in participatory forms of analysis, there
remains an open challenge for researchers to strike a balance between making the data
accessible to participants, and preserving enough contextualisation in the data to enable
stakeholder analysts to generate observations grounded in the sequential organisation of the
phenomena as they unfold. It is this balance that is a challenge to achieve when participants
have divergent domain experience and theoretical commitments, and yet must provide
meaningful insights from short engagement with video data. The holistic ecology of everyday
phenomena, as witnessable in an ongoing sequence of video data, has often (by necessity)
been sacrificed in order to create accessible formats for the participation of non-researchers
in video analysis activities. For this reason, we have experimented with a hybrid approach
that has sought to preserve the sequential order of small clips of video in presentation

to novice analysts yet provide them compartmentalised resources (such as video cards
representing short 30-second segments) to annotate and thematise.

3. The Study

The participatory video study formed part of a much broader study, in which its main
overarching objective was to understand how students use technology in a design process,
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exploring how technology can be developed to support students’ learning of design skills.
We utilized ethnographic methods to understand the context, and video logged students’
interactions as detailed below. From the video data, we ran two iterations of sequential
analysis activities to explore and refine the proposed method.

3.1 Prior work

Video clips were sourced from a study of students in a one hour after school class designing
tangible technological artefacts, taking place over a span of 25 weeks. Students had the
opportunity to design a technology solution to cater to a problem of their own choice.
Examples of the type of projects included: designing tools to provide soothing sounds

to someone who is feeling upset; and a teddy bear that detects the heartrate of anxious
children in hospitals. An adapted ‘design thinking’ process tailored to the educational context
(Razzouk & Shute, 2012) was given by helpers and teachers, providing a support structure

to help students through this process. Design support consisted of methodological tools

to help guide them through several iterations of research, defining the problem domain,
ideation, prototyping and testing. After the problems had been articulated, they ideated,
prototyped and tested with tangible technology, finding ways to appropriate technology to
find a solution to their problem. It was in this phase of interacting in a collaborative way, that
we collected 25 hours of video data, from four different groups of students exploring the
technology available to them, and conceptualizing and designing their proposed solutions.
From this video data four researchers, working in pairs, logged the clips, using Jordan &
Henderson’s (1995) principles as a framework.

3.2 Contextual Challenges

To capture the ecology in which the students engaged with the technology, we sought to
incorporate teachers’ views on both the interactions with the technology and pedagogical
importance of the process. Being familiar with the video card game (Buur & Soendergaard
2000) as a way to enlist practitioners’ views on data and position them as partners in the
design process, we ran a collaborative activity around video analysis. In the formulation of
the method to the given context, we considered several factors that we needed to employ
when undertaking design activities with teachers as participants in a design process.

The first is that teachers are notoriously time-poor, which means that any designed activity
requires careful planning to reduce the amount of time they need to devote outside the
classroom, or from class planning and preparing feedback. For this reason, obtaining large
numbers of teachers for an activity can also be problematic, as it is unusual for a school to
allow several teachers for an out-of-class activity, let alone one that is centred on design
research that is not immediately of direct benefit to their pedagogical practice. From
discussions with teachers, we found that an activity of approximately one hour with about
two participants at a time would be achievable. Furthermore, being a stakeholder in a design
process does not necessarily equate to valuing the relevance of what the designers are trying
to achieve. Therefore, it is imperative that the designers make activities as constructive,
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relevant and meaningful to the stakeholders as possible. Previous work (Buur et al., 2014;
Buur & Soendergaard, 2000) in this space has been conducted with companies, who have

a stake in the design outcomes, or as a part of a university course as a component of
assessment (Brereton et al., 2003). In our case working with teachers, we have a different
onus—our solutions will not necessarily directly benefit them immediately, and we have
greater need for them to undertake an analysis activity as participants. The intent was

that by providing a set of sequences to teachers that depict activities of students problem
solving with technology, we would create an engaging opportunity for teachers to reflect on
pedagogic practices around technology; this would also serve as an opportunity to reflect
upon their own practice (Schon, 1983). Additionally, it had the potential to provide us with
valuable insights into how the technology impacted the students’ development. In this

way we adapted our activity to suit our particular domain for the ways primary schools are
notably distinct from the industrial contexts that inspired the original versions of the Video
Card Game. Our sequential interactive analysis activity was designed to preserve aspects of
the original version of the video card game, but to tweak them in ways that better mapped
to our particular institutional conditions. We discuss our activity below.

4. The Method: Sequential Interactive Analysis Activity

Our game involved video taken from three sets of problem-solving sequences that we had
identified were recurring patterns of problems (Jordan & Henderson, 1995), and two sets
we considered interesting phenomena. These five sequences were chosen in response to
time limitations. The problem-solving sequences depicted a problem the students were
trying to solve i.e. understanding how heart rate monitors worked or trying to get a speaker
to play a sound. The sequences ran for approximately three to four minutes. We structured
the activity so that it could be played within an hour. In order to help participants keep
track of their observations, we made visual cards (Figure 1, Step 1) which were numbered
sequentially to correspond to sections of the video. Keeping the video and cards numbered
in sequential order afforded navigation through fast-paced, complex and rich data, and had
the added benefit of helping us to understand the process the children in the videos went
through to obtain a designed solution with the given technology (the aim of our initial study).
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Figure 1 Story Board of Sequential Interaction Analysis Method

After watching the short videos, participants were instructed to write down observations on
the cards—things that caught their attention or that they found interesting or noteworthy
(Figure 1, Step 3). From these they were to produce insights in small groups of two or

three (Figure 1, Step 4). After they had organised their (collective) insights, the participants
competed with each other for how many themed families they could find, adding a fun and
engaging game element to the method (Figure 1, Step 6).

We ran the activity in two instances. The first instance (see Table 1) was a multi-disciplinary
set, which included a number of researchers from journalism, interaction design and
anthropology. This allowed us to understand how the format of the game might work for
participants for whom the context itself (children/classrooms) was outside their domain.

In this instance, it was important for us to evaluate how the activity would make the data
accessible and what observations it would make available to participants. The second
instance (Table 1) was with the target group—two teachers, each of whom were paired with
a researcher. Having two instances of running the activity enabled us to reveal the extent to
which domain knowledge has an impact on the type of insights that can be gleaned, but also
to provide us with a broader range of design insights to consider.

953



MATTHEWS, KHAN, BODEN, VILLER

Table 1 Participant Overview.
Groups Instance No of Participants Video
Gl 1 3 1&2
G2 1 3 3&4
G3 1 2 3&5
G4 2 2 3&4
G5 2 2 4&5

The two sessions were audio recorded and photographed, to capture how participants

of the game utilised the elements (tangible cards, video and post-it notes) and tasks to
generate insights. We were also interested to understand the types of observations game
participants were able to make and bring to the ensuing discussion. From each session, we
photographed the annotated cards and their layouts on the tables, so we had access to the
physical artefacts and themes that featured in the discussion. The audio data was reviewed
with selected sequences then transcribed. The audio, cards and photographs were then
thematized as a means of evaluating the activity and the insights it generated. In our results
we refer to what was written on the cards in single quotes i.e. ‘control’ and what was spoken
by participants in double quotes i.e. “declarative”.

4.1 Method findings of first instance

We had eight game participants for the first instance — two groups of three (G1 and G2),
and one group of two (G3). Each group had a device on which to play the video that they
could control as they liked. Videos were distributed between the groups, with only one
video viewed by two different groups (Table 1). Most participants had at least a limited
understanding of the context or the technology, and all were familiar with qualitative
analysis.

From the outset we observed each group approached the task in slightly different ways.
Teams used different strategies in how they decided to frame the data they were obtaining,
how they distributed that information amongst their cards and then organised their cards in
family groupings. Our analysis breaks down our observations from the activities which we
have organised into themes: framing, information distribution and card organisation.

FRAMING

Applying different frames to the problem, such as viewing the information from different
standpoints or framing it to their own lived experience were strategies that were employed
to contribute to both the observations and later discussions.

Framing to lived experience - Participants who had some professional educational expertise,
found an opportunity to bring their domain knowledge to their observations. For other
groups, their lived experience of having been a school student was a valuable resource. One
collective group’s experience in classroom practices focused their attention on the social
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elements of the video. They drew attention to the positions of the children and their access,
or lack thereof, to the technology.

Viewpoint frame - Participants tried on different perspectives: from students, teachers

and technologists. One observed conversation discussed the appropriateness of terms to
frame their observations. “What else [other themes] have you got?” “Testing and problem
solving... and a little bit of trouble shooting | guess.” “Yeah, I like those terms, because

that is what they [the children] probably see themselves as doing.” Rather than donning a
theoretical or technology-oriented view, participants tried to incorporate terms the students
themselves would likely use. Other groups used terms they thought teachers would use
such as ‘risk-taking’, and others formed themes from a technical viewpoint, e.g. ‘false signal
interpretation’.

DISTRIBUTING INFORMATION

The cards provided an opportunity to cognitively offload and organise the data. Some
participants used the cards as placeholders in the video, writing down a rough transcript of
the interactions and audio they observed. In some videos this became difficult because of
the noisiness of the environment in which the audio was taken, and so having quotes placed
on the cards helped them to make out what students were saying. Other groups opted to
write observations on post-it-notes, then distribute their main/interesting observations
between the cards, creating a sequence that wasn’t attached to the video, using the numbers
on the cards as a guide.

CARD ORGANISATION

After writing on the cards, the cards offered enough flexibility to enable participants to sort
out data though adding extra notes, or colours to segregate different themes coming through
linking meaning onto various actions observed (Figure 2).

4“%%/'

Figure 2 [left] Individually writing down observations on cards while watching video. [right]

Creating overall themes from observations as a team.
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4.2 First Instance Outcomes

Two broad outcomes were produced from the groups participating in the method. These
were ‘Social rather than technical’ and ‘Tool as mediator’. Outcomes are discussed below.

Social rather than technical - Although not all researchers had an interaction design
background, all were familiar with the domain. Our assumption was that they would identify
more technology-related problems the students were having, being critical of how the
technology kits were designed for the tasks they witnessed in the video. However, this wasn’t
the case. Researchers were bringing up how student’s social issues were being impacted,
unrelated to technology more than other types of observations. Themes that were brought
to light were: time management “we only have nine minutes left”; defining types of control
such as negotiation, power and acting out ‘only one device so difficult to negotiate’; team
dynamics such as ‘blame the colleague’, lack of results and lack of order ‘verging on chaos’.

Tool as mediator - One group explored themes relating to how students navigated the social
using technology as a mediator, commenting on how students use technology as ‘a social
tool for attention’ when uttering phrases as “look at this” or “should this sit up here?”. It
was observed how students shared differing hypotheses around the technology to create
understanding between themselves ‘create some kind of intersubjective understanding of
what is being attempted, what is going on’.

4.3 Reflections on the first instance

Several issues arose in undertaking the activity in the first instance, making us re-evaluate
the activity prior to running the second instance. The first was in the distribution of videos.
Only two groups of the three had one video in common. When game participants came
together to discuss, this was limiting their discussions as some teams had no data in
common. To improve this in the second instance, we decided that teams should have at least
one video in common, to order to aid discussions between teams (Table 1).

A second issue was with respect to the degree the game aspect of the activity was not
engaged with. Certainly, time was a factor. But additionally, participants were not particularly
motivated to play the game, preferring instead to discuss the findings they found interesting
in the video. A third issue was with respect to mindset. Trading off the casual qualities of
playing a game, and the seriousness of analysing, some participants were not always focused
on observing the videos, being drawn into defining and solving the problems they observed
rather than analysing what was visible in the video data.

Moving forward, it was integral to the purpose of our study that we obtained the teachers’
expertise of what was happening on the videos, in helping us bring another frame onto our
video data, to understand genuine design problems before exploring solutions. We felt that
for our second instance we needed a sharper strategy, to ensure participants had occasion to
carefully analyse the videos, and to facilitate a more open-ended discussion after producing
families of observational themes.
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4.4 Method findings of Second Instance

MODIFICATIONS TO ACTIVITY

To compensate for the reduced time, we separated the teachers and paired each with a
researcher who was familiar with video analysis. We then brought the groups together to
discuss the types of themes they saw coming through the data. We had two groups of two
participants. The first group (G4) consisted of a researcher who hadn’t seen the data, and a
teacher who had been a part of the project supporting the students, and so was intimately
aware of the projects undertaken by the students. The second Group (G5) consisted of a
researcher who had previously participated in the first instance (of the modified game) and a
grade 6 teacher who had not been part of the project but had undertaken similar projects in
their classrooms.

FRAMING

Teacher participants were familiar with the type of activities and context represented in the
video. Therefore, they were able to frame their insights in particular ways, such as towards
the learning outcomes of the students. From comments made it was obvious that even
from the two-minute video capture, teachers were able to draw on their knowledge and
appreciate the complexity in the data: “There is a lot going on there, we might need to see
that again”.

Figure 3 [left] Insights are produced from observations contained on the cards. [right] Small teams
work together, discussing their observations and writing down themes.

DISTRIBUTING INFORMATION

In both sessions, game participants waited to annotate cards until after the entire video

was watched. The cards were used as placeholders for thoughts, e.g. ‘ wonder if..., | think....
Sparking curiosity, making predictions, highly engaged’ ‘Recopy, Control, Instructions — shout
when works’, rather than as a detailed description of what was happening. Although the
cards were used as placeholders, teachers tended to use them as prompts of what they had
witnessed in the videos. The themes produced covered a broad range of issues (Figure 3).
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One teacher, when seeing the volume of notes from the other group, said, “We thought we
had too many [themes], you must have had good videos”.

Initially, discussions started with broad issues—terms used such as ‘curiosity’ or ‘growth
mind-set’. However, as the discussion progressed the teachers brought in detailed
information from what they had seen from the videos. “You saw she was really curious, you
saw when she picked up the laptop she was looking at the code, she was trying to make a
connection, | think, between when she was practically looking at it and what the code was
saying.” “Practical like project based they really um enjoy it um so yeah you could just tell
that engagement was there, umm yeah so just experimenting when they started moving it
around the arm you could really see that was happening”.

ENGAGEMENT

Two interesting phenomena emerged when the teachers participated in the method. Firstly,
having a video that took a snapshot of a sequence focused the teachers to look closely at
interactions between the students and the technology. These are behaviours that easily can
go unnoticed in a busy classroom of 24+ children, however having a short sequence to focus
on allowed them to reflect on what the students were learning. “It was really interesting

to watch it back, because watching them on the day they were doing it, | didn’t see some

of the behaviours, and now watching on the video, | am oh my goodness they didn’t work

as a team at all and um the boys are very much had to be perfect they wouldn’t take a risk
on something where as the girls were oh we will try this...”. Secondly, even in the short

time frame of the workshop, their initial understanding of what had happened in the video
changed through discussion and analysis. The same teacher who initially had a negative
reaction to one of the groups’ conduct, on further reflection and analysis of the data, came
to the realisation that that team might have been more on track compared to the team who
looked like they were working well together. This raised a discussion about the difference
between good collaboration and team functioning being something that was not necessarily
coterminous with students’ possessing high quality understandings.

4.5 Second Instance Outcomes

Some interesting outcomes from the workshop were: students’ use of language ‘statements
were very declarative, not exploratory’; comparisons between the two videos ‘the first more
experimenting the second was more understanding...”; students approaches to technology
“found there was a little collaboration when it worked, and a little bit of discussion because it
worked... it is very interesting to find ways to give little victories, you need more opportunity
to have those experiences”.

5. Discussion

Ownership of artefacts engages participants in analytic activities: Understanding the balance
between making video analysis accessible and still maintaining a level of engagement with
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our game participants led us to design an activity that allows meaningful input from not only
non-designers but those who wouldn’t directly benefit from the outcomes. This balance was
achieved by having artefacts such as post-it notes and cards that allowed game participants
to make their own with annotations, giving them partial ownership of process. This can be
seen in how both instances the teams organised and distributed information as they saw

fit. This ownership also gave both the teacher and researcher participants the impetus to fit
frames that were meaningful to them. We see this in the way researchers would try to make
sense of the data by considering frames from the users in the video. Teachers, in particular,
saw this as an opportunity to reconsider their pedagogical practices through a different lens.
A clear example of this is when game participants were discussing their insights, they would
point to the cards and say statements such as “in this one” or “we found” then extrapolate
with examples from the video. Teacher participants would explicitly refer to their changed
perception “now watching on the video, | am oh my goodness they didn’t work as a team at
all” as one that had changed after engaging in the activity, this statement is also mirrored as
an insight on the cards (figure 3). These examples show that it was very much a participatory
design tool that not just researchers, but the teachers were invested in, and not an external
methodological imposition. This emerged in the post activity discussion of how teachers
perceived using the tool.

Including domain experts in analysis provides rich insights for design: As designers we

only gained from the process of involving teachers. While bringing in other researchers to
analyse data made us challenge our ‘preconceived notions’ (Jordan & Henderson, 1995)
such as seeing tangible ‘tools as a mediator’ and advocating for social inclusion, involving
the teachers as domain experts provided a unique lens on the data that was more easily
translatable to design applications. For example, in the design of technology that supports
the learning environment, the teachers’ contributions highlighted the need to balance
between making technology complex enough to realise students’ design ambitions, whilst
still providing opportunities for “small victories”, and providing ways the technology can
support collaboration through discussion. Buur et al (2000) describe this type of analysis as
video acting as a material to design with. These insights wouldn’t have been derived had we
not engaged teachers with our raw data.

Sequential video offered unique opportunities for domain expert participants: Having a
sequential video that was situated in a context that was familiar to our domain expert
participants, enabled them to see how students acted not just with a component of
technology but rather in a complex and rich environment. Teachers were able to offer
insights regarding students’ actions in a social environment, interacting with technology,
and how these interactions were hampering or encouraging learning in the ecology of the
classroom. The teachers drew our attention to how parts of the system gave rise to students
engaging in an emerging understanding (Sawyer et al., 2003) of both technology and
problem solving strategies.

In these respects, the activity successfully negotiated a balance between preserving (enough)
local context within video data to make it meaningful to participants yet constructing an
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accessible (enough) format for both domain novices (researchers) and research novices
(teachers) to engage in the painstaking work of video analysis for design. However, there
were considerations and trade-offs being made when it came to perform the activity with
teachers. We did not offer all videos to participants; we only showed those videos we
identified as a repetitive problem-solving issue or if the video was particularly interesting.
This was done to reduce the amount of time for the activity but also as a way of directing
discussions. Another consideration was having short videos meant that a teacher who had
been there throughout the data gathering time, saw a lot more value in the data than a
teacher for whom the data was unfamiliar. Further studies to understand how well context
was preserved, for example experimenting with longer video sections (5-10 minutes) to give
additional context, would clarify the extent to which this may be indicative of a more general
issue; yet this may also result in making the task of analysis more laborious to stakeholders.

In taking our analysis activity to both researchers and teachers, we were able to determine
how the process afforded open-ended discussions and insights for design solutions to be
gathered. Our activity resulted in engaging a range of participants ‘up stream’ (Muller et al.,
1993) in the design process, extending long-standing design methods and formats that have
been developed to create participatory bridges between the activities of design and analysis.
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Abstract: Design research as a way of understanding and responding to the world
around us has grown significantly over the last decade, particularly in the domain
of health. Design can offer a deep interrogation of the complexity experienced by
stakeholders in a given health context, engaging in an empathic and creative way to
capture lived experience as data that can inform, influence and engender meaningful
change. Ordinarily, this data is valued in its contribution towards the intended study
aims and is traditionally realised in project reports, academic publications, and lay-
person summaries. However, this paper argues that value should be reconsidered to
take account of invisible impacts, the unintended outcomes that emerge as a result of
engaging and conducting a study. This paper suggests that the underpinning values of
participatory design, those of empowerment and valuing lived experience create an
opportunity to realise participant contributions and research data in an alternative way.

Keywords: value; participation; engagement; design research

1. Introduction

Design research as an epistemological, ontological and methodological way of understanding
and responding to the world around us has grown significantly over the last decade.
Recognising the possibilities afforded by creative stakeholder engagement, for example
through framing intangible and complex problem spaces and with an increasing focus on
circularity, future sustainability and positive social and political impact; design research is
now adopted, applied and diffused across more disciplines than ever before.

Design research is frequently aligned to the design process, foregrounding critical stages of
research enquiry: define, engage, ideate, prototype, test, communicate. Such an approach
can enable a deep interrogation of the complexity experienced by stakeholders in a given
context, engaging with them in an empathic way to capture valuable data that can, in

turn, inform meaningful change. Contrary to traditional notions of the lone designer as

the problem-solver working to produce an outcome in isolation, design research is instead
positioned as an enabler, an approach that can support the co-creation of a solution. Akin

This work is licensed under a
BV _Ne Creative Commons Attribution-NonCommercial 4.0 International License.
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to the epistemological underpinnings of the social sciences, the value of design research is
in understanding, and the inclusion of the lived experiences of stakeholders (Koskinen, 2016;
Manzini, 2015). The participatory nature of design in this way can result in the collation of
rich data sets of lived experience captured through creative endeavour.

It is acknowledged across the literature that research must move beyond the advancement
of academic disciplines to be more accessible and impactful across social, political and civic
life and as such, new ways of exploring and disseminating data are required. From a design
research perspective, taking into account the intrinsic and inherent role of stakeholder
engagement as a core element, real-world impact can be seen as a deeper understanding
of the needs and desires of publics; as a route to engaged and informed communities; and
towards the co-creation and scaffolding of meaningful change.

Across disciplines, research outputs are traditionally articulated in a body of written text.
Framed around a well-established research approach, the output traditionally articulates a
problem; describes the chosen methodology; presents data collected; offers a discussion of
insights, and concludes with an applied meaning generated through analysis of the insights.
In recent years, the demand for research that moves beyond the advancement of academic
disciplines towards accessible impact has encouraged alternative means of dissemination
(Collie et al., 2014; Robson and McCartan, 2016). Despite this, participant-generated data
is still predominantly valued in its contribution towards the intended study aims, recognised
for providing essential insights and supporting research activity. The output is traditionally
realised in project reports, academic publications, and lay-person summaries.

Despite a growing awareness of the potential impact of research more broadly and growth

in non-traditional research outputs, dissemination is yet predominantly limited to the final
reporting of research activity. There appears to be a scarcity of situations in which research
findings are explored and shared in new ways, suggesting a potential space for innovation
and impact. In design research, the capture of lived experience as data is core. However, the
experiences captured are often limited to informing the research activity itself. Little thought
is given to additional ways of re-exploring the data captured to create added value.

One domain within which design research is active, both across scholarly endeavour and

in practice is health. Inclusive of medicine, care and wellbeing, design research in health
offers a deep interrogation of the complexity experienced by multiple stakeholders in a given
context, engaging in an empathic and creative way to capture lived experience as data that
can inform, influence and engender meaningful change. However, this paper argues that the
value for design research participants and the value of research data should be reconsidered
to take account of invisible impacts, the unintended outcomes that emerge as a result of
engaging in a study. This paper suggests that the underpinning values of participatory
design, those of empowerment and valuing lived experience create an opportunity to realise
participant contributions in an alternative way.

Drawing on a design research project as a case-study example, this paper discusses found
poetry as an approach to recognising and articulating value in design research data beyond
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traditional means. The poetic narratives of eleven people who experience chronic pain
are presented, highlighting the potential of both reimagining data and extending the
empowerment of research participants. The emerging value is realised in articulating
notions of self; increased visibility within a community; and a broader attempt to influence
and inform socio-political impacts through dissemination.

2. Case Study: The Language of Pain

2.1 Project Introduction

Chronic pain is a common, complex and challenging condition, generally accepted as pain
lasting longer than three months. While recognised as a condition in its own right, it is also
an umbrella term for severe pain occurring from a multitude of clinical conditions (Hepburn
and Jaatun, 2018). The societal burden of chronic pain is significant, underpinned by the
recognition that management focuses on promoting rehabilitation and maximising quality
of life rather than achieving a cure (Mills et al., 2016). As such, innovative approaches to
managing chronic pain over the longer term are required.

The Language of Pain was a design research project led by The Digital Health and Care
Institute that aimed to explore the potential of a digital intervention to improve the
relationship between health professionals and people experiencing chronic pain. Through
the translation and interpretation of interactions, it was proposed that an intervention
could potentially create new learning opportunities resulting in more effective, efficient and
meaningful experience for all involved.

From the beginning, the Language of Pain project acknowledged that the ways pain can be
described, interpreted, understood and translated vary considerably, compounded by the
contrasting literacies of medical practitioners, people experiencing chronic pain and the
broader network of health professionals engaged in care delivery (Hepburn and Jaatun,
2018). To understand the complexity of the context in-depth, the project adopted a design
research approach and facilitated series of participatory design workshops and in-depth
interviews to capture the lived experiences of those involved.

The role of design in delivering an evidence-based and experience-based co-design approach
for health has grown exponentially (Robert et al., 2015), and design has a recognised role in
shaping future services as well as informing new ways of thinking around health, care and
wellbeing. Articulated in approaches including experience-based co-design; co-creation,
co-production and co-design; the essence of participatory design for health and care is

in the embodied agency that enables and values participant’s engagement, underpinned

by ethical principles of participation and consent; minimising harm; beneficence; and

power (Kelly, 2018). Positioning design as more than just the generation of new ideas, this
approach reinforces the potential value in representing invisible or under-represented voices;
in engaging multiple, often disparate communities; and in communicating and translating
complex contexts.

965



HEPBURN

2.2 Found Poetry

The text-based data collated during qualitative enquiry is traditionally considered and coded
thematically, with the application of analytical frameworks and theoretical lenses based on
an underpinning disciplinary or epistemological paradigm. This involves the dissection of text
to generate and apply meaning across nodes or thematic groups. This approach contributes
to the creation of rich insights, informing research activity and addressing the intended
outcomes of the enquiry. However, when considering emotive data sets, for example,
transcripts of lived experience, such approaches often fail to capture the personal narrative
or essence of a story in its entirety. Found poetry offers an additional way of interrogating
data (in addition to the thematic analysis), in repurposing text to create a poem that captures
the essence, or core value.

Scholars have used found poetry to represent the data gathered from participants in several
ways (Faulkner, 2016; Bhattacharya, 2013; Cahnmann-Taylor, 2009; Prendergast, 2006; Ellis &
Berger, 2003; Richardson, 2003; Glesne, 1997). Reflecting upon the social impact of poetry,
Reilly et al. (2018) recognise the value in exploring relatable experiences, that represent what
it means to be human, and that allows the reader to empathise in a deeply connected way.
As an alternative framing of daily life, found poetry can provide space to share participant’s
lived experiences beyond the traditional ‘static data-driven text’ of research (Burdick, 2011,
p3), and offers an alternative route to wider engagement and dissemination beyond the
outcome of the wider research study.

2.3 Found Poetry and Chronic Pain

Chronic pain is a condition that attracts considerable public attention. Much of the debate
is centred what constitutes, and is experienced under the term chronic pain and recognises
that as an often invisible or ‘hidden’ condition, much of what is experienced is not visible
externally, creating additional challenges for people trying to manage day-to-day. For
participants, found poetry can offer an alternative outlet for their voices, valuing them in

a way that moves beyond the aims of the initial study. In this way, found poetry of lived
experience can offer an articulation of truth in a given moment in time.

Denzin (2014) also reflects on the potential impact of found poetry, describing it as a driver
of change, engaging audiences with the aim of challenge and altering existing perceptions.
In addition to the personal challenges associated with a long-term condition, people
experiencing chronic pain must also negotiate a range of societal, political and work-related
issues, constantly repeating their narrative to address the different facades of power.
Responding to this, the potential impact of emotive narratives in raising awareness and
framing political activism is acknowledged (Faulkner, 2018) and could offer a new way of
addressing the socio-economic challenges faced.

The role of the researcher is critical in the crafting of the poetry, in rigorously re-reading
paragraphs of text and curating that which both captures and represents the narrative
but also aligns to the style and format of poetry selected. As such, the subjectivity of
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the researcher is entirely embedded in the work. Some scholars have questioned the
validity of such poetic works, questioning their structural content and whether they can
be truly understood as poetry (Cahnmann, 2003; Piirto, 2009). However, drawing upon the
interpretive approach to qualitative research (Lincoln and Guba, 1985); the goal is not to
create high-quality poetry, but rather to enable a new way of exploring and understanding
data gathered and representing participant voices in a new way.

3. Methodology

This study adopted a qualitative and phenomenological approach, recognising the ability of
design to support the gathering of lived experience to better understand complex contexts.
People living with chronic pain were invited to participate in one of five small design
workshops that took place across three geographic locations in Scotland. Respondents were
recruited via posters placed in doctor surgeries, via social media adverts and through a peer-
support group for chronic pain. These workshops, similar to a focus-group approach aimed
to explore of the language used to describe pain; to identify challenges and opportunities
existing within current chronic pain management experiences, and to identify any knowledge
gaps and potential of learning opportunities for people living with chronic pain. Each
workshop lasted approximately three hours, and respondents took part in a series of making
activities, including developing a visual representation of their lived experience in the form of
a cartouche (Hepburn, 2019).

The workshops were audio-recorded with informed consent and transcribed, resulting

in over twelve hours of content. The verbatim transcripts were read and re-read by the
researcher to encourage a deep familiarity with the texts. Using Nvivo as coding software,
sections of the transcript were identified, highlighted and coded by each respondent. The
qualitative data was interrogated to identify common themes emerging, and this contributed
to the creation of traditional academic and project outputs as described earlier, disseminated
in project reports and publication. However, an additional second iteration of coding was
also undertaken. This analysis highlighted words and statements per respondent to identify
key themes emerging in a similar way to the first, however, what was important in this
analysis was that the highlighted text was recorded in an ordered way, with no changes to
the sequencing. This approach was deemed to be most representative of the narrative flow
and intended meaning conveyed by the respondents.
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Figure 1 Example analysis from the transcript — Participant 1

The highlighted text from each transcript was then curated into stanzas of between two and
five lines. Another reading of the curated text was undertaken alongside the transcript to
ensure that the poetic narrative was representative of the essence and could be described as
a true interpretation of the underpinning dialogue captured. The outcome is then presented
as a piece of curated found poetry, seen in Figure 2, with the researcher allocating a title that
draws on the content expressed.

As with the analysis of visual research, the synthesis of the text required an aesthetic and
empathic approach. To this end, the author reflected upon the experience of engaging
with the respondents during the workshop to ensure that the narratives retold the lived
experience in a way that captured, and could convey to the reader the emotions involved,
the feelings and thoughts of respondents. Richardson (1993, 2002) refers to this in more
detail and discusses the role of ethnographic poetry in making the lived experience
accessible to others, and this provided the underpinning rationale for the creation of these
ten poetic narratives.

A total of eleven poetic narratives were created using this methodology. The narratives
were collated into an anthology, and this artefact was shared with participants both digitally
and in printed form. A focus group session was held as a follow-up event four weeks later,
where participants were invited to discuss the narratives created with the researcher. The
discussion was audio-recorded, transcribed and emerging themes related to value were
highlighted. These are discussed further in section 6.
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KEY
I'm very strong.
Stronger than | was before.

That strength

is coming from a desire
to live as good a life
as|can.

| find joy in little things
Whereas before
that was all lost.

Years of absolute hell.
A long time.

I am a bit of a warrior.
People don't realise
it is actually

the roll of the dice.

| was healthy
never had health issues.

What keeps me going
is the love
for my family.

I'm looking for that key
to unlock

reset

my health

to restart it.

A lot of people see
weakness.
It's not weakness.

I don't go out screaming
Ranting

Raving.

They see it

as weakness.

You feel it's something you've done
that's brought it on.
| don't know.

Figure 2 Example poetic narrative generated from the analysis

969



HEPBURN

4, Poetic Narratives

Three of the final poetic narratives are now presented in figures 3 as an example of the

content provided in the anthology. The final artefact framed the narratives with a summary

of the research study, and each participant had one poetic narrative featured in the
anthology. The narratives were anonymous to protect participant confidentiality.

HUMAN

The second | was born

| had these different problems.
They didn't care.

| wasn't a human.

That's how they act.
| did have a lot of problems.

All of a sudden

like a ton of bricks.

Every day became a battle
It just leaves you exhausted.

In that limbo

It's like your stuck.
There’s no balance.

One day you can be fine

The next day you just can't do anything.

DICE

| used to be a warrior.

Living life with plenty strength.
Life was rosy

I was flying high.

Now | feel like a fish

In a big pond.

So many different emotions
Angry.

Sad.

Frustrated.

Every morning
you get up.

The roll of the dice
Locked in a cycle.

Night time is my worst
Pain.
Ice cold.

I just want to take off somewhere.

Emotional.

SUDDEN
A human
Working away
Doing things.

All of a sudden
Wham bam
Downbhill.

Touching

When you're really sore.
You just back off.

You just don't touch it.
Makes you cry.

There's days

You just burst out.
You can't help it.
You get angry.

But

You've got somebody.
Looking down on you
All the time.

Realising your feelings.

Frustration

Every day. There is actually love there
That helps.

Somebody’s watching you.

Figure 3 Poetic Narratives

5. Findings & Discussion

Four weeks after the anthology was distributed to participants, a final focus group

session was held. The session aimed to feedback the findings from the study overall as
well as creating an opportunity for participants to reflect upon and respond to both the
experience of participating in the design research project and the poetic narratives created.
The subsequent discussion of the poetic narratives identified several emerging themes
concerning notions of value, and these are now discussed.

5.1 From invisible to visible

The main finding emerging from the discussion was a revaluing of self and increased
awareness of the individual contribution made to the research study. Participants initially
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discussed chronic pain as a hidden condition, one that does not always display physical
symptoms: “I look ok on the outside, it’s hard because people just don’t understand how hard
it is to look normal, how much pain I’'m in” (participant 4). This sense of “feeling invisible”
(participant 2) resonated across all participants and was accompanied by associated
emotional responses described as “frustration” (participant 1); feeling “sad and alone”
(participant 5); “ignored” (participant 10); and “...a burden on society, like | don’t have
anything of value left to contribute” (participant 7).

Participants also described the challenges inherent with describing and constantly recounting
their chronic pain narrative or health story. In the first instance, this referred to having to
repeat what one participant described as “the story of my chronic pain” (participant 4) each
time they visited a health professional. Another participant described the same challenge
but from a social and community perspective: “I think people forget that I'm in pain, they are
so busy with their own lives that they expect me to keep up. | feel guilty having to remind
them that I’'m not able” (participant 11).

Reflecting upon the poetic narratives, participants discussed how the repurposing of their
data in this way offered a new perspective on their lived experience: “It’s like I'm reading
about myself from a distance, | actually feel really proud that I’'m living this life and doing

so well” (participant 3) and “Are those my actual words? It’s amazing, it sounds so strong...|
sound so strong” (participant 9). This appreciation of the words they had shared as part of
the project (the lived experience captured as research data) represented a notion of “voice”
(participant 3) and appeared to support participants to revalue the perceived contribution
made to the wider study: “/ knew [ talked away for ages, | just didn’t think it would be
useful, you know” (participant 1), a sense of self-value that might otherwise have gone
unacknowledged.

5.2 A tangible asset

In addition to the value generated through the realisation of the contribution made to
the research, participants also discussed the collated anthology of poetic narratives and
described it as a tangible asset that served as an important artefact.

Building upon the invisibility as described earlier, participants also referred to the physical
artefacts associated with chronic pain: “I’'ve got walking sticks, and a chair for, when,
sometimes for when I’'m tired...and a stairlift, slings and bandages, you name it, like a walking
pharmacy” (participant 10) and “...a disabled parking badge and a disability car” (participant
6). These artefacts were predominantly discussed negatively, as barriers rather than as
aides: “..I mean, I'd rather walk without the stick, so that people don’t see me as disabled”
(participant 9).

In response to this, participants referred to the anthology as a “something positive about my
condition, to do with my pain” (participant 11) and “...a reminder, but a good reminder you
know, one that I’'m happy about” (participant 1). This suggests an articulation of value that
contradicts their usual experience of assets related to chronic pain. The anthology presents a
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tangible and concrete articulation of their lived experience, framed in a way that the artefact
becomes a positive physical part of their condition.

Additionally, participants also described the value of the tangible asset as a tool for sharing
their experiences: “..a way for me to explain what it’s like to live like this” (participant 3).
Some participants described this as a feeling of empowerment: “I’ve been showing it to
everyone, anyone who’ll look” (participant 5) and

“Usually I don’t like to talk about my pain. | feel like people are rolling their eyes, here she
goes again, moaning about her life. But now I've got something that looks professional. It’s
my words but it looks real, authentic. I'm really proud” (participant 4).

From this perspective, the anthology of poetic narratives appears to provide participants
with an asset that can represent their experiences in a new way. Furthermore, all
participants described a sense of surprise that participating in a research study would
generate something positive for them: “I was really surprised, it was so unexpected”
(participant 2); “...you know, you take part in these sorts of things for the greater good, not
thinking that anything will come of it. | was surprised” (participant 9); and “/ didn’t think I'd
get anything, apart from a cup of tea like. | was delighted” (participant 8).

In this way, the response to the anthology as an output of the research activity and also as
a representation of a positive physical artefact of the chronic pain experience suggests that
value was created and realised by participants, in unexpected and surprising ways.

6. Discussion and Conclusions

Participatory design strives to empower participants, using creative methods to engage
support conversations that draw on lived experiences to inform and influence change. Found
poetry offers an interesting approach to extending that empowerment beyond the life of a
research project, and beyond the stated project aims. By reimagining interview transcripts
or other written texts that capture rich lived experiences, participant data can be explored

to recognise and articulate value for those involved. The emerging narratives can be curated
to extend the reach of participant voices, raising awareness amongst new audiences, and
offering an emotive connection to stories that are often untold.

In this case, found poetry offered an opportunity to revisit and revalue the data collated,
enabling a rich interpretation of lived experience in a way that would otherwise have been
lost. In addition to the creation of a body of work that is representative of a given moment in
time, the poetry also became a concrete, tangible and personalised artefact for participants
and acts as a way of valuing, and articulating their contribution.

Two articulations of value are described in this paper. The first explores the importance

of making the invisible visible, creating new ways to express and value personal lived
experiences. The second explores poetic narratives as a tangible asset and considers how
they can be revalued. By curating the lived experience of people with chronic pain through
found poetry, it may be possible to create a new representation, awareness and appreciation
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of what it means to experience human life in this way. The poems are an articulated truth,
a revaluing of the contribution of participants and offer much to support the understanding
of life within a complex society. To this end, they are just as important as the traditional
research outputs, if not more.

7. Limitations and Future Work

This research offered a new form of interaction and created an opportunity to revalue the
data captured through traditional methods. The value discussed in this paper relates to

the experience of participants and as such, is based on the small sample size of participants
engaged. Planned future work will include a follow-up with participants to review the
findings and consider whether notions of value have been sustained. Additionally, there is a
desire to explore the use of found poetry as a design research approach in more depth, and
considering the extension of the value beyond participants.
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Abstract: This paper focuses on three design sprints aimed at co-designing healthcare
services by employing service design methods and co-design approaches. The design
sprints each lasted for 4-5 days, consisting of multiple teams and involving healthcare
professionals, students, end-users, and facilitators from the service design field. The
design sprints were examined to determine strengths and weaknesses in relation to
health-related service development. The results highlight key insights from the three
design sprints, which included learning and understanding through design methods,
design thinking and dialogue and how these affected organisational culture and change.
The findings, which are discussed in detail, include these insights and the effectiveness
of design sprints in healthcare.

Keywords: service design; design sprint; healthcare; design process

1. Introduction

Healthcare is a continuously changing environment designed to tackle challenges associated
with competitive advantage (Clack & Ellison, 2019), an aging population and internal and
external pressures to change (Fry, 2019)—challenges which are pushing healthcare towards
more innovative solutions. However, changes and innovations in healthcare are often
complex and difficult to implement due to organisational resistance to change (Vink, Joly,
Wetter-Edman, Tronvoll, & Edvardsson, 2019; Wang, Lee, & Maciejewski, 2015), along with a
lack of focused and secure management (Fry, 2019; Nilsen, Dugstad, Eide, Gullslett, & Eide,
2016). In this context, innovative service design can be crucial for innovation, and it can
help organisations obtain competitive advantages (Clack & Ellison, 2019), improve learning
and undergo transformation (Kuure, Miettinen, & Alhonsuo, 2014). In line with this, many
healthcare organisations are investing in service design in an effort to redesign existing

This work is licensed under a
BV _Ne Creative Commons Attribution-NonCommercial 4.0 International License.
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services or create new services in a participatory way (e.g., Freire & Sangiorgi, 2010; Mager
& Alonso, 2017). In addition, there are increasing opportunities for future research into how
design can spark change within existing social systems, especially in the healthcare sector
(Rodrigues & Vink, 2016). The primary aim is to understand the user’s experiences before,
during and after using a service (Sangiorgi, 2011). In the design process, the designer acts as
a facilitator rather than an expert service user or provider but leads the design process and
supports these efforts with design methods and dialogue with stakeholders from different
fields (Gleason & Bohn, 2019; Sanders & Stappers, 2008; Yu & Sangiorgi, 2017). However,
little research has been dedicated to agile design processes, such as design sprints, and
what can be achieved in a limited time frame. This is especially true in healthcare, and the
strengths and weaknesses of design sprints in health-related contexts require more attention
to determine if design sprints can be employed to tackle complex processes that are
underpinned by hierarchies and various stakeholder groups.

Empirically, this article introduces three design sprints in the form of case studies held in
three different locations: Gothenburg, Sweden; Tallinn, Estonia; and Rovaniemi, Finland.
The data were collected through research diaries, as well as semi-structured interviews with
the hospital staff and student participants. The facilitators’ (also the author in this paper)
own observation field notes were considered. The primary aims of the design sprints in this
project were to develop joint research and innovation initiatives within the Nordic-Baltic
region, engage all relevant stakeholders and support interaction among them to increase
innovative capacity by transferring knowledge. An additional aim was to advocate design
thinking as a methodology to help build services where end-users can act as co-designers
of the healthcare system. The main outcomes from each design sprint included the
investigation into and development of health-related service solutions for local hospitals.

This study discusses the key findings from agile design sprints lasting 4-5 days and what

can actually be achieved from these design sprints. The design sprints were employed to
determine the strengths and weaknesses of health-related design sprints and what should
be considered to create better synergy among the design sprint participants. The remainder
of the article is organised as follows: first, we briefly introduce our theoretical background;
we then describe our methods, databases and findings; finally, we conclude with outcomes,
discussions and conclusions.

2. Theoretical background

In this section, we introduce our theoretical background, which includes three general
areas: (1) health-related service design; (2) design process and design sprints; and (3)
synergy through co-designing and design thinking. We focus on these topics as the main
characteristics in the paper and reflect our findings through these topics.

2.1 Health-related service design

Over the past several decades, service design has been increasing in the design field. Its roots
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are in the early 1980s, when it was part of marketing and management disciplines. Since
service design has evolved to achieve more valuable co-creation, customers have become
more involved in facilitating the creation of their service experiences (Heikkila et al., 2011;
Mager, 2009). Service design overlaps with many different well-known design disciplines,
such as human-centred design (Buchanan, 2001), participatory design (Hendriks, Wilkinson,
Huybrechts, & Slegers, 2018), co-design (Luck, 2018; Steen & Koning, 2011) and experience-
based design (Bate & Robert, 2008). The practices and definitions may vary slightly based

on countries and approaches. Regardless, the value of service design and its participatory
methods involves designing with people (Polaine, Lovlie, & Reason, 2013). The participatory
and co-design methods are human-centred, where participants are often part of “an iterative
cycle of design, test and measure, and redesign” (Miettinen, Rontti, Kuure, & Lindstrom,
2012). Connecting cultural, social and human interaction are fundamental areas of service
design (Miettinen, Rontti, Kuure, & Lindstrom, 2012). In its simplicity, service design is a
mindset, process, toolset, cross-disciplinary language, and management approach (Stickdorn,
Hormess, Lawrence, & Schneider, 2018).

While the role of service design has become important in healthcare, it has also become
highly challenging. There is an urgent need to perceive a changing world, where new
technologies, aging populations, continuous growth, and social and healthcare reforms meet
(Clack & Ellison, 2019; Fry, 2019). Also, according to Bazzano and Martin (2017, p. 736),
“Addressing the burgeoning inequities in global health is one of the most complex and urgent
social challenges of our time, inherently linked with economic issues, good governance,
proactive and collaborative strategies, political will, and community engagement.”

Mulgan (2014, p. 4) highlights the changing of designers’ skills as a challenge that affects
implementation in an organisation. In addition, Fry (2019, pp. 382—-383) argues that
healthcare change is quite challenging, and she describes the challenges using the following
key points:

1. Hierarchy prevents growth, which may be especially true in professions and silo
structures (e.g., Donetto, Pierri, Tsianakas, & Robert, 2015; Radnor, Holweg, &
Waring, 2012).

2. Failing to learn from failures can be tragic, where the failures in hospitals include
the consideration of their patients’ life and death (e.g., Edmondson, 2004).

3. Importance of staff management is necessary when new change must be
adapted in their work routine (e.g., Nilsen et al., 2016; Stickdorn & Schneider,
2016).

4. Healthcare innovation cannot be disruptive because risks to clinical service and
costs must be managed (Jones, 2013).

It is clear that the complexities and challenges in healthcare are multidimensional, and
they pressure designers to consider all the issues mentioned. This study reflected on these
aspects through our health-related design sprints.
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2.2 Design process and design sprints

In the design field, people often face different variations of design processes, which
commonly include different steps and aspects (Miettinen et al., 2012). The typical phases

of design processes start from research and fieldwork, then continue by defining findings
and insights that result in the development of new concepts. Thereafter, the best solutions
are concretised and tested, and the chosen idea(s) are finally implemented (e.g., Mager,
2009; Miettinen et al., 2012; Moritz, 2005; Van Oosterom, 2009). The service design process
is often adapted based on the needs of humans, organisations and the problems to be
solved. In addition, every process must be adapted for the project and must consider the
complexities of the challenges, the people involved, underlying ideas or challenges, budget,
time frames and other resources (Stickdorn et al., 2018).

Many service solutions and change initiatives fail when the implementation is perceived as
insecure or unfocused (Fry, 2019; Nilsen et al., 2016). This can be clearly seen in intensive,
usually five-phase (and five-day) design sprints that employ design thinking by a small team
(Banfield, Lombardo, & Wax, 2016). New information generated from the process is quickly
gathered and defined and from that, findings are wildly ideated and wisely iterated, and
final concepts are quickly presented. Figure 1 visualises the design sprint as a process. The
design sprint is a highly successful business strategy that can create innovation that any
development team can use (Knapp, Zeratsky, & Kowitz, 2016). The concepts themselves are
relatively weak and not structured to perfectly fit existing healthcare ecosystems, which are
often complicated and multi-layered. However, instead of producing valuable and polished
outcomes, the concepts can open doors for design thinking and design methodologies,

and through those, it is possible to affect change in organisations. Little research has been
conducted on the subject of health-related design sprints. The novelty of understanding the
strengths and weaknesses of design sprints in the healthcare field and what can be achieved
were the key points found in our study.

Day 1: Day 2: Day 3: Day 4: Day S:
briefing & field work & ideating & prototyping testing &
field work defining concretizing & testing presentations

Figure 1 The design sprint process in a nutshell

2.3 Synergy through co-designing and design thinking

Synergy can be defined as a collaboration in the co-design process, whereby stakeholders
from various fields practise with design methods and design thinking. Synergies occur
throughout the entire design process. Since the 1970s, the value of having end-users and
other stakeholders involved in the design process has increased (Sanders & Stappers, 2008).
This involvement can be linked with participatory design, human-centred design, and co-
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design. Co-design applies creative cooperation across the whole design process (Steen,
Manschot, & Koning, 2011), with its roots in participatory design techniques. Co-design

is critical to service design because it incorporates perspectives associated with different
stakeholders, technologies and processes. This links service design with co-design, where
the aim is to understand people’s behaviour and experience in service processes and

how technologies and other touchpoints holistically support customers’ journeys, while
stakeholders represent their own fields and backgrounds. Healthcare representatives and
service end-users (e.g., patients and family members) have knowledge of their experiences
that guides and supports the design outcomes. More specifically, bringing patients to the
co-design centre is valuable because they can take “a more direct and ongoing role in
identifying, implementing, and evaluating improvements to healthcare services” (Robert et
al., 2015, p.1). Such value is highlighted in many studies (e.g., Donetto et al., 2015).

Design thinking is a primary characteristic of the design process and service design. Through
design thinking, people can “create concepts, solutions and future service experiences”
(Miettinen et al., 2012, p. 3), which creates value for the service providers and end-users.
Designers, often as facilitators in the co-design process, coordinate and guide stakeholders
through the entire development project (Miettinen et al., 2012). This requires designers to
empathise with people, guide dialogue between them, choose correct methods and visualise
data, insights and outcomes. Designers must also allow participants to lead at times so

that the latter can practise their design thinking. Participants’ views and thoughts can be
linked using different and creative design methods, design research, design thinking and
visualisation techniques, while empathy, integrative thinking, optimism, experimentalism and
collaboration are common characteristics of good design thinkers (Miettinen et al., 2012).

3. Research methods and data

This article focuses on three case studies (i.e., design sprints), and as a research strategy,
this enables multiple levels of analysis from a single study (Yin, 2009) and allows a focus
on understanding, describing, predicting and controlling the individual (e.g., process,
organisation, group or culture) (Woodside, 2010). In general, case studies are criticised for
lacking rigour, being difficult to generalise, taking up too much time and producing large
amounts of information (Yin, 2003b), but as a methodology, it enables the exploration of
a single phenomenon in a natural setting by using mixed method approaches to reach in-
depth understanding and knowledge (Collis & Hussey, 2009). In this case study research,
the phenomenon was health-related design sprints in the hospital context, where different
stakeholders co-design by using different design methods. For this project, case studies
offered three approaches to perceive synergy in groups and compare findings.

In this study, the design sprints were held in Gothenburg, Sweden; Tallinn, Estonia; and
Rovaniemi, Finland. They all included international and multidisciplinary participants
(Sweden n=22, Estonia n= 20 and Finland n=6), which created design sprint teams of three
to six persons. In Gothenburg, the design sprint teams consisted mainly of students from
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different disciplines, but four of the participants were from the healthcare sector: two

from local hospitals and two from Tallinn’s medical centre. In Tallinn, 19 participants were
students, and one had a healthcare background. In Finland, all six participants in teams were
international students, mainly from design backgrounds.

In all three design sprints, healthcare practitioners from the local hospitals were involved as
part-time mentors and/or facilitators. Mentors were healthcare professionals from different
wards (e.g., the IT department and administration unit who supported the participants
part-time in the design sprints). The facilitators were service designers and the authors of
this article, who led and facilitated the design sprints. In Tallinn and Rovaniemi, the hospital
representative (i.e., the contact person between the design sprint project and hospital)

also participated as a facilitator. During the case studies, members of the wider public were
used in field work to provide general data and to understand the brief. These participants
were given semi-structured and open-ended interviews, being asked questions such as “Are
you familiar with this service?”, “How do you find the service?” and “How would you like to
change the time in your referral?” The interview questions were specified for each brief, and
the ethical considerations were discussed beforehand with the teams.

3.1 Data

The data were collected through research diaries, facilitators’ field notes, and semi-
structured interviews conducted by design sprint participants. In addition, two unstructured
interviews were administered to two design sprint participants during and after their project.
In the following paragraphs, these instruments are described in detail.

In each design sprint, the research diaries evolved with minor changes. In Gothenburg,

the data set consisted of nine research diaries kept by 22 participants. Every participant
received an email after every design sprint session, with three to four questions regarding
the methods used during the day, as well as participants’ feelings and thoughts. The
research diary data collection method revealed that it was challenging for the participants
to complete the entries in their research diaries after long, exhausting and intensive days.
In Tallinn, the research diaries were paper-based booklets. The same questions were asked
and answered at the end of each day, such as “Good thoughts from today”, “Questions which
arose for you” and “ldea you’ll put into practice”. From 20 participants, 15 research diaries
were returned. In Rovaniemi, instead of asking participants to write their thoughts down

in the email or research diaries after each day, we focused our time on semi-structured
debriefing interviews after each of the first three days. We asked the same questions, which
were highlighted in previous research diaries in Gothenburg and Tallinn. In addition, we
sent an online questionnaire after the sprint was completely finished to gain insights and
reflections regarding the overall experience. We received four detailed questionnaires from
six participants. The data from all locations were then scanned, transcribed in Excel and
categorised by topic, using a thematic analysis approach.

Field notes were taken by the first author of this paper, who observed the design sprints in
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Gothenburg and Tallinn and facilitated the design sprint in Rovaniemi. The field notes are
researchers’ remarks (e.g., how team participants were reflecting and discussing while using
design methods, how design methods cleared up the brief and how the synergy was seen in
groups). Findings from the field notes were added into Excel, as were research diary data.

Semi-structured interviews focused on understanding the participants’ experience during
the design sprints and reflecting the experience afterwards. In Rovaniemi, instead of asking
the participants to document their thoughts in research diaries, we interviewed them after
the first three days of the design sprint. We formulated the interview questions in such a way
that could be used both for interviews and our personal notes in our research diaries. The
interviews were not recorded, but another facilitator wrote down the key points. In addition,
the first author of this paper had in-depth discussions with two student participants. One
student participated in each design sprint, and the other participated in the design sprint in
Gothenburg and Tallinn. The notes were taken during the discussion and were added into
Excel, along with previous data.

3.2 Case studies

The three case studies utilised multiple design methods and tools which are familiar from
the service design field. The aims of the design methods were to find needs, challenges and
opportunities by using interviews in the field and, with the mentors, to collect and analyse
the data in visual forms and templates for understanding the insights of the topics and
deepening the understanding by formulating user personas and point-of-view charts or by
discussing scenarios through desktop walkthrough methods. In each case study, the ideation
was done differently and the ideas were concretised by prototyping. The following table
(Table 1), visualises the three design sprint processes and the design methods used in each
location. The last vertical row highlights the amount of collected research data in each case
study. Details regarding the case studies are provided in the following subchapters.
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Table 1 Integration of design methods and collected research data from each design sprint
Location & Short description of design methods used per day in each location Collected
participants : data

‘ ) » Field rescarch » Ideation
Gothenburg, . Prcanung . Inlrodncnm_l « Collecting & « Concept O research
Sweden Previous Gres ® Team building visualising development diaries
18 students * Briefing insights & data o Testing * Field notes
4 nurses * Ethno station - * Clustering * Creating » Unstructured
interviews insights & data videos interviews
* Presentations
e * Introducing ® Team Canvas: * Rough proto- * Mentoring * Presentations
Tallinn, five challenges team members typing and role- « Testing. o 15 research
Estonia = Creating teams and clarifying play through evaluating and diaries
19 students the topic desktop iterating * Field notes
1 nurses » Storyboard walkthrough * Unstructured
« Site-visils * Mentoring interviews
» Mentoring
Rovaniemi, * Briefing ¢ Field research * Clustering ® Clustering ideas * Creating videos
Finland « Teambuilding | | * Mapping down insights & data | |« Voting « Presentations »4 research
6 students * Test journey findings * Ideation = Storyboard . gli;ﬂ:icfmlcs
0 nurses * Mentoring . Prololy;_)ing S
chosen idea CEE

3.3 Case study: Design sprint in Gothenburg

= Testing

The first four-day design sprint was held in Gothenburg, Sweden in April 2019 with 18
international and multidisciplinary participants, and four hospital representatives (two nurses
from Gothenburg and two hospital staff from Tallinn) were included. The participants worked
with a design brief from Child Health Centre Services (BVC), where the research focuses
included (1) information regarding the different visits during the child’s time at BVC, and

(2) information related to prepping for a visit from the child’s perspective. As an interesting
outcome, the teams created different communication tools, such as “Chatbox” and a
“Yearbook”, for interaction between parents and professionals.

3.4 Case study: Design sprint in Tallinn

The second five-day design sprint was held in Estonia, Tallinn in April 2019 with 19

participants who were also from abroad and from multidisciplinary fields; one participant
had a healthcare background. The aim was to investigate and develop patient journeys

in five North Estonia Medical Centre clinics by employing design thinking and co-design
methods. The design challenges included (1) making the pre-visit process valuable; (2)
leading a meaningful life after a stroke; (3) day surgery centre; (4) death with dignity; and

(5) emergency department (ED) patients’ stress and anxiety. Five conceptual solutions were
co-designed to address these challenges in partnership with design sprint participants and
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staff from the North Estonia Medical Centre. The design sprint in Tallinn was facilitated by a
service design teacher and a hospital representative.

3.5 Case study: Design sprint in Rovaniemi

The last five-day design sprint was held with six participants in Rovaniemi at the beginning
of May 2019. The aim was to investigate and develop a care and treatment reservation
centre at Lapland Central Hospital by employing design thinking and co-design methods.
The challenge was divided into two case studies, including patients who lived far from
specialised healthcare institutions and patients who lived near the central hospital, which
provides specialised healthcare services in Rovaniemi. Two groups of three participants
developed two different concepts for the care and treatment reservation centre. The first
group, which focused on a patient living in a remote area, created a LAPP LAB service bus to
take healthcare services and e-health solutions into rural areas in Lapland. The second group,
which focused on patients living near Lapland Central hospital, created a web-based service
system to make the treatment reservation process more flexible by allowing patients to
book, change and cancel appointments by themselves.

4. Mapping the findings

We now turn our attention to the analysis of our research, by first considering the findings
from the collected research diaries, field notes and interviews. The findings are then
considered in the context of key insights associated with certain theoretical frameworks,
and as shown in Table 2 below, the collected data were categorised according to recurring
themes.

Table 2 Strengths and weaknesses from design sprint participants’ perspectives, based on the
recurring themes identified in the research diaries.

Strengths Weaknesses

Learning design thinking and design methods Understanding the bigger picture of hospital

Organisational change processes and systems

Dialogue between stakeholders associated with Relevance of the created service concept

different design methods Ethical limitations and considerations

Understanding hospital processes from the end-
user’s perspective

Emphasising stakeholders by employing co-
designing

Other relevant insights regarding hospital services
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Learning was highlighted as the greatest strength in the design sprints. Learning was strongly
linked to design thinking and design methods. This was especially true for the healthcare
professionals who were part of a design sprint team. Participant nurses described their
experiences as “Learning how to think innovative” and “Very inspiring sprint and very
educational”. The nurses stated their willingness to implement some of the design sprint
methods in their everyday practice to make the processes more tangible and gain a better
understanding of the holistic experiences of users. In addition, learning occurred inside the
design team, which was evident when a nurse was able to immediately communicate how
the system or service was working at a given moment. The design sprints were seen as a
sample or short introduction to the design field.

Concrete design methods (especially visualisations) helped participants and mentors better
perceive service processes and systems. Creating customer journeys as a comic strip or
storyboards and playing scenarios through desktop walkthroughs (see Figure 4) played a
crucial role in the enhancement of dialogue. Notably, mentors (healthcare professionals)
were able to understand the holistic service journey from the user’s (patient’s) perspective.
For instance, a doctor acting as a mentor took the user pawn, went through the service from
the user’s perspective and perceived the holistic user journey. The research diaries from
participants who participated in design sprint teams, our own field notes and feedback from
the hospital highlighted that in practice, design thinking and design methods can have a
positive effect on organisational changes.

Figure 2 On the left, a storyboard illustrates the existing service process. On the right, desktop
walkthroughs are used as a tangible tool to better understand service flow from a top-
down angle

In this sense, we could also say that participants and mentors empathised with other
relevant stakeholders who were the key characters in their specific case study. Participants
found that it was important to have a real picture of where the service is delivered. For
instance, in Gothenburg, participants visited the clinic and observed and interviewed nurses.
Seeing and experiencing services with their own eyes and stepping into the service users’
shoes created a holistic picture of the front-facing services (visible side of the service). In

984



Healthcare design sprints: what can be changed and achieved in five days?

Rovaniemi, participants began their design sprint with a test journey, where they walked
through the local hospital using fake ID cards and went through three wards (see Figure 5).
The test journey would have been perfect if the activity had focused more on reservation
service, which was the primary subject of the design sprint. Still, it was a good introduction,
which improved participants’ familiarity with the local hospital and people.

e
T
e
=
2

-]

Figure 3 A test journey in the local hospital helped participants to quickly familiarise themselves
with the existing service from the user’s perspective.

Nevertheless, the limited time frame did not allow participants to focus on the entire
hospital processes and systems in depth. Certain process gaps were found to be invisible

to users: namely, those that occur behind the scenes, which are often complex and multi-
layered in the healthcare field. This had a negative effect on concept ideation, trust and the
relevance of the final outcome. The most common feedback from participants indicated that
the desired end results did not appear fully realised due to gaps between existing service
systems and service ecosystems. These weaknesses increased when participants were
unfamiliar with local healthcare services.

During the design sprints and design methods used in those, the participants in each team
generated a significant amount of valuable information. For instance, through interviews and
desktop walkthroughs, many other critical pain points or needs of healthcare services were
highlighted or discussed. In health-related topics, the needs and challenges can be multi-
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dimensional, so different critics were highlighted depending on which ward or position the
person is working in. The design sprint teams analysed their gathered information by using
sticky-notes or flip charts, so that everyone in the groups could see the written details and
themes. The notes included information outside of the given brief, which were written down,
but not considered. In Rovaniemi, the contact person from the hospital was very eager to use
hundreds of post-its, pointing out that “there are so many important and relevant findings
which need to be highlighted in our other projects”. Based on this, participants presented
their notes as one additional deliverable to the hospital.

While conducting research in the hospital, ethical limitations and the risk of hearing or
seeing something unethical must be considered. In addition, such considerations shed light
on what you can ask users in a hospital hallway or on a street while doing field work. These
ethical considerations were discussed at the beginning of the design sprints in each location,
and participants reported that they felt unsure about what they could do or ask. In this
sense, it was easier for the participants to interview mentors because they were hospital
professionals. Anyway, during the case studies, members of the wider public were used in
field work to gain a wider understanding of the brief. Moreover, in the agile design process,
it is difficult to go very deep with one’s research, and the deeper data that participants
collected were obtained from hospital representatives.

5. Change and achievement through design sprints

The aim of this study was to identify the strengths and weaknesses of health-related design
sprints and how to improve synergies among design sprint participants. Based on our
experiences from the three design sprints, our key findings (Table 2) from the perspective
of health-related service design were presented, and the challenges associated with making
changes are discussed in the theoretical framework. We then shared our experiences
concerning the synergy among all actors in the health-related service design sprints. These
are reflected in the strengths and weaknesses identified in our findings.

5.1 Challenges for change in design sprints

Generally, hierarchy and silo-structured organisations prevent growth (Donetto et al.,

2015; Fry, 2019; Radnor, Holweg & Waring, 2012). In our three design sprints, the mentors
(healthcare professionals from different healthcare fields) were carefully selected for their
open-mindedness and willingness to facilitate changes in healthcare. The mentors shared the
best possible knowledge and motivation with design sprint teams. Mentoring rounds helped
students go further with the brief and design drivers. In addition, understanding holistic
patient journeys that go hand-in-hand with hierarchical struggles was perceived as a strength
more than a weakness. Design methods and their visualisations supported the understanding
of the holistic service journey from the patient’s perspective, as well as from the perspective
of the hospital professional’s daily work life.
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Testing and prototyping through role playing was also conducted in each design sprint.
Notably, through concrete examples, it was easier to suggest features and better understand
how technology fits in hospital processes to make systems even more suitable for everyday
use. Role playing also further enabled failing in safe environments and iterated service
concepts to avoid or manage certain risks and/or costs (Calck & Ellison, 2019; Fry, 2019;
Jones, 2013). This is linked to learning design methods, understanding hospital processes in a
holistic manner and identifying needed organisational changes.

The results of this study indicated that issues related to governance, strategies, political will
and economics were the most difficult to consider. The time-pressured design sprints did
not allow participants to delve deeper into these topics. Nevertheless, design sprints were
found to be potentially valuable as kick-offs for new hospital projects or as boosters during
the middle phase of the project. If the outcomes are implemented later, these topics will be
considered more valuable in the hospital development process.

Community engagement, complex and urgent social challenges (Bazzano & Martin, 2017),
aging populations, continuous growth, social and healthcare reforms (Clack & Ellison, 2019;
Fry, 2019) are areas that can be considered in the service design process. When conducted in
an agile manner, a design sprint pressures participants to think about what must be achieved
in five days. Narrowing the focus of the challenge might give better and more valuable
results, although participation in the design process is important. When managers, various
specialists, participants from different backgrounds and designers are included in the design
sprint team, the process can be improved and more realistic outcomes can be obtained. This
may improve and facilitate changes in hospitals.

5.2 Synergy in agile ways of doing

In this study, synergy was defined as a collaboration among participants and other important
stakeholders involved in the design sprint process. We see synergy as an achievement, which
design methods and design thinking can support. Design methods such as storyboards,
desktop walkthroughs and body storming created a better understanding of services, and
this helped people with different backgrounds and knowledge discuss the challenges and
potential solutions together. The concrete, tangible tools work as a “common language”
among participants in the design sprint teams and healthcare professionals (Rygh &
Clatworthy, 2019). Notably, support is also needed from facilitators, who must have skills to
guide dialogue and design thinking, while also supporting the usage of design methods. The
facilitator’s role is also to boost synergy inside the teams.

We found that through design sprints, it was not possible to achieve finalised service
outcomes that can fix existing services or create something totally new. If there is insufficient
time for implementation, there is a real risk that outcomes will fail (Fry, 2019; Nilsen et al.,
2016). We also found that the synergy and dialogue among all the participants, mentors

and facilitators is more important than the end result. Well-facilitated design sprints, open-
minded mentors and carefully selected design methods are at the core, which affect synergy
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and can help overcome challenges associated with making changes in hospitals.

Reflecting on the data of this research, some common themes emerged from our three
design sprints. These dominant themes are related to teamwork and the value of having
participants with different backgrounds. In all design sprints, respect for everyone’s
knowledge, skills and profession was seen as highly important, where design methods
worked as a platform to bring out skills. Every skill had a space, and participants found

their skills to build the synergy in their team. These skills were, for instance, to ask the

right questions or listen to people, visualise or concretise concepts, ideate creative service
concepts, lead and support one’s group, keeping in time and boosting one’s team as they
become tired. The professionals who had a deep understanding of their own field (e.g.,
doctors or nurses of specific hospital wards) should not be forgotten either. Their skills were
clearly seen in each design sprint team, highlighting the power of giving space for others’
skills to be acknowledged. When the clock is ticking during the intensive design sprint, every
group member’s skill should be used, and this also generates trust and mutual learning. This
creates value inside of the team and generates respect. This is a core element in synergy,
while different abilities are found, encouraged and supported inside teams.

6. Conclusion

The design sprints were not only seen as mandatory project contributions from the
hospital’s point of view but as a great learning opportunity in the healthcare context. As a
way of co-designing in the healthcare field, design sprints can be a collaborative approach
to bring design thinking into a hospital. It is an effective approach to engaging hospital
representatives and concretising design methods in practice. Design sprints pressure design
teams to understand the different levels of complexities in hospitals, including its processes,
systems, technologies, infrastructures and ecosystems.

Design sprints appear to be an effective approach for kick-off events at the beginning of
new development projects or as a booster in the middle of the project. As a kick-off, it gives
important tools and a mindset, which are needed to expand and ongoingly explore certain
topics, such as how to involve stakeholders and listen to them, how to guide dialogue and
give space to express themselves and how to map insights and concretise ideas. Design
sprints also provide tools to support synergy among internal teams, design teams and design
consultants. Design sprints can be a good starting point to achieve more sustainable services
in hospitals. Even so, the pace of the design sprint within a slow-moving organisation, such
as those that are so prevalent in the healthcare system, may be just what the design sprint
claims to be—a breath of fresh air. The fresh air allows new conversations that can trickle
beyond the time-slotted event referred to as a “sprint”.

For the next stages of design sprint development in hospitals, engagement and ethical

issues must be considered, along with an agile method of going further with time-pressured

processes. While the mentors in this study were hospital representatives, the engagement of
patients and family members cannot be stressed enough. Their role in effective and efficient
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healthcare service development is crucial and must be more fully considered in the future.
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Abstract: Food poverty is an acute, growing and highly impactful social, political
and practical challenge for the UK in 2019. This paper describes collaborative design
undertaken by researchers from the Leapfrog project and practitioners from Food
Power, a national network tackling food poverty. In this paper we describe 3 elements
of a substantial co-design research project. We describe how co-designers from very
difference constituencies (in age and location) developed tools and resources that
helped the voice of people in food poverty be more clearly heard. The aim of this
project is for the clear articulation of the impacts of food poverty to effect policy and
policy maker. Helping in the long term to remove the need for food banks and other
tactical responses to systemic food poverty challenges. The case studies presented
have wider implications for the creation of tools and resources to help co-design, mass
creativity and engagement at scale.

Keywords: co-design; tools; engagement at scale; food poverty

1. Introduction

Food poverty is an acute, growing and highly impactful social, political and practical challenge
for the UK in 2019. The scale of food insecurity challenges is still being discovered, but recent
reports show that nationally 8-10% of UK households experience food insecurity (Sosenko et
al., 2019), with 13% of adults experiencing some form of food insecurity (Lambie-Mumford
et al., 2019). These national averages values can have huge differences across regional and
demographic boundaries. For example, at 52.4% the city of Blackburn has one of the highest

levels of child poverty after housing costs are accounted for (Stone and Hirsch, 2019).

This paper describes collaborative design undertaken by researchers from the Leapfrog
project and practitioners from Food Power, a national network tackling food poverty.
Through a 10-month collaboration with Food Power, starting in November 2018, ‘Tools

This work is licensed under a
Creative Commons Attribution-NonCommercial 4.0 International License.
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Co-designing tools to empower further, independent co-design: collaborating with diverse...

for Empowerment’ formed part of ‘Scaling Up Leapfrog: Improving a million creative
conversations’. This was an Arts and Humanities Research Council project seeking to
explore how co-design can enable organisations to reach new scales in their work. Leapfrog
researchers worked across sites in Darwen (Lancashire, UK) and Newcastle (Tyne and Wear,
UK) with a range of individuals with lived experience of food poverty. Our approach was

not to design solutions to food poverty challenges. The practical focus of the collaboration
was co-designing reusable, adaptable tools, an approach previously applied by Leapfrog in a
range of public sector contexts (Cruickshank et al. 2017, Whitham et al., 2019).

The co-designed tools we describe in this paper respond to the scale of the food poverty
challenges across the UK. They centre on enabling individuals to explore, capture and share
lived experiences of food poverty and food availability in their localities, and translate these
experiences into stories that will be meaningful in local, national and international contexts.
The aim of the research presented here was to explore how short-term design research
initiatives can empower individuals and catalyse long-term transformations in the scale

and impact of existing organisations and networks. The intent is to empower individuals

to participate in the public discourse surrounding food poverty and strengthen existing
networks and infrastructure that are responding to existing and emerging challenges of food
poverty and insecurity. Our approach explicitly responds to the scale and resourcing of the
Leapfrog £1.3m AHRC (UK research council) funded project and the scale and strategic intent
of Food Power. The tools co-designed through this project are now available freely through
the Leapfrog project website alongside over 50 other tools (www.leapfrog.tools), collectively
downloaded over 5,000 times.

We firstly review related research literature before introducing the work from the
perspective of our collaborating partner Food Power. Three case studies follow this, each
exploring a different aspect of the Tools for Empowerment project in relation to collaboration
across diverse age and geographic locations, empowerment through embedding new
understanding and the ongoing impact of the collaboration on the national Food Power
network. The paper concludes with a comparative discussion of the case studies, conclusions
and recommendations undertaking collaborative design directed at scales beyond particular
projects and localities.

2. Collaborative Design and Scale

Design research has produced an established body of literature engaged with impact beyond
the immediate work of the designer. Participatory Design (PD) places the involvement user
or beneficiaries as a central concern (Simonsen & Robertson, 2013), providing methods to
enable non-designers to participate in design activities (Sanders & Stappers, 2008; Sanders
et al,, 2010; Bratteteig et al., 2013; Eva et al., 2013). PD and co-design offer a means for
designers to open processes and projects to the creative ideas and actions of many people.

In the last decade PD researchers have proposed shifting the focus of PD theory and practice
from artefacts and processes (as exemplified in Ehn, 1988) to infrastructures and processes
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of infrastructuring (Bjorgvinsson, 2008; Hillgren et al., 2011). This shift in intent and scale
recognises the mutual learning in designers and participants who undertake PD initiatives,
and the effects on connectivity and capability within organisations, communities and
networks that these initiatives can bring about. By focusing on ongoing and open changes to
infrastructures, researchers have proposed framing PD as a means to enable democratised
innovation (Bjorgvinsson et al., 2010), recognising that PD initiatives need not prescribe the
goals or intent of collaborative activity.

The shift in scale from artefact to infrastructure accompanies ideas of enabling unpredictable
action by design beneficiaries. The concept of Metadesign (Fischer & Giaccardi 2004, 2006)
differentiates itself from user-centred or participatory approaches by explicitly seeking

to enable the evolution of design outcomes by users. Ehn contrasts Metadesign with PD
approaches to designing for ‘use before use’ (Ehn, 2008), conceptualised by Redstrom in
terms of ‘design time’ and ‘use time’ (Redstrom, 2008). Both Metadesign and concepts

such as ‘design after design’ point towards enabling unexpected action independent of the
designer by looking beyond a particular design project or outcome.

In this paper we draw on ideas of infrastructuring, facilitation and sustainability to position
our co-design collaboration with Food Power. As other researchers have found, there is a
persistent risk that the initiatives will stagnate when researcher time or project funding
ceases (Prost et al. 2019). The interest in sustainability and escaping the scale of particular
projects is raised explicitly the work of Prost et al., as they sought to create a Food Hub that
could persistent independently from their expertise and resourcing of their research (2017,
2019).

Orienting collaborative design away from particular outcomes and towards networks is one
means to address the sustainability challenges (Iversen & Dindler, 2014) of projects and
localities. For example, Manzini and Rizzo (2011) describe ‘framework projects’, and Britton
(2017) describes ‘platform organisations’. Here designers infrastructure and connect as
facilitators and activists (Manzini, 2015), acting as mediators and instigators (Bjorgvinsson
et al., 2010; Binder et al., 2015). At this scale the designer is agnostic and open to particular
issues as they seek to engage and empower individuals (Cruickshank et al. 2013), trigger
further initiatives, and to build capability and resilience across networks and communities.

3. Tools for Empowerment

Food Power is a national 4 year £4 million pound Big Lottery funded programme managed
by Church Action on Poverty and Sustain aiming to tackle the root causes of food poverty
through people powered change. In ‘Tools for Empowerment’ Leapfrog worked closely with
Food Power’s Empowerment officer who supports over sixty local food alliances across

the UK to build capacity, with local empowerment at its core. Recruiting and empowering
individuals with lived experience of food poverty is central to Food Power’s strategy of
advocating for long term sustainable solutions. Whilst emergency provision is needed to
stop people going hungry, food banks are only a sticking plaster to the underlying issues that
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cause food poverty, including low pay, an inadequate benefit system and rising living costs.
Through amplifying the voices of those who have been impacted directly, Food Power aim to
fully understand the root causes of food poverty and identify sustainable solutions. To pilot
this approach, individuals with lived experience of food poverty were recruited into alliances
to explore how they could be empowered and involved as experts at a strategic level. Each
pilot explored different methods of involving those with lived experience with the intention
to share this learning with other alliances across the UK.

When the Leapfrog ‘Tools for Empowerment’ project began in November 2018 Food Power
was working with six pilot areas. Food Power had found that recruiting and supporting
individuals within the pilots wasn’t without its challenges. Often those experiencing

food poverty didn’t self-identify as being in poverty. “It was very much their norm and
individuals were hesitant to talk about personal experiences due to risk of stigma or exposing
themselves” (Pearson, 2019). Initiating open conversations where Food Power could draw
out an individual’s lived experience to influence policy on a local and national level was
often difficult. However, it was evident that individuals were so much more than their lived
experience. They had assets, knowledge and skills, with stories and expertise to unlock, with
intrinsic knowledge of surviving living in food insecurity and knowing from a grassroots level
what support helps or hinders.

One of the most difficult things Food Power and their alliances do is talk to people about
their experience of food poverty. People often do not realise that their relationship with food
is not ideal in terms of quantity and quality. The ‘Tools for Empowerment’ project aimed to
address this by co-designing tools which would help to structure and capture conversations
about food and food poverty in a positive, non-confrontational way. The outcome would be
a series of tools and resources to engage young people and adults in conversations around
food and food poverty, both those with lived experience and keen activists. Food Power also
hoped that engaging people in the co-design process (as opposed to just asking them to tell
their story) would further empower individuals through giving them confidence. Lobbying

or advocating on behalf of yourself or others as an individual with lived experience can be
difficult if people don’t feel as knowledgeable or powerful as the person or organisation they
are communicating with. Leapfrog and Food Power hoped that taking part in the co-design
process would increase people’s confidence and ability to speak truth to power in future
activism or campaigning activities.

4. Co-Design Approach

The ten-month co-design process took place across Darwen and Preston in Lancashire and
the Byker Estate in Newcastle. The first co-design workshop developed a narrative around
food and storytelling in ways Leapfrog and Food Power hoped would lead to more in depth
conversations, but in a dignified, sensitive way. Ten young people came together in an
inclusive environment where everyone participated as equals. The facilitation of this first
session explored ‘What makes a story powerful?’ Using their responses, the group looked
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at existing Leapfrog Tools and started to adapt them in ways in which would allow them
to capture powerful stories about food. The creativity of the young people was evident. In
addition to adapting four Leapfrog tools they also had ideas for new tools.

A second workshop later took place in Preston in February 2019 with a wider group of young
people who tried out prototypes of the tools and evolved the designs. A third workshop
took place at Food Nation in Newcastle in March with four adults with lived experience of
food poverty from the Byker estate. They co-designed alongside engagement professionals
from Food Nation, a social enterprise aiming to create a healthier food culture in Newcastle
upon Tyne. This group were able to refine and adapt the tool prototypes to suit their own
locality, something Food Power felt was important as stories were often very localised. Here
the group were more confident in talking about their experiences of food poverty. The tool
prototypes evolved to respond to their insights and experience of practically supporting
their communities and talking to people at the local food bank. New tools were also created
through new themes emerging from the group. For example, nostalgia the sharing of recipes
such as ‘Saturday stew’ and buying and cooking food.

Additional co-design workshops were delivered in each locality during April and May 2019,
each one building upon the feedback and ideas of the co-designers involved. As individuals
became more engaged both the tools and people’s confidence further developed. Valuable
insights into the issues that affected people around food and food poverty emerged. Food
activists, and individuals with lived experience worked alongside Leapfrog, Food Power and
Food Nation to co-design tools in an open, inclusive process.

The Tools for Food Stories toolbox was shared at Food Power’s national conference in

June 2019 to over 100 attendees. The link to the toolbox sits on the new Sustainable Food
Cities website, a national programme of nearly 60 Food Partnerships around the UK led

by Sustain, The Soil Association and Food Matters. “The tools have since been used by 35
food alliances across the UK, their adaptability allowing them to be used in numerous ways,
from icebreaker and recruitment to activism and campaigning” (Pearson, 2019). This sits well
alongside Food Power’s strategic aims as they explore post funding sustainability and the
future role those with lived experience can play. The individuals involved in the co-design
process have since moved on from developing practical ways to tell their own stories and
capture the stories of others in their localities, to having political impact at a national and
international level.

5. Introduction to the Case Studies

Drawing from these activities Leapfrog researchers identified 3 areas of insight that make a
contribution to wider debates on co-design. The first case study describes the elements and
interactions within the co-design process that enabled successful outcomes and embedded

a sense of ownership of the tools across multiple localities. The second case study explores
how a new understanding of their strategic roles as activists and campaigners was embedded
in individuals through repeated use of the tools. The final case study describes how the
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instructions for the Tools for Food Stories toolbox were designed to enable independent
toolbox use by other alliances through using the contributions and perspectives of
individuals with lived experience. “This has had the result of engaging and empowering far
more people nationally than Food Power would have had the capacity to otherwise in a very
practical way” (Pearson, 2019). The paper refers to the following people as actors in the case
studies: Ben Pearson, Food Power’s Empowerment Officer and Penny and Heather, a mother
and daughter with lived experience of food poverty on the Bkyer estate in Newcastle. Penny
and Heather have played significant roles as individuals with lived experience of food poverty
supporting people in their community in myriad ways. Over time their role with Food Power
has grown to advocating for others in food insecurity on a national and international scale.

6. Case study 1: Effective co-design collaboration across diverse ages
and geographic locations

This case study demonstrates how tools can be co-designed across different cultures, age
groups and locations, without the need to start the process again in each locality. In this
case, one of the key elements to effective co-design across diverse locations and ages was
creating tools that appealed to a strong sense of intergenerational nostalgia about food. In
the co-design workshops in Lancashire and Newcastle many of the co-designer’s favourite
memories of food were related to nostalgia - the food they ate when they were little or that
their grandparents cooked. In the first co-design workshop in Blackburn the young people
came up with the idea for two decks of cards. The first was a Local Food Card Deck as shown
in Figure 1 below.

In this first co-design workshop in Darwen the young people came up with a list of photos
of food they would like to include in the pack. In Newcastle the adults with lived experience
looked at the photos in the local Food card Deck so far. Ideas for photos of ‘Pease Pudding’
and other local ‘Geordie’ foods were added. Leapfrog provided the group in Newcastle with
disposable cameras so Leapfrog could include their photos in the final card deck. Asking
the different localities to provide their own photos for the Local Food Card decks was key in
creating local ownership over the final card deck in both locations.
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5
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Figure 1 The Local Food Card Deck is a deck of 52 cards with photos of local foods to help break
the ice and inspire people to share funny stories and tales about food.

The second tool that evolved across two locations was the Talking Food Card Deck. A tool the
young people originally came up with in the very first co-design workshop. This was a deck
of cards with one question per card to help start and structure conversations about food and
food poverty. Figure 2 below shows the original questions the young people came up with in
the very first co-design workshop.

Figure 2 The initial questions the young people came up with during the first co-design workshop
to structure conversations and stories about food and food poverty.

During the second co-design workshop in Preston the group were invited to try out
prototypes of the Talking Food Card Deck. One of the co-designers took the lead in editing
the card deck of questions with feedback from the group. New questions that were added
brought a sense of fun to the questions in the pack such as ‘Do you like red or brown sauce?’.
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Leapfrog presented the Food Card Decks as a work in progress to the adults with lived
experience of food poverty on the Byker estate in Newcastle. Their opinions on the young
people’s questions was direct, insightful and sometimes hilarious. Comments such as “Well
that’s just plain rude!” abounded as they discussed each question in detail. One of the
individuals with lived experience called Penny took the lead editing the questions as shown
in Figure 3.

Figure 3 Penny using her experience of supporting communities to refine the wording of some
of the young people’s questions, so they reflect the friendly, respectful way she talks to
people on the Byker estate.

Throughout the editing process the group took care to respect the original intention of

the questions. Penny highlighted which questions you might ask in an initial meeting or
conversation and which questions would be considered follow up questions. This informed
the development of the final colour coded themed questions in the Talking Food Card Deck
which the Newcastle group named: Building Trust, Exploring Food and Talking Food Poverty.

Food Power and food alliances across the UK have found the Local Food Cards and the
Talking Food Card Deck to be a quick and easy way to break the ice and share stories about
food. Despite the design, photographs and wording evolving at each workshop, each locality
contributed to the tools at every stage. This diversity of authorship (and the capability

to modify the cards locally) have proved to make the use of the cards more robust and

more widely applicable than working directly with one specific group or location. This
improved and strengthened the concept of the card decks, rather than taking away previous
contributions or starting again. Having something practical to design enabled people from
different ages, groups and backgrounds to come together to discuss their experience and
come up with ideas in an inclusive process. This process both instilled confidence and helped
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to empower individuals in their roles as food activists. The co-designers continue to use the
Card Decks. Through their involvement in the co-design process they have ownership of the
tools and are confident adapting them to work in different contexts.

7. Case study 2: Using tools to embed new understanding

This case study explores how the Food Safari and Caterpillar tools embedded a new
understanding of their role as food activists campaigning for change. The young co-designers
wanted to explore what food young people can afford and how healthy or otherwise it is in
their hometown of Darwen.

As shown in Figure 4 a ‘Food Safari’ tool was co-designed to give the young people a menu of
twelve mini food related research challenges.

Figure 4 Image showing a section of the ‘Food Safari’ tool. Like a real menu the ‘Starters’ are
simple activities to get people warmed up. Before printing people can add a map of their
area inside.

For example, the popular ‘£2 Healthy Food Challenge’ showed how difficult it was to

buy cheap healthy food. Several of the challenges involved interviewing shopkeepers and
their customers which visibly increased young people’s confidence in talking to people

they didn’t know. The Food Safari “felt ground breaking” to Food Power’s Empowerment
Officer. “It empowered the young people to use the tool in a real-life setting, to choose their
own challenges (or create their own) and find their own routes through the town in teams
of activists, experts and allies” (Pearson, 2019). The tool took people on a journey which
allowed them to see how local food scenes link to access, affordability and choice.

Two of the young co-designers that day were ambassadors for Children’s Future Food
Enquiry whose findings were due to be presented at Westminster. To bring the news report
to life a Channel 4 News crew filmed parts of the Food Safari. Later the crew went to one
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of the young people’s home for an interview about her family’s experience of living in food
insecurity. The 16-year-old girl gave a confident and articulate interview to Channel 4 about
her experience. “A salad was £4.50 and a bacon butty was £2 so unhealthy food always the
main option for everyone” (Channel 4 News, 2019). The Food Safari tool, though she was not
using it at the time helped to frame her findings into food provision locally. It enabled her to
tell her story in the context of wider food provision of her hometown.

Later in the project, Ben and Penny visited ImaginationLancaster to co-design a tool which
would help capture learning, structure conversations and understand people’s journeys as
individuals with lived experience, or those involved in activism and campaigning. The tool
was used on a trip to the US in September 2019, firstly to the ‘Closing the Hunger Gap’
Conference in North Carolina, and then in New York on field visits with Why Hunger. In

under two hours a tool emerged, a colourful fold out caterpillar, playful yet practical, and
something that could neatly sit in the back of notebooks. Once in the US, the tool as shown
in Figure 5 became so much more than something to capture learning. It gently reminded the
Food power team amongst all the activity and excitement of the trip what they were there to
capture and learn.

STARTING OUT ) BUILDING UP TELLING OTHERS BETTER FUTURES
» [
A |
i% 1 Vi 728N
(e ;
Comensations o Pt /q Vision & a »
Y = ! i rana & Uncomfortable
& 2 . 3 W
Relationships Empowelrn::dtwll 4 Mf:::elm ik o
Wity gret invohved “:;I‘:;II\:: m i ot

Comnedtions Lived Failure

& Experience & Influencing & ibaet

. 5 Unexpected
Reelationzhips whal engagement What engagement.

mahods work?, pleyia mathds weak? SUCCESS

Roots Justice Resiliency

Figure 5 The Caterpillar tool breaks the journey of an individual with lived experience of food
poverty into small steps such as policy change, activism and campaigning, speaking truth
to power and what it looks like to have influence.

Whilst in the US, the Caterpillar tool was used by Penny and Heather to reflect on
conversations and note key findings. This helped them understand how some of the root
causes of food poverty can be addressed through grassroots engagement as well as the
actions and the outcomes they are working towards. “This confidence and structure are
still with Penny and Heather even when they’re not using the tool” (Pearson, 2019). In
“Tools for Empowerment’ Food Power wanted to explore ways the power balance between
engagement professionals, activists and campaigners could be more equal and enable
individuals to have a more meaningful role. Participating in the co-design process and
using the Leapfrog tools to embed a new understanding has helped to equal out the
power balance when individuals with lived experience are working alongside engagement
professionals. Some participants are now active and independent co-designers.

1001



COUPE, WHITHAM, CRUICKSHANK, PEREZ, PEARSON

“They can now see and talk confidently about the bigger picture beyond helping somebody
day to day. They understand where systems and policies might need to change, how they can
engage effectively with authority figures and have influence when speaking truth to power”
(Pearson, 2019).

8. Case study 3: Co-designing instructions using the voice of
individuals with lived experience enabling independent toolbox use

A key component of co-designing tools is creating instructions for use. They need to be
simple and clear so that anyone can adapt and use them. The instructions, which suggest
multiple ways each tool can be used have proved critical when engaging and empowering
people to use the Tools for Food Stories toolbox on a national scale. This case study recounts
the process the Leapfrog team undertook to successfully co-design instructions which
acknowledge the contribution and perspective of the co-design team. The toolbox which
can be downloaded from (http://leapfrog.tools/) was co-designed to not only support
conversations about food and food poverty but to be used in many different ways. For
example, there are tools that can be used to structure conversations about shopping and
cooking habits, a scribble on High Street and a Canteen tool. The co-design team’s challenge
was to create instructions that inspire the user to adapt the tools to achieve their specific
facilitation initiatives.

To co-design the instructions, Leapfrog and Food Power captured quotes and stories during
the co-design workshops. These insights proved useful as a reminder of the original intention
behind each tool. In the final co-design workshop in Newcastle in May 2019 Leapfrog
focussed on co-designing instructions and suggestions for use for each of the eight tools.
The group of twelve people was split into two and invited to develop examples of use for
each of the tools from the perspective of the individuals by experience and engagement
professionals. Each group was asked to complete a pro forma with the following three
questions: 1) Who are using the tool with? 2) What are you trying to do? 3) How would it
work? These examples revealed different stories around the tools that provided powerful
insights and resulted in multiple mini case studies for how each tool can be used. Leapfrog
drew on these examples to create the instructions for each tool. Leapfrog deliberately
selected suggestions for use that were diverse and interesting to show a wide range of
potential uses and inspire the user to come up with ideas of their own. The tool instructions
reflect the multiple voices of the participants that co-designed and tested the tools. As
shown in Figure 6 the co-designers were represented by three groups of personas: young
activists, engagement professionals and individuals by experience.
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Tools for Food Stories

Local Food Cards

44 photos to inspire people to share funny
stories and tales about food.

This has proved
to be a really great
intergenerational tool.
It helps people to find out
more about each other,
and what they have in

Ben, engagement
professional

It's funny how
many memories
people share about
grandparents food
like my Grandad's
famous Gammeon.

We put
pictures of all
kinds of food in the
pack, plus a joker
card to let people
talk about any
food they want.

Freya, young
activist

Penny, expert
by experience

Figure 6 The co-designers were illustrated in cartoons that provided, with their own voices, the
context of the tools and recommendations of how the tools could be used. Using this
approach to create the instructions gave this toolbox a unique character.

The tools are contextualised in the fields of activism and campaigning and are designed to
open up conversations and capture stories about affordability and access to food. On the
other hand, having three different voices on the instructions serve as an example of the
versatility of the tools since they can be used by young people, experts and professionals.
Featuring their voices in this way conveyed the power balance of the co-design process, in
which each co-designer was equal, no matter the role they played. The instructions included
two or three suggestions of different ways the tool could be used along with facilitation tips
about the structure and mechanics of adapting and using each tool. To help people see the
range of tools within the comprehensive toolbox Leapfrog co-designed a Toolbox Menu as
shown in Figure 7.
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The menu for the Toolbox for Food Stories gives a clear overview of the tools within it as
well as acknowledging through cartoon illustrations of the co-designers how the toolbox
was created.

Figure 7

Using cartoons of individuals in this way has given the participants a sense of ownership. The
illustrations of key participants made them feel that the tools belonged to them. The way
that the instructions were written, acknowledging and giving voices to the co-designers of
this project gave them a sense of empowerment and pride in what they had created. Penny
recently requested that 300 copies of each tool were printed and posted to her so she can
run her own tool sharing workshops with a ready supply of the tools and Card Decks to
hand. The impact of providing these clear, colourful instructions has enabled up to 69 Food
Alliances across the UK who wish to engage and empower individuals with lived experience
in conversations to do so without the need for face-to-face support or training from Food
Power’s Empowerment Officer.

9. Conclusion

In this paper Leapfrog describe 3 elements of a substantial co-design research project, and
how co-designers from very difference constituencies (in age and location) developed tools
and resources that helped the voice of people in food poverty be more clearly heard. The
aim of this project is for the clear articulation of the impacts of food poverty to effect policy
and policy maker. Helping in the long term to remove the need for food banks and other
tactical responses to systemic food poverty challenges. The case studies presented here have
wider implications for the creation of tools and resources to help co-design, mass creativity
and engagement at scale.
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The research team have established that it’s possible to co-design with very distinctive
hyper-local groups to meet their needs but further than this we have strong indicators that
there are advantages in cross pollinating between these local groups. This was achieved
through the sharing of co-design materials and tools between groups but also in bringing
together co-designers with lived experience of food poverty with very different experiences
to collaborate together.

Leapfrog at scale has also recognised that people with no prior co-design experience can
become self-actualising, independent co-design practitioners. Co-Design participants have
the potential to take ownership of the tools and resources they helped develop and apply
them in their own way independent of professional designers or design researchers.

Finally, Leapfrog have established an approach to the creation of instructions (often more
important that the tools themselves) that places the voice of co-design experts through
experience at the centre of this communication. At a local level this has given a further layer
of ownership and pride in their co-design work to participants who use the tools day in day
out. Also (the researchers believe) giving the instructions an authentic voice and look of
co-designers by experience makes the tools and resources more accessible and usable to all
citizens outside academia.

10. Recommendations for future research

The impacts and effectiveness of this approach is still emerging. For example, some of

the young people involved in ‘Tools for Empowerment’ were also involved in working

with a young local film-maker to produce a powerful short film called ‘Edgelands’. The

film creatively amplifies the voices of young people telling their truth and stories in their
language. In Edgelands, a land of forgotten estates, the film demonstrates the grim reality
of issues surrounding food poverty, homelessness, and welfare. Food Power ran a workshop
in December 2019 that brought a small group of people together including young people
and individuals with lived experience to co-produce a resource that will sit alongside

the ‘Edgelands’ short film. The resource will act as a catalyst for conversation around the
themes within the film for use in schools, youth settings, community and faith groups. In
the workshop the group adapted the Leapfrog Food Card Decks and created the ‘Edgelands
Discussion Card Deck’ - 41 cards of questions to spark discussion on the issues raised in the
film. The film has already been screened at a number of events nationwide and this resource
will be used widely as they further promote the film (https://www.church-poverty.org.uk/
edgelands/).

The research team are seeking other projects that have adopted a similar multi-participant
group collaborative approach to corollate our findings. They are developing an extension of
this work as part of the £13.2m Beyond Imagination project at Lancaster University. The team
will co-design with experts through experience of activism, responding to activism in policy
and service design across the spectrum, from national policy creation (Policy Lab) to regional
government to community groups and activated citizens. Working directly with them but
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crossing boundaries between issues. The team would like to research how to create a model
of ethical activism that effectively engages with those in power positions.
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and commitment to this project, and every participant in the co-design process who shared
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Abstract: As Qatar races to complete development projects in advance of the 2022 FIFA
World Cup, the country’s construction sector continues to face criticisms regarding its
treatment of migrant workers. This criticism is compounded by nominal safety legislation
at the national level and the need for accessible occupational health and safety (OHS)
media on worksites. Adding to these concerns, there is currently no comprehensive
approach to ensure the effective communication of vital health and safety information
to workers with limited English/Arabic proficiency or low literacy skills. In light of these
concerns, this paper describes a pilot study that brings together the disciplines of
safety management and communication design to resolve communication inequities
embedded in the nation’s construction industry. Through a three-part workshop series,
the study explores the synergistic potentials of design research and creative action to
generate inclusive OHS media in Qatar.

Keywords: occupational health and safety; migrant rights; action research; social change

1. Introduction and context of the study

The complex relationship between labour and development bears witness to humanity’s
relentless desire for expansion and progress. Throughout history, powerful empires have
risen from desolate lands, built on the backs of men toiling under the gaze of an unforgiving
sun. Few countries can escape the dark side of socioeconomic growth, with the remnants
of decades of intense labour embedded into the bricks and mortar of most great nations. In
recent decades, the discovery of oil in Gulf Cooperation Council (GCC) countries has fuelled
development efforts in the region with billion-dollar construction projects supported by the
recruitment of workers from South and Southeast Asia (GLMM, 2019). Within this context,
GCC citizens maintain strict structural power relations between themselves and foreign
workers tied to notions of nationalism and citizenship (Diop et al., 2012; Kapiszewski, 2006).

As one of the six Middle Eastern countries that comprise the GCC, Qatar has received
extensive media coverage regarding its sponsorship laws and treatment of foreign workers

This work is licensed under a
BV _Ne Creative Commons Attribution-NonCommercial 4.0 International License.
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(Amnesty International, 2019; ILO, 2018; ITUC, 2011). Rajai Ray Jureidini (2017) outlines
some of the structural mechanisms impacting the workforce, including the tendering process
and workers paying large sums of money to recruitment agencies in their home countries.
Moreover, the ‘highly privileged position” of nationals is reinforced and maintained through
kafala, a sponsorship system which regulates residency duration, immigration opportunities,
and ties temporary work visas to employers or “sponsors” (Jureidini, 2017; Zahra, 2015).

Comprising nearly 85% of Qatar’s total population, the majority of foreign workers come
from Bangladesh, India, Indonesia, Nepal, Pakistan, the Philippines and Sri Lanka (Snoj,
2019; Crépeau, 2014). With an estimated 100+ languages shared amongst this diverse
community, many blue-collar workers do not read or speak the two primary languages of
the country’s leading contractors: Arabic and English (Gardner et al., 2013). Language is

not only an essential cultural tool needed for communication and social cohesion (Everett,
2012), but linguistic barriers can also distance people from public discourse and contribute
to socio-cultural marginalization (Lo, 2014). In workplace scenarios such as the construction
industry, addressing communication inequities is arguably a “matter of life and death” for
marginalised communities (Lee, 2009).

According to Amnesty International, construction workers in Qatar consistently face
above-average rates of injury or death due to poor working conditions and limited access
to healthcare services (2019; 2014). Umesh Upadhyaya from the General Federation of
Nepalese Trade Unions, further references the harsh climate of Qatar, stating, “everyone

is talking about the effect of Qatar’s extreme heat on a few hundred footballers, but they
are ignoring the hardships, blood and sweat of thousands of migrant workers, who will be
building the World Cup stadiums in shifts that can last eight times the length of a football
match” (qtd. in Pattison, 2013). The linguistic and cultural diversity of Qatar’s foreign
workforce, along with insufficient health and safety materials to support these needs, may
offer evidence pertaining to the high number of safety-related incidents within the country.

In response to these complex socio-cultural challenges, several local design initiatives have
emerged in recent years to investigate how designers can contribute to positive social change
in Qatar. For example, the need for temporary labour accommodations for construction
workers spurred Maja Kinnemark to create an adaptive innovation plan for communal

living spaces that use portable modules as a solution to the shifting worksites across the
country (VCUarts Qatar, 2014). Alia Khairat focused on enhancement-oriented innovation

to improve upon construction worker’s clothing in response to the extreme temperatures

in which people often work (Khairat & Modeen, 2014). Together, these projects highlight

an opportunity for design research to actively contribute to improving the lives of people
working in the construction industry as a form of social change in Qatar.

2. Communication inequities in the construction sector

Over the past two centuries, the imperative to communicate safety information across
language barriers has increased due to industrialization and economic development, but
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also because of international gatherings such as the World’s Fair, the Olympic Games, and
the FIFA World Cup. The development of universal visual language systems have also greatly
impacted how people understand visual information, particularly when the meaning of
certain information is not always self-explanatory to international audiences (Adams &
Foster, 2013). One often overlooked aspect of international standardization, however, is the
potential sexist and nationalist values embedded in the creation of these visual systems.

In the case of the transportation symbols developed by AIGA in 1973, for instance, it is
noteworthy to mention that these signs were designed by an all-male cohort, with only two
women mentioned in the list of credits as “project coordinators” (Landa, 2011. p. 15). Rarely
questioned, these sign-systems conceal possible cultural meaning and power relations that
exist below the surface of their so-called universality. In “Queering the Universal Rhetoric

of Objects,” Bruce King Shey examines Henry Dreyfuss’s “Measure of Man and Woman” to
question the narrative and myth surrounding the notion of universality:

“[t]hrough the ability to see these ruptures in the industrial design narrative as points of
tension between the idealized universal and the politics of difference, the determinacy of the
narrative can be subverted” (2005, p. 32).

Extending Shey’s argument to graphic forms, bathroom symbols have recently come to
represent a “prejudicial and pigeonholed” use of visual language in many American cities
(Dobson & Dobson, 2016, p. 80). Indeed, the intentions of designers who developed the
original set of transportation symbols were effective in providing people with information
about how to locate a bathroom or elevator. Yet, the opportunity to reimagine restroom
signage as inclusive spaces for transgender community members is a necessary reminder
about the need to continually question and evaluate seemingly benign design practices
(Dobson & Dobson, 2016). This involves surpassing ingrained gender inequalities, social
hierarchies, and stereotypical labelling embedded in notions of objectivity and neutrality.

The need to increase accessibility is especially critical with consideration to the international
dimension of workplace health and safety in Qatar. In this context, safety inspectors can
sometimes overlook how cultural and social differences can influence the way viewers
interpret visual information. Miscommunication can arise from representational, linguistic,
or formal barriers. Meaning that, the standardization of safety signs does not necessarily
equate to understanding across cultures. Moreover, the hazards of cultural mismatches

in the communication of safety information remains largely uncontested and provides an
opportunity to investigate strategies for improving occupational health and safety (OHS)
communication to workers from a range of linguistic and cultural backgrounds. This study
responds by questioning how OHS media is created, disseminated, and evaluated in Qatar.

3. Design research and social change

Across the scope of scholarly literature, design research and methods are fundamentally
concerned with change (Bardzell & Bardzell, 2013; Simon, 1996; Jones, 1963). One of the
early pioneers of design research, Chris Jones, referred to the methods of design as “the
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initiation of change in man-made things” (1992, p. 6). Nobel prize winner Herbert Simon
conceived of design research as an action, in which “everyone designs who devises a course
of action aimed at changing existing situations into preferred ones” (1996, p. 112). Years
later, Peter Lloyd (2017) described design research as the “active engagement in shaping
future forms by suggestion, prototype, speculation, practice, and intervention” (p. v). Fatina
Saikaly describes this kind of practice-based approach to research as a “designerly mode of
inquiry,” a concept first proposed by Bruce Archer in 1981 (2005, p. 4). Former president

of the International Council of Design, Jorge Frascara, specifies some of the ways in which
design can modify, reinforce, or facilitate change in behaviours, attitudes, or abilities:

“This modification can be a change, as in switching from one product to another or in quitting
smoking; a reinforcement, as in the case of exercising more, giving more money to charities,
or drinking more milk; or a facilitation, as in the case of reducing the complexity of reading,
operating a machine, or orienting oneself in a new place” (1998, p. 51).

In addition to these conceptions of design research, there is an increasing range of
definitions, theoretical concepts, and debates expanding the field to include critical
frameworks and autonomous methods (Escobar, 2018; Clarke, 2017). The expansion of
disciplinary boundaries now includes design anthropology (Tunstall, 2012), transition design
(Irwin, 2018), and social design (Kolko, 2012), among others. But, while design scholars
contend that research has radically transformed across the field in recent years, the need for
conscious, equitable, and responsible design must continue to forefront scholarship. Scholars
make a case for the ongoing need to develop both theoretical and practical strategies for
social change as conceptualized as policy-oriented, systematic, and radical.

Critical scholars contend that what is often missing from the rhetoric surrounding human-
centred design and design thinking is the concept of reciprocity, justice, and systems of
oppression. Sadie Red Wing makes a call for designers to evaluate the responsibilities
embedded in processes dedicated to problem-solving and communication, warning of
design’s ability to abuse individuals and populations (AIGA, 2018). These systems affect and
exclude “some humans from being considered human” (Platoniq, 2019). For instance, the
design of digital technologies and consumer goods have emboldened global consumerism
and colonialist ideals (Clarke, 2017). Moreover, the visual propaganda of MAGA (Make
America Great Again) in the form of hats and other wearable objects serve to communicate
ideological values, ethnic heterogeneity, and political systems that threaten many groups.
Reaching back even further, German propaganda posters during World War Il celebrated the
Nazi regime and spread hateful messages to malignant ends (Bachrach & Luckert, 2009).

As part of the theoretical lens for this study, critical theory offers a way to study language as
a social practice and investigate its social-theoretical implications using the term discourse.
Discourse primarily refers to written or spoken communication but also includes semiotic
modalities such as visual images and photography (Machin & Mayr, 2012; Lassen et al., 2006;
Kress & van Leeuwen, 2006). In a pilot study such as this, moreover, the goal is to analyse
the causality and determination between discursive practices (Fairclough, 2010, 1993),
historical structures (Wodak, 2009), and socio-cultural cognition (van Dijk, 2001, 1993). In
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doing so, critical theory serves to propel design research towards the creation of equitable
and inclusive OHS media for multilingual workers, while concurrently respecting the social
development space of Qatar.

4. Methodology

Design scholar Cal Swann suggests design research is an interpretive and reflective process,
where “reflection ‘in action” and reflection ‘on action’ lead to “action research” (2002, p.
50). According to Swann, “action research and the action of designing are so close that it
would require only a few words to be substituted for the theoretical frameworks of action
research to make it applicable to design” (p. 56). Much like action research, designers seek
out practical and creative resolutions to problems rather than prediction or explanation
alone. This practical purpose is important because while many other disciplines focus

on the scientific, technological, and social impacts of research topics, creative action is
verified through praxis. Design researchers Sandeep Purao, Matti Rossi and Maung Sein
describe an overlapping methodology that integrates creative action with action research as
identification/definition, intervention, evaluation, and reflection/learning (2010). The basic
principles of this approach is to test ideas through real-time collaboration and feedback so
as to produce practical knowledge rooted in the experience of those involved (Reason &
Bradbury-Huan, 2007; Maguire, 1987).

Within this study, however, the protection of vulnerable community members foregrounded
traditional notions of participatory creative action to account for the strict socio-political
barriers embedded within Qatar’s context. As mentioned earlier, the topic of migrant rights
and inequities remains a highly contentious topic in the GCC region. It requires researchers
to account for governmental policies and practices, first and foremost. For example, foreign
journalists from the BBC and WDR were arrested in 2015 for reporting on the conditions

of low-paid migrant labourers in Qatar’s construction sector (Akkoc, 2015; Lobel, 2015).
Therefore, a core feature of IRB approval necessitated the exclusion of migrant workers from
data collection processes to mitigate any unintended negative consequences associated
with the research. An alternative method of data collection involved semi-structured
interviews with Doha-based safety experts. This group of people works closely with migrant
workers, with their professional responsibilities focused specifically on OHS. In addition to
this interview data, the study drew from a content analysis of observational and visual data
collected from construction sites in Doha over a two-year period.

The collection of interview, visual, and observational data informed the final stage of the
pilot study, wherein 15 Doha-based communication designers came together in a three-

part workshop series to creatively respond to the need for inclusive OHS media. Hailing

from nine different countries, each possessing a range of multilingual acuities, the group

of designers encompassed professionals, faculty, staff, alumnae, and students. Using the
aforementioned collected data to drive their creative process, the designers worked together
in weekly workshop-sessions to devise strategies to cross language barriers and increase
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communication around OHS topics. The resulting workshop data includes three workshop
surveys, photographic documentation, and three OHS proposals.

5. Workshop series: Reimagining health and safety communication

5.1 General workshop structure

As a form of knowledge-sharing, the setup for the workshop series introduced participants
to health and safety themes raised during interviews with the Doha-based safety experts.
The workshop space was designed to feel like an experiential mood-board, expanding from
the pin-up walls to the tables. At each table, materials were provided for participants to

use during the series of design-based activities including coloured sticky-notes, sticker-dots,
pens, pencils, and index cards. Participants were asked to walk around the full workshop
space and ground themselves in the gathered data, including: safety messaging, and visual
data collected from worksites (Figure 1). In addition to these materials, the presentation of
interview data collected from safety experts provided the participants with key OHS insights
in alignment with three overarching questions:

e What are some ways that you think construction workers in Qatar could be better
supported in terms of health, safety, and communication?

e What are constraints or boundaries to inclusive and accessible communication?

e How would you like to see things changed?

Figure 1 The setup for the workshop series “Reimagining Health & Safety Communication for
Multilingual Workers in Qatar” included safety messaging, visual data collected from
worksites, and interview data collected from Doha-based safety experts.

The principles of design for inclusion and universal design served as the primary backdrop
for large and small-scale group discussions during the workshop series. Design for inclusion
offers a creative-practice checklist to consider the “physical, visual, auditory, financial, and
other factors as well as an individual’s temporary or permanent limitations to accessing
each” (Axios, 2018). The principles of universal design provide a framework to increase
usability by embedding “economic, engineering, cultural, gender, and environmental
concerns” into the process, practice, and mindset of designers (The Center for Universal
Design, 1997). Together, these two underlying strategies helped participants to better
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understand how to broaden their perspectives, design for equitable use, and build inclusion
into their processes (Axios, 2018; The Center for Universal Design, 1997).

5.2 Knowledge-sharing workshop activities

Over the series of three workshop sessions, participants creatively responded to the
viewpoints of safety experts by engaging in brainstorming and small group activities.

The workshop activities were designed to spark creativity and connect participants with

the opinions of stakeholders who work with construction workers on a daily basis. The
Reimagining Safety Card Game, for example, invited teams to work together to reimagine
strategies for communicating OHS concerns to workers (Figure 2). The card deck contains 72
cards with three equally distributed categories, each related to a certain aspect of the study.
These three categories correspond to the themes: 1) health and safety concerns; 2) type of
visual media; and 3) emotional reaction the design should spark in the viewer.

During gameplay, for example, one participant proposed revising the information that
appears on workers’ water bottles in response to the three cards: dehydration, packaging,
and personalized needs. Instead of branding on the label, the bottle showcased the amount
of water a person should drink during heavy labour or in extreme heat. The proposal
featured a sketch of a water bottle with digital markings and accompanying text that
prefaced the idea with the statement “this requires programming.” The designer went on

to describe how a construction worker drinking from the bottle would receive positive and
individualized messages recorded by co-workers and approved by a mental health expert.
“By drinking the water, the worker also lessens fatigue caused by dehydration” explained the
designer.

In a second round of gameplay, another designer focused on the development of an app

to help people manage depression in response to the three cards: depression, app, and
comfort. By connecting people to counselling services, the proposed app could become a
lifeline to people suffering from depression or those feeling suicidal. This idea emerged in
response to an interview statement from a safety expert that explained: “many people feel
depressed when they are separated from their families and living in a different country.”
According to the designer, the app could provide people with motivational quotes, Bollywood
soundtracks, or funny videos in multilingual formats.
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Figure 2 Recruitment flyer for the workshop series (left) and the “Reimagining Safety Card Game”
materials and group gameplay (right).

5.3 Consolidating ideas

Following the series of brainstorming activities, participants were broken into three distinct
teams based on their shared or overlapping interests in OHS. Rather than forcing a particular
prescribed creative outcome on the designers, the small groups were asked to discuss how
to either focus or expand upon “favourite” proposals developed during gameplay. The groups
brainstormed how to communicate their concepts, determining which ideas could be rough
and which needed to be well-defined (Knapp, 2016). Some concepts required abstraction, for
instance, while others lent themselves to narrative solutions. Each group was then asked to
develop a story-map to outline all of the necessary action steps required for a construction
worker to engage with the concept (Figure 3).

The aim of developing a story-map is to drive more in-depth thinking about a chosen concept
and make it actionable by outlining a step-by-step plan for a potential prototype (Knapp,
2016). For example, an opening scene might begin with a construction worker receiving a
private message on their mobile phone. In this case, the first scene would include the text “a
worker reads the message and clicks on the link.” Other examples for opening scenes include
when a boss shares a booklet with an employee, a friend sends a text message, or someone
watches a video in their workplace cafeteria.
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Figure 3 This series of photos shows the story-map and action steps phase of the workshop series.

Following the story-mapping process, each team was asked to determine their preferred and
chosen “answer” by exploring various aspects of OHS and participating in the “construction
of possibilities” (McCoy, Triggs, & Van Toorn, 2002, p. 331). In-depth discussions were geared
towards building a consensus about the actionable steps of their plan and deciding which
idea(s) to execute individually or as a team (Brown, 2009; Brown & Katz, 2009). During

this time, the group also considered how to eliminate ideas that were either impractical or
outside the skillset of the group. To reach a final consensus, workshop participants used
sticky notes to anonymously vote, engage in dialogue, and determine a timeline to achieve
their goals. The next section of this paper shares the results of this process and highlights
how participants conceived of designs’ role in improving OHS communication in Qatar’s
construction industry.

6. OHS proposals

The workshop series’ anticipated output was a collection of new safety media, inclusive of
multilingual translations and accessible iconography. However, the OHS proposals generated
during the workshop moved well beyond the initial goal of using visual language and graphic
forms to improve workplace safety. Instead, the participating designers approached the

topic of safety more holistically, perhaps due to their familiarity with Qatar’s socio-cultural
complexities or due to their collective interest in resolving inequities past traditional forms of
communication design. In either case, the proposals engage with a broader understanding of
community needs and recognize critical gaps in OHS as related to workers’ wellbeing. Thus,
the following workshop proposals provide a glimpse into the synergistic potentials of both
design research and creative action as an avenue towards social change in Qatar.
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To begin, the “Rest-and-Relax Tent” aims to improve workers’ day-to-day lives by minimizing
the impacts of heat stress and focusing on positive strategies to help people relax during
their breaks (Figure 4). The team behind this idea based their concept on interview data
collected from Doha-based safety experts who suggest that a “welcoming environment”
could encourage people to take preventative measures to mitigate heat stress. The resulting
OHS proposal invites employees to take regular breaks by supplying worksites with large
tents furnished with items such as radio, sink, fridge, water, fan system, and medical kits. The
team went on to recommend that the shelters should employ colourful visuals inspired by
the Bollywood industry to ensure workers identify with safety messaging embedded within
the tent.

The second concept developed during the workshop aims to celebrate construction workers’
achievements using a badge reward system (Figure 5). After interacting with interview

data from safety experts, this group of designers became inspired by the suggestion to
address workers’ mental wellbeing as a core component of health and safety in Qatar. The
team responded by conceptualizing a system for recognition, much like those employed

by organisations such as the Boy Scouts of America. The designers explained that a similar
achievement system could be used in the construction industry by adding permanent
badges, semi-permanent removable patches, and optional stickers to people’s helmets, vests,
and uniforms. The resulting “Employee Achievement Program” highlights the importance

of recognising a worker’s accomplishments and the emotional benefit of supervisors
acknowledging a “job well done.”

The final OHS proposal produced during this pilot study responds to the need for workers
to seek relief from the sun throughout the workday. This team observed that workers on
construction sites often sit under the scorching summer sun without shelter when their
bodies should be recovering from the intense heat. This excessive exposure to the sun can
have an adverse effect on employees’ mental health, physical health, and productivity.
“Mi.Pod” aims to combat this occurrence with a simple, easy-to-assemble shelter that is
compact, portable, sustainable, and cost-efficient (Figure 6). Mi.Pod would be made from
polypropylene foam, a sturdy and lightweight material that is flexible in a wide range

of temperatures and is moisture-resistant and chemical-resistant. The panels would be
equipped with industrial Velcro to connect the different panels, creating a folding frame
mechanism to provide shade and comfort to the user.

Overall, the purpose of generating the collection of OHS proposals during the workshop
series was to add to a recommendation packet developed for government agencies and
construction companies in Qatar. While only designers were involved in the workshop series,
safety experts’ viewpoints play an equally prominent role within the recommendations
packet, without overshadowing the proposed creative interventions. By sharing these
cumulative ideas with various stakeholders, the aim is to increase awareness about practical
and actionable areas to support workers’ welfare.
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Figure 4

Figure 5

Figure 6

Workshop Proposal 1: Rest-and-Relax Tent. This proposal uses images found online

to help justify the need for increased preventative measures to protect workers from
heat stress in Qatar’s harsh desert climate. Within the proposal, the team highlighted
examples of other cities with multilingual construction environments that provide
workers with inviting spaces to take regular breaks (as shown in the image on the right).
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Workshop Proposal 2: Employee Achievement Program. This proposal aims to
celebrate construction workers’ achievements using a badge reward system.

The system would include permanent badges, semi-permanent removable patches,
and optional stickers to adhere to people’s uniforms, vests, and helmets.

M POD | =

Workshop Proposal 3: Mi.Pod. This proposal suggests that an easy-to-assemble
shelter can help provide workers with relief from heat stress in a compact, portable,

and cost-efficient manner.
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The recommendation packet makes a case for needed improvements in the dissemination of
OHS information and shares critical insights from the following collected data:

Visual analysis of OHS graphic forms collected from construction worksites
Interview data from Doha-based safety experts

Survey data from participating communication designers

OHS proposals presented in this section

PwnNPE

The visual analysis reveals, “there is a critical need to provide clear, accessible, and

detailed safety information in the workplace.” The interview data adds to this finding by
providing a glimpse into the ways in which language barriers can hinder how safety topics
are understood. Safety experts suggest a crucial component of educating people about

OHS is through a combination of static, experiential, and interactive media. The proposals
developed during the workshop series similarly indicate a need to move beyond merely
identifying hazards or presenting adequate warnings to construction workers. Altogether,
these collective findings expose an obligation to provide richly informed design strategies to
communicate vital health, safety, and wellbeing information to construction workers from
various linguistic and cultural backgrounds.

7. Implications and next steps

This study reveals a shared enthusiasm from the two fields of safety management and
communication design to promote policy-level change in Qatar’s construction sector through
focused and care-filled collaborative efforts. While the study was limited by socio-political
restrictions related to migrant rights in the region, it also expands notions of creative action
to account for closed contexts with strict authoritarian governments. By correlating OHS
communication with the productivity and wellbeing of workers, there is an opportunity to
place positive pressure on contractors to improve worksite health and safety practices.

Perhaps one of the most exciting and unexpected results of this study was the creation of
OHS proposals that bypass linguistic or semiotic communication with other artefacts that, in
and of themselves, provide health and safety. This outcome may be a result of exposing the
participating designers to interview data from safety experts, participants’ familiarity with
OHS complexities in Qatar, or the integration of design for inclusion and universal design in
the workshop dialogue. To understand this phenomenon more explicitly, the next steps of
this study will investigate 1) how the workshop methodologies impacted the OHS proposals
and 2) how this strategy might inform future design research in Qatar and across the GCC.

Additionally, the next phase of the study will involve an exhibition of the OHS proposals

as a strategy to promote dialogue between government officials, safety experts, and
communication designers. A public display dedicated to the topic of worksite OHS could
bring awareness to the need for safety legislation at the national level and accessible media
on the ground level. Bringing the voices of construction workers into the study at this stage
of the process is also a strategy to seek reciprocity between the research findings and the
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intended audience. Initiating an open dialogue with all stakeholders has the potential to
mitigate some of the tensions around the topic of migrant rights in Qatar and encourage
other researchers to build on this initial pilot study. In turn, an informed and educated public
can urge policymakers and governmental entities to account for the long-term health, safety,
and wellbeing of the country’s indispensable workforce.

Acknowledgements: | would like to extend my gratitude to the designers who dedicated
their time and creative energy to the workshop series “Reimagining Health & Safety
Communication for Multilingual Workers in Qatar.” What an honour it has been to work
together to examine, discuss, and design for inclusive and accessible occupational health,
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Abstract: Our research practices a critical approach to collaborative design making and
speculates how present technologies shift future possibilities where interactions and
exchanges are limited to those mediated by technological devices. Through a series of
investigations, a collaborative, critical making process s prioritized over the final artifacts.
The investigations consider and address the social and technological implications of
how remote collaborative-making, mediated by augmented technical tools, might (1)
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social interactions and empower people to become producers (3) affect relationships
between collaborators and the technologies in use through transparent processes. This
paper shares the outcomes of our investigations, based on participant data collected
through qualitative and quantitative measures.

Keywords: collaboration; critical making; socio-technical systems; drawing robots

1. Introduction

The relationship between technology, collaboration, and ways of making continue to evolve
as new digital tools (and systems of tools) enable transformative and unique working
methodologies that drive and shape the discipline of design. Our research examines

the socio-technical systems that influence and shape interactions between people and
technologies through the use of present technologies that challenge people to make
collaboratively in remote scenarios in unfamiliar ways. The act of making collaboratively
fosters critical thought and inspires new ways of thinking and making. The present
technologies are the digital tools (and systems of tools) that include multiple drawing robots
as augmented technical tools in remote collaborative making processes.

This work is licensed under a
Bv__Ne Creative Commons Attribution-NonCommercial 4.0 International License.
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Our research practices a critical approach to collaborative design making and speculates how
present technologies shift future possibilities where interactions and exchanges are limited
to those mediated by technological devices. Further, the research investigates how the use
of present technologies support remote collaborative making that takes place off the screen
and occurs in a physical environment. Through a series of investigations, a collaborative,
critical making process is prioritized over the final artifacts. The investigations consider

and address the social and technological implications of how remote collaborative-making,
mediated by augmented technical tools, might (1) foster new ways of thinking and making
through play and experimentation (2) affect social interactions and empower people to
become producers (3) affect relationships between collaborators and the technologies in use
through transparent processes. This paper shares the outcomes of our investigations, based
on participant data collected through qualitative and quantitative measures.

2. Literature Review

A socio-technical system can be defined as a system of working, often realized as a complex
phenomenon, that recognizes and responds to the interactions between people and
technology in a working environment. Our research examines what socio-technical systems
are in order to address how our work relates to this phenomenon. We examine the social
interactions that occur through the use of, and restriction of, certain technologies for
communicating and working. This system affects how participants work and make together
in certain collaborative experiences. Matt Ratto (2011) emphasizes that the act of critical
making should “signal a deep research commitment to the co-constructed nature of our
socio-technical world” (p. 206).

We examine socio-technical systems through a critical making process. Critical making, as
defined by Ratto is a process in which the “material and conceptual work is interwoven”
(2011, p. 205). He explains that critical thinking and making are often thought of as
different. Critical thinking is often conceptual and articulated through writing while making
is understood purely as “goal-based material work” (p. 205). He suggests that ‘critical
making’ creates insightful understandings of processes, not necessarily objects, artifacts, or
services, and shares these making experiences to research and understand socio-technical
phenomenon for others. In our research, ‘critical making’ is the method for framing and
planning the design processes and procedures that initiate and foster critical thinking among
participants. Through the use of materials and processes in the investigations, an emphasis
is placed on working with one’s hands to think and learn. Rosanne Sommerson (2013)
defines critical making as “process-oriented and scholarship-oriented.” She argues that
critical making emphasizes “the shared acts of making rather than the evocative object” (p.
19). With an emphasis on making, it is important to note that critical making is not critical if
the conceptual is not interwoven into the process. John Dunnigan in his article, “Thingking”
explains, “critical making requires critical thinking and social consciousness along with
embodied knowledge if it is to be distinguished from making in general [...] In critical making,
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the very process itself opens up new possibilities for deep, expansive thinking and the
serious inquiry that stimulates discovery” (2013, p. 98).

Critical making is not an act of production, which is often considered the execution of a
preconceived concept. In production, the thinking happens before the making. Ellen Lupton
(2011) writes, “production is rooted in the material world. It values things over ideas, making
over imagining, practice over theory” (p. 12). In our research, we consider the thinking and
making simultaneously. We are not producers, but rather empower others to be producers
through a critical making process. We consider participants to be producers of their own
experiences and that they engage and explore ideas with materials and processes. By
providing open-ended prompts for participants, we observe how they can be creative and
critical simultaneously.

Critical making draws on Seymour Papert’s learning theory of constructionism?, which
advocates student-centered, discovery learning where students construct models for
learning through materials and processes. In Papert’s seminal book, Mindstorms (1980,
1993), he describes learning as an “intellectual activity that does not progress by going step-
by-step from one clearly stated and well-confirmed truth to the next. On the contrary, the
constant need for course corrections, which he calls ‘debugging’ is the essence of intellectual
activity” (1993, p. xiii). In this statement, Papert surmises his central theme which is that
the acquisition of knowledge requires learners to think through making and to ‘figure things
out’, which is directly in opposition with learning models that emphasize the memorization
of abstract theories. He believes that thinking and making (and the human connection and
enjoyment of those actions) are interrelated and discusses how the use of computers can
be used as “objects-to-think-with” (p. 23). In our research, we consider how augmented
technical tools and design processes can be “objects-to-think-with,” as Papert dictates, to
explore concepts and materials simultaneously and to learn and understand socio-technical
systems of working in design. In our investigations, each robot is the augmented technical
tool designed for participants to explore collaborative making across different scenarios.

The objects that we “think with and through” are simple drawing robots constructed

from open and available present technologies. We refer to these robots and the digital
systems in which they function as our augmented technical tools. David Rose (2015),

defines ‘enchanted objects’ as augmented technical tools that are “enhanced through the
use of emerging technologies—sensors, actuators, wireless connection, and embedded
processing—so that it becomes extraordinary” (p. 47). He describes them as ordinary objects
that ‘come alive’ to “become more useful, delightful, informative, connected, and more
engaging than it was in the first place” (p. 47). Rose discusses how enchanted objects are

the future of computational tools as they are much more likely to connect with people in an
emotional way (beyond the dry and detached future of digital screens). He describes them

1 Constructionism is connected with experiential learning and builds on Jean Piaget’s theory of
constructivism.
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as objects enhanced by technology with a “humanistic approach to computing that is not
about fanciful, ephemeral wishes, but rather persistent, essential human ones” (p. 8). Rose
makes this connection with enchanted objects, but designers have been recognizing and
articulating this emotional connectivity with designed objects long before computational
tools were as ubiquitous as they are today. Don Norman writes in Emotional Design (2004)
that “technology should bring more to our lives than the improved performance of tasks: it
should add richness and enjoyment” (p. 101). He argues that “beauty, fun, and pleasure all
work together to produce enjoyment, a state of positive affect [...] positive emotions trigger
many benefits essential to people’s curiosity and ability to learn” (p. 103). Norman values
function and usability but writes extensively about the designer’s roles and responsibilities
to merge the fun and pleasurable with the practical. Designed objects should connect
emotionally with people and attempt or contribute to improving people’s experiences in

the process. We use our augmented technical tools to facilitate fun, delight, and play. Rose
further connects enchanted objects with ways in which people express themselves creatively.
He discusses how tools and technologies can enable the exploration of creative-making and
self-expression. He says, “we often look to technology to enhance our skills and enable us

to express ourselves” (p. 146). In our research, we attempt to foster and support people’s
innate desire to create with augmented technical tools, and to challenge participants to work
in unfamiliar ways.

3. Research Methodology

Our research responds to these ideas through three unique investigations that were designed
and implemented to test how people respond to activities conducted with and through
augmented technical tools. Each investigation utilizes a digital system made up of drawing
robots constructed with present technologies and a collaborative working environment. The
ways in which these augmented tools are controlled vary from investigation to investigation
and the people involved range from being passive users to active participants.

Our primary research questions are:

¢ In what ways can augmented technical tools & design processes foster play and
experimentation through new forms, meeting the fundamental human desire to
create?

* In what ways can augmented technical tools & design processes affect social
interactions and empower people to become producers within a collaborative
online context?

e How can augmented technical tools & design processes support new ways of
making, thinking, and learning about technology for the collaborators?

Each of the investigations consider and address the social and technological implications of
how remote collaborative-making, mediated by augmented technical tools, might (1) foster
new ways of thinking and making through play and experimentation (2) affect social
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interactions and empower people to become producers (3) affect relationships between
collaborators and the technologies in use through transparent processes.

The first investigation demonstrates how collaboration and social interactions may take
place through one system of augmented technical tools in one physical location. It sought
to (1) foster play and experimentation among many participants and (2) empower people
to become producers within a collaborative context by inviting people into an open
collaborative making process via their smart-phone devices.

The second investigation demonstrates how two participants collaborated from two

remote locations to (1) experiment through and with new forms that were unfamiliar to

the participants in order to (2) support new ways of making, thinking, and learning about
technology for the collaborators. This also sought to (3) empower the participant to become
producers within a collaborative online context by planning and implementing a series of
designed drawings with the robots.

The third investigation demonstrates how teams of participants worked collaboratively to
build and construct their own technical tools for making activities. Through the process of
building and working with the drawing robots and digital system, participants were able to
(1) learn about the technologies in use and how it can foster collaboration, (2) manipulate
and develop the technologies to engage more deeply with the material and concepts to
foster new ways of thinking and making and (3) empower further making, with a deeper
understanding of project capabilities and future possibilities.

To capture findings from these interventions, we collected data through qualitative and
guantitative research methods including observation, surveys, personal testimonials,

digital data, and making activities. Each investigation articulates which research methods

and data collection techniques were utilized for measuring, collecting and concluding

on the outcomes. Qualitative and quantitative data was analyzed across all three of the
investigations resulting in conclusive themes and insights such as unexpected patterns of use,
considerations for other possible augmented tools, and how the experiences created the
conditions for thinking more about artistic making and collaboration.

4. Investigation #1: An Exhibition Experience with Open
Participation

The first investigation demonstrates how collaboration and social interactions may take
place through one system of augmented technical tools in one physical location. It sought
to (1) foster play and experimentation among many participants and (2) empower people
to become producers within a collaborative context by inviting people into an open
collaborative making process via their smart-phone devices. Based on these goals, an
exhibition experience was designed in a museum space as a participatory installation that
utilized a single robot with a drawing surface. Participants of this investigation included
visitors to The Eli and Edythe Broad Art Museum, a contemporary art museum at Michigan
State University in East Lansing, Michigan. These visitors could easily interact with the robot
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to draw contributing to a shared, collaborative outcome, which was a series of physical
drawings. Individuals with access to a smart phone with texting capabilities were able to
participate by sending directional commands to the robot (Figure 1).

PHYSICAL

2HREALE PARTICLE CLOUD\

) COMPUTER
/ \ sends
VISITOR REAL TIME command
| sends text to cloud
\ via phone / Y

? sends command
_ \, to robot ¥/

/TWILIO cLouD )
sends command ¢
to computer

Figure 1 Once a directional text message is sent, the message was delivered to the Twilio cloud.
Twilio was the communication platform used to manage the text messages. The text
command was communicated to a computer off site, which connected to the Electron on
the robot, prompting the robot to respond.

Visitors were invited to engage with the installation through simple, instructional signage.
The research population sample included visitors of this public museum who visited the
exhibition over the course of two months and who had access to a smart phone with texting
capabilities (Figure 2).

Figure 2 Museum visitors were prompted to control/draw with the robot via vinyl text adhered to
the floor beside the drawing frame. Any device that sends a text could be used from any
location.
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The goal of this investigation was to set up a digital system in which open participation

was possible to foster play and experimentation (meeting the fundamental human desire

to create). This investigation allowed anyone to draw with the robot and contributed to a
shared (collaborative) outcome. The museum as a setting for this investigation offered the
optimal space in which to test an installation with multiple users (Figure 3). The single robot
functioned within a drawing space which consisted of a simple rectangular 8 x 5’ frame that
was constructed out of wood and painted white. At each end of the frame a dowel rod held
the paper and functioned as a feed for the paper, enabling a weekly “roll up” of the paper.
The height of the frame was about 5 inches tall.

Figure 3 Installation view at the Eli and Edythe Broad Art Museum at Michigan State University,
2018. Photo: Eat Pomegranate Photography

This exhibition experience was focused on initiating play among the participants, as visitors
experimented with the tools and technology to become producers and makers. To design
this participatory installation, a collaborative drawing surface was created that could change
over time as the outcomes developed and expanded through participant interaction with the
tools. Over the duration, drawings were ‘completed’ after a dictated amount of time and new
paper was rolled out. The finished drawings recorded the activities of the space and drawing
parameters such as color marker designations documented the dates and times participants
interacted with the tools.

4.1 Data Collection Methods + Analysis Process

The research instruments for analysis of the successes and short-comings of the installation
employed public observation during the two-month exhibition period, the physical artifact
created as a result of robot drawing by the visitors, and the digital data collected through
the text messages sent. The digital data revealed an unexpected pattern of use by the
participants, people texted the robot outside of the typical museum hours and beyond

the physical space of the museum. Prior to the installation of the exhibition, process
documentation of the planning phases (prototyping and testing) were recorded to capture
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insights on the development of the augmented tools and the objectives specific to working in
a public space.

4.2 Results

Due to this investigation taking place in a public space, there were limitations in setting up
our technical tools with open networking capabilities. Previous uses of a Raspberry Pi would
not be feasible in the museum based on the need to connect the Raspberry Pi to an open
WIFI network in order for it to be remotely controlled. Additionally, the space was assigned
by the museum as this installation was part of a larger group exhibition and requesting the
optimal space was not an option. The final space assigned by the museum did not allow

for any wall or electrical outlet opportunities and was situated in the middle of the room
occupying roughly a 9’ x 9’ space on the floor. Finally, the duration of the exhibition was a
two-month period of time (every day of the week except Mondays), determining a system
that could sustain use for this long period of time was necessary.

Specific objectives and considerations arose throughout the planning process in response
to the multiple challenges brought on by the public museum as a setting. Three distinct
challenges in the museum prompted the working objectives and working considerations;
networking limitations, space assignment, and exhibition duration.

Networking limitations: The digital system in which all the technology (but the robot) needed
to be invisible to the viewer. The need for transparent technology in this investigation
enabled the ease of use of the tools for the visitors/participants.

Space assignment: The drawing surface would require spatial boundaries for the robot in
order for it to not be physically disturbed and to protect the museum floor surface. The tool
needed to account for these boundaries via motion sensors on the robot.

Exhibition duration: This investigation needed to consider tools that offered minimal
maintenance for the museum staff and functioned in an open network in a public space for a
long period.

In order to solve for the networking limitations, the exploration of the technical capabilities
of the robot led to the use of an Electron Board from Particle, a hardware company and
software company that produces a platform for Internet of Things products. The Electron
Board is a 3G cellular-connected electronic board with a SIM card and is programmed via
the Particle cloud programming platform. (Figure 4). This enabled the robot to have its own
phone number and be controlled via a cellular network, eliminating the need for a WIFI
connected network. The device needed to be charged nightly and during the day it was
powered by a cell battery.
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® Pen/Marker Holder

? Taoglas Cellular Antenna
Li-Pro Battery

® Particle Electron

® H-Bridge Board

° Sensor

° Battery Pack / 4 AA Batteries
° Wires to connect DC Motors

® Robot Chassis with 3 Wheels

Figure 4 Drawing robot on the drawing surface and the robot with components labeled.

Decisions for how the robot could be controlled informed the technical capabilities of the
robot, thus informing the design of the drawing surface and space. Controlling mechanisms
for the robot were explored and considered given that the WIFI network would not be an
option for various WIFI connected controllers. What tools were readily available was then
considered leading to the decision to explore and augment smart phones with texting
capabilities as the controlling mechanism. This is a device in which we could assume that
all or at least most visitors would have access to during their museum visit. In addition to
the facility and technical parameters that directed design decisions of the robot, we also
considered how these tools would be “objects-to-think-with” for museum goers.

Observations during the use of the robot evoked a sense of delight; visitors were intrigued by
the robot and often stayed longer than expected to test their drawing capabilities. As Papert
argued, the robots allowed museum goers to explore concepts and materials simultaneously
by participating with this particular socio-technical system. The feedback from notetaking
and photo-documentation suggest that the digital system in the exhibition/ installation
format fostered play and experimentation among participants, meeting the fundamental
human desire to create. Visitors were eager to create with the robots and the ways in which
some tried to push the limitations indicated a strong desire to explore the tools given to
them. An unexpected outcome was that several visitors attempted to control their drawing
outcome by making a pattern or writing a word. It is possible that the collaborative nature of
the installation was lost on some of the participants. Perhaps the process-driven, abstracted
drawing wasn’t enough for some visitors and prompted their desire to create a familiar literal
form. Nevertheless, this does suggest that participants wanted to play and experiment with
the tools, and that the technologies in use empowered participants to be active makers and
producers, regardless of whether they wanted to interact and collaborate with one another
or if they preferred to interact only with the tools and space of the exhibition.

After the completion of the exhibition experience, the physical drawing resulted in 36 ft of
paper that was drawn upon over the span of 58 days. Each week the color of the marker
was changed, revealing a pattern of use from week to week. The physical drawings became
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collaborative recordings or data visualizations of the activity and interactions of every
participant with the robot over the course of the exhibition. Additionally, the data cumulated
from Twilio revealed a timestamp of the texts as well as the phone numbers and the
messages sent for every command sent to the robot. Frequency of the texts indicated that in
the first weekend alone over 2000 text messages were sent to the robot and over time the
texts were being sent at all hours of the night despite the museum being closed and visitors
not being present at the installation. Another unexpected outcome was the sheer number
of participants engaged with this collaboration and the reach beyond the exhibition space to
include others via word of mouth and social media sharing of the project. Finally, we learned
from the data, that commands other than “Left”, “Right”, “Forward”, and “Back” were tried
(although failed) such as “Dance”. This indicated that participants understood how to think
and make through the use of the robot by making assumptions about other commands the
robot may recognize. Papert discusses a similar type of interaction between student and
computer as an indication that participants are considering more in-depth concepts about
the tools through their use. This further implies that the participants were seeking more
opportunities to be delighted by the experience as visitors found alternative ways to interact
with the installation.

4.3 Conclusions

The goal of this investigation was to set up a digital system in which open participation

was possible to foster play and experimentation. This investigation allowed anyone to

draw with the robot and contributed to a shared (collaborative) outcome. It was focused

on initiating play among many participants, as visitors experimented with the tools and
technology to become producers and makers. It surpassed our expectations of how many
people participated during their visit to the museum and remotely, after their experience
with the installation. The reach also expanded to people who had not visited the installation
yet participated remotely. Future iterations of this investigation could consider alternative
outcomes such as exploring other artifacts from participant interactions with the experience,
incorporating more directions enabling better control of the tool, and facilitating a system
that enables participation in both a digital and physical environment to better support
collaboration.

5. Investigation #2: A Remote Experience with two Participants

The second investigation demonstrates how two participants collaborated from two

remote locations to (1) experiment through and with new forms that were unfamiliar to

the participants in order to (2) support new ways of making, thinking, and learning about
technology for the collaborators. This also sought to (3) empower the participant to become
producers within a collaborative online context by planning and implementing a series of
designed drawings with the robots. The investigation involved two participants who often
collaborate and reside in different parts of the United States. Each participant was given a
robot with an online interface and making tools, together both participants experimented
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with prompts for making collaboratively through four working sessions across the span of
one month (Figure 5).

#1 LOCATION #2 LOCATION

PHYSICAL
SURFACE

PHYSICAL
SURFACE

PARTICLE CLOUD

sends command ¢
A\, to robot =

N A

PARTICIPANT #1
controls
robot via

HTML interface

REAL TIME PARTICIPANT #2

controls
robot via
HTML interface

Figure 5 When directional commands were made via the online control panel by the participants,
the commands were sent to the Particle cloud which then relayed the directions to the
robot.

The main goal of this remote experience between two participants was to invite other like-
minded design collaborators into a remote collaborative making process that was unfamiliar
to them to see if they might engage with the tools and/or a design process in unexpected
ways through experimentation and play. With very little direction for how to interact with
the robots and digital systems provided, this investigation attempted to test for unforeseen
outcomes, challenges, and considerations that had not yet been revealed to us.

Additionally, this investigation sought to find ways in which augmented technical tools and
design processes affect social interactions and empower people to become producers within
a collaborative online context. By providing the tools and digital system for working, the
participants could experiment through new forms and potentially provide insight to consider
for future iterations.

Each participant was sent a robot kit and was given an HTML control panel link for the robot
that resided with the other collaborator. The kits each included a drawing robot, a set of
markers, a roll of paper, and an instruction sheet (Figure 6). How and when the participants
decided to draw with the robots was determined by them over the course of one month.
Additionally, how they chose to use additional technical tools was up to them, i.e. live

video chat platforms and use of cameras for live streaming. Participants were encouraged

2 For more on authors’ previously published research, see: Normoyle, C., & Tegtmeyer, R. (2017).
Speculating the Possibilities for Remote Collaborative Design Research: The Experimentations of a Drawing
Robot, The Design Journal, 20(1), S4038-S4051, DOI: 10.1080/14606925.2017.1352906
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to experiment and test alternative solutions to making. Some example prompts included
considering alternative drawing surfaces and spaces, media and mark-making tools, and/or
processes and methods.

Drawing Robot: SweetTea v.01

The arrow buttons move the robot continuously, push “Stop” to
stop the movement. The "Forward®, "Back®™, "Left™, and "Right®
buttons move the robot in small increments.

A

FORWARD
1‘ LEFT STOP RIGHT |

BACK

v

Figure 6 Drawing Robot kit of components, the Drawing Robot online interface/control panel

5.1 Data Collection Methods + Analysis Process

The research instruments chosen for this investigation included a pre and post survey.

The pre-survey sought to gain insight prior to the participants beginning their workshop
sessions and asked about their previous remote collaborative experiences and what technical
tools mediated these collaborations. The post survey asked the participants to reflect on
their collaborative experience. Additionally, the participants kept a process journal via a
Google document file which outlined the goals and conclusions for each working session.
Photographs and video captured in process documentation as well. The journals were
analyzed for themes and insights into how the participant’s approached the experience. The
findings from the surveys led us to question what other tools and processes have not yet
been considered, relevant for future research.

5.2 Results

Developing the kits for the participants required technical considerations for the drawing
robots and the digital system. Several challenges needed to be solved prior to engaging

the participants involving the robots and the control mechanisms. It was necessary to
provide robots, directions, and a control panel that was easy to use and understand. This
investigation required the development of robot kits that contained directions for use, robots
that could connect easily to a network, and battery mechanisms for charging the robots
efficiently.

The kits included robots that were informed by the robot used in the first investigation. A
robot, that operated via a cellular network rather than a WIFI network, would eliminate
any possible connecting issues within a closed WIFI network. These robots however, were
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controlled by the use of an online interface rather than texting. Drawing with the robots
through an HTML interface was best for this configuration since the collaborators also utilized
web video chat platform (Google Hangouts) while working remotely (Figure 7). The control
panel included buttons for moving the robot forward, backward, left, and right. There were
two options for each direction, a continuous movement and a shorter movement.

Figure 7 Screen captures of participants collaboratively working via Google Hangouts.

Once the kits were in the hands of the participants, the rest of the working process was up

to them. The augmented tools provided a way for them to test a systematic approach that
pushed the limitations and affordances of how the robots were controlled and how they
functioned. Together they determined a system by which they controlled the robots, using
mapping as the common idea. One of the participants used a series of bike routes connecting
time as it relates to distance. These moments of time were translated to the buttons
controlling the robots. The other participant used their daily route via a geographic map. This
way of working supports a facet of ‘critical making’ as defined by Sommerson—the way the
tools were used was prioritized over the objects and the outcomes.

After testing this system numerous times via their collaborative working session, it became
evident that using a systematic approach might not work as well as a more organic approach
due to the limited control and abilities of the robots (Figure 8). A few factors that prohibited
the systematic approach was due to the limited capabilities of the robots. The robots don’t
move in a straight line nor make turns at a 90-degree angle. This limited any accurate
representation in the physical drawing outcomes. Also, the stationery mark making tool
limited the natural ability to pick it up and reposition easily. In realizing the challenges with
a systematic approach, the participants imagined a future scenario in which the robots are
controlled via a behavioral process. For example, having the robots move in response to
participants’ actions or behaviors in the physical environment. This discovery and future
experiments would not have been realized without the robots contributing to the systematic
process, a factor Norman and Rose state as important for designed objects to connect on an
emotional-level with people and support their curiosity and ability to learn.
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Figure 8 The participants experimented with controlling the robot using bike route times.

5.3 Conclusions

This investigation sought to find ways in which augmented technical tools and design
processes affected social interactions and empowered people to become producers within a
collaborative online context. It invited other like-minded design collaborators into a remote
collaborative making process that was unfamiliar to them to see how they might work with
the tools. The results brought forth insight into our participants (across all investigations)
and the expectations that come with using digital tools when one has previous expertise in
making digitally and collaboratively. In this case, the participants, who are experts in design
making, were more interested in the outcomes of the artifact than the experimental process
of working with the tools. This caused a conflict between prioritizing a process-oriented
approach versus an artifact-oriented approach.

Additionally, the working process became the most collaborative part of the experience
between the participants, experimenting with the robots as a tool was less collaborative
than they expected it to be. The experience did empower them to think in alternative ways
about the possibilities as well as the limitations of collaborating in the digital space. Based on
post-survey responses, this investigation led to further inquiries about remote collaborative
making such as what other possible augmented tools, aside from the robots, should/could
be considered. Additionally, it was considered how creative remote collaborative making
activities might expand on existing systems i.e. commercial/industry settings, academic/
research, educational, healthcare, manufacturing, etc., which could facilitate visual thinking
artifacts created in the digital space.

6. Investigation #3: A Workshop Experience with Invited Participants

The third investigation demonstrates how teams of participants worked collaboratively to
build and construct their own technical tools for making activities. Through the process of
building and working with the drawing robots and digital system, participants were able to
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(1) learn about the technologies in use and how it can foster collaboration, (2) manipulate
and develop the technologies to engage more deeply with the material and concepts to
foster new ways of thinking and making and (3) empower further making, with a deeper
understanding of project capabilities and future possibilities.

To investigate these ideas, we planned and implemented a two-day workshop. Participants
were invited from the Pitt Pirates Robotics team (http://pittpiratesrobotics.com/) of Pitt
County, North Carolina to reflect a sample population of people that were directly interested
in robotics and technology, in contrast to the previous two investigations, which aligned
more directly with art and design interests.

The first day of the workshop was focused on building the augmented technical tools and
setting up the digital drawing environment which controlled the drawing robots. The second
day was focused on drawing activities, which helped to understand more deeply how the
tools functioned, how the analog and digital experiences inter-related, and how the digital
system worked as a whole. Through this process, they were encouraged to build beyond the
steps provided to construct and contribute their own ideas.

The digital system included a drawing robot with mark-making tools that drew on a physical
canvas on the floor in the space. The robots, programmed using a Raspberry Pi, were
controlled via a web browser interface. The web browser interface has two drawing modes,
a driver mode, which allows you to control movement via navigational buttons and distance
increment values and a follow mode, which allows you to control movement via a trace
function. You can also enter direct commands via a command line in the driver mode, and
both modes include a graphic rendering, which can then be compared with the physical
drawings (Figure 9).

(At
A S

Drawbots Control Panel

S e

Figure 9 The digital system and physical drawing environment
Participants broke up into three teams and built three robots. Each robot was constructed
as its own unique digital system, and participants worked adjacent to each other throughout

the process. Teams worked with the digital systems independently as well as all together
(Figure 10).

1039


http://pittpiratesrobotics.com/

NORMOYLE, TEGTMEYER
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SURFACE

RASPBERRY PI
sends command
to robot

RASPBERRY PI
sends command
to rpbot

RASPBERRY PI
sends command
to robot

PARTICIPANT

PARTICIPANT PARTICIPANT

GROUP #1 GROUP #2 GROUP #3
controls robot controls robot controls robot
via HTML via HTML via HTML

interface interface interface

Figure 10  Participants logged into their robots via the pi, which had already been flashed with our
drawbots software package that is available via github. They used terminal to access
their robot via its IP address, which was assigned by our access point/network for the
workshop

6.1 Data Collection Methods + Analysis Process

To capture findings from the workshop, research team members conducted observations
during the experience through fieldnotes and photo-documentation. The fieldnotes were
analyzed for themes and insights relevant to how participants engaged with the technology
in use to collaborate and how they considered materials and processes as instruments for
learning. A post-survey was also conducted to record details about our population sample
as well as to provide quantitative feedback on the workshop experience and possibilities for
future investigations. Once analyzed, the feedback indicated that the workshop experience
did lead to the participants thinking more about the connections between art and
collaboration through technology.

6.2 Results

The kit enabled intuitive development of technical tools and empowered participants

to learn complex concepts through design processes, collaborative making, and analog
materials. Participants responded well to the written instructions in the kit for building and
assembling the robots versus following an instructor-led verbal demonstration/intervention.
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The kit allowed participants to work intuitively through procedures and processes, at

their own pace, in their own way (Figure 11). Because of this, participants engaged with

one another to determine how they wanted to move through the steps to interpret the
instructions before seeking answers directly from the instructor. This prompted groups to
designate roles and responsibilities amongst themselves. For example, one group designated
“readers” versus “finders” versus “builders.”

P s

Figure 11  Students working with the kit to assemble the robots collaboratively.

In observation it was seen that all the groups were comfortable with allowing the process
and materials to direct their making. While they followed the instructions, they were thinking
critically about the process, thinking ahead, and having foresight into crafting their robot
tools. By working collaboratively, their critical thinking through making was made evident
through their questions and discussions between each other throughout the process. If they
made mistakes in the process, they did not dwell on them and instead, re-examined the
instructions and worked with one another to solve the problem. Participants preferred to

ask questions after they tried something versus over-thinking the procedures. They worked
through trial and error and fell back on the instructions if they needed clarification.

To learn and understand how the tools functioned, participants worked through a series

of drawing activities to experiment with the robot’s capabilities. One drawing activity
prompted participants to compare digital and analog drawings. As a result, teams noticed
discrepancies between the digital controls and the physical outcomes and attempted to
make modifications to their robots to increase its accuracy. In response, they discussed ideas
for refining their tools such as loosening or tightening certain screws to check the integrity of
their machinery.

To learn about the technologies in use and how they can foster collaboration, participants
worked through a series of prompts to create collaborative drawings. Comparatively, each
team worked collaboratively with the tools in slightly different ways (Figure 12). Team 1

was very interested in how their tools functioned to create patterns and repetition in their
drawings. They relied heavily on the command line functionality on the driver interface to set
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parameters and watched how their robot responded to these commands. They considered
collaboration be creating design parameters and then as individuals, created a range of
work that followed said parameters. Team 2 was more engaged with collaboration as a
process. They responded to each other’s work by adding color and linework to the drawing
spontaneously, in a more intuitive and organic way. They were more interested in making
the robot move versus making the robots move to create a specific drawing. They were
less outcome-oriented. Team 3 was very interested in collaboration as a group composition
and narrative in their drawing. They thought about an overarching theme, Star Wars and
each member drew different parts (pod fighter, Death Star, Millennium Falcon) of a larger
composition.

Figure 12 Team 1 exploring pattern and repetition through the command line function and Team 3
exploring narrative by drawing representational compositions.

Further modifications of the tools were implemented by teams during the final drawing
activity, which prompted them to hack their robots to customize them for mark-making

in one collective collaboration (Figure 13). After some initial movement and drawing
exploration, participants competed in a drawing obstacle race where each robot was
challenged to reach multiple check points on the paper. One team modified the pen holder
by adding multiple marker holders and another team placed different objects on their robot
to try and balance weight distribution. In the end all the groups modified their robots in
similar ways as inspired by each other.
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Figure 13  Each group’s modified/hacked robot was placed on one, single sheet of paper for a final
drawing activity.

6.3 Conclusions

Through the process of building the robots and then working with them as drawing tools,
participants were able to understand the underlying mechanics and programming of the
technical tools and therefore engage with and learn the capabilities and future possibilities
of the robots in more depth. We were also interested in understanding how the technologies
under investigation encouraged and facilitated collaborative making. As this was a primary
goal of the investigation, the participants were able to find agency through working with the
tools, and thus use the technology for their benefit.

In this investigation, the participants were highly engaged with the technology and system
of tools under investigation. They collaborated well to find and solve problems related to
the mechanics of the robots and were very interested in experimenting and playing with the
modification and hacking of the robots. The participants became producers of the tools, and
as Papert taught us, the tools and processes became “objects-to-think-with”. These objects
empowered the participants to explore concepts and materials simultaneously and to learn
and understand socio-technical design systems. Although these participants did not consider
themselves particularly creative, they were incredibly imaginative with the technology

and processes introduced. Many of them discussed in the post-survey how their passion

for robotics made them think more intently about art and collaboration, an insight not
previously discussed in either of the investigations prior. Rose defines ‘enchanted objects’

as the tools and technologies for exploring creative-making and self-expression. In this
investigation, we sought to foster and support the participants innate desire to create with
augmented technical tools, and to challenge participants to work in unfamiliar ways.

7. Conclusions

By these investigations, we attempt to address the socio-technical systems that emerge when
people work collaboratively through and with augmented technical tools in a design making
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process. We consider how augmented technical tools and design processes can be “objects-
to-think-with,” as Semour Papert dictates, to explore concepts and materials simultaneously.
We practice a critical approach to collaborative design making and speculate how present
technologies shift future possibilities where interactions and exchanges are limited to those
mediated by technological devices. The objects that we “think with and through” are basic
drawing robots constructed from open and available present technologies that shift the way
we work with one another in collaborative contexts. The conclusions from each investigation
yield different insights, yet all intend to (1) foster new ways of thinking and making through
play and experimentation (2) affect social interactions and empower people to become
producers (3) affect relationships between collaborators and the technologies in use through
transparent processes. Through the use of these augmented technical tools and the digital
systems introduced in each investigation, we examine how participants engage with and in
collaboration differently and to what end.
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Abstract: This paper proposes that designers can improve their collaboration
effectiveness by foster team learning behaviours. Most of the design collaboration
literature is on how to effectively transmit information between members. Team
learning literature, however, covers how to effectively transmit, understand, refine
and retransmit information between members. Despite the extant literature on design
collaboration, there has been little to no research that examines the model and effects
of team learning behaviours on delivering collaborative designs. This paper provides a
literature overview of design collaboration, which has predominantly studied design
activities through a social lens. It then provides the growing body of team learning
literature from organisational science, which focuses on the learning processes of
teams collaborating on a project. The paper then synthesises both strands of research,
before proposing that team learning behaviours are more explicit in indicating effective
design collaborations than our existing research on communicating practices.

Keywords: design collaboration; team learning; collaborative behaviours

1. Introduction

A popular stance in the design collaboration literature is the idea that communication is

the key to effective collaboration. This common perspective has been widely observed and
documented, evident from the large bodies of work that examines design collaboration
through either a social lens or a communication theory lens (Bucciarelli, 2003; Carlile,

2004; Pikas et al., 2016). However, how the team members contribute to the group
(communication) is as important as what they provide to the group (knowledge). In fact,
why the team wants to contribute back to the team after listening to each other (team
learning) is even more critical. So researching through a social or communication theory lens
may not be sufficient in understanding how to foster effective design collaborations. While
there is increasing attention on understanding how team learning behaviours foster effective
collaboration in organisational learning discipline, this attention is absent in the design

This work is licensed under a
BV _Ne Creative Commons Attribution-NonCommercial 4.0 International License.
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collaboration discipline.

Is the designer learning from team members’ experiences, and responding accordingly?

Do arguments occur not only to bring attention to differences but to value-add to the
project? Does the team co-construct a synthesised body of knowledge (transdisciplinary
knowledge) for the collaboration? Or does the team simply place their siloed expertise
together (multidisciplinary knowledge)? Here lies the distinction between the current

social and communication perspectives used to examine design collaboration and team
learning perspective used to discuss effective collaborations. The former seeks to strengthen
communication between members occurs, and the latter seeks to ensure members receive
and respond accordingly to the communication.

The motivation of this paper arose from the need for additional explicit mechanisms that
will help foster effective design collaborations. Existing research focuses on increasing
collaboration efficiency by discovering and promoting different forms of communication.
However, this array of communication does not necessarily mean more effective
collaborations. Therefore, the objective of this paper is to compare the research on effective
collaborations in the design literature with research on team learning from organisational
science, then identify the gaps in the literature on design collaboration. The purpose is to
broaden the research focus on how to facilitate communication between team members to
how to ensure communication is received and acted upon accordingly.

This paper contributes by: (1) charting the current research on fostering design
collaborations using communication methods, (2) reporting the team learning behaviours
of effective collaborations from organisational science literature, (3) cross-referencing
both strands of research, and (4) identifying the gap in the design collaboration literature
that require further research. Based on these conclusions, the author recommends
designers working in teams to also focus on how they learn as a team, on top of how they
communicate in the team behaviours.

2. Background

One of the ways a team of architects deliver a design proposal to clients is to interpret the
clients’ brief, come up with an idea, turn it into a concept and materialise the concept into
a design. Apart from sketches and conversations, they also employ digital models, physical
prototypes and technical drawings to communicate amongst themselves. However, it is
very common, for architects to work with a range of experts outside their discipline during
this process. Such experts may include paying stakeholders, end users, engineers, builders,
construction managers, landscape architects and financial planners. Whether these experts
are considered part of or external to the team of architects, there is no denying that they
each bring their own disciplinary expertise to the project. The challenge architects face here
is communicating with these experts effectively to incorporate their knowledge into the
design project.

With digital technologies, architects can increase collaboration amongst themselves by
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using virtual design studios (Achten, 2002) to organise asynchronous communication

and information exchange effectively. Since the architects receive similar education and
professional training, they can use industry-specific software to improve information flow
between themselves (Svalestuen et al., 2017). To communicate with the experts outside
their discipline, they can use basic software such as Wikis (websites for users to edit and
contribute) for everyone to record ideas, design changes and decisions (Burry et al., 2005).

To further understand the role of communication in a multidisciplinary design team, three
guiding questions were used to frame the following literature review:

e What does a designer communicate with the team in a design collaboration?

e How does a designer communicate with the team in a design collaboration?

e Why do designers communicate what they communicate in a design
collaboration?

2.1 What does a designer communicate with the team in a design
collaboration?

In a simple team arrangement involving only designers, an individual designer contributes
to the team by describing ideas and designs to respond to the brief and the team’s ongoing
discussions. This arrangement is rare. Even in an all-designer team, each member has their
perspective and their way of responding to the brief.

When team members come from different disciplines, collaboration becomes even more
complicated and challenging. This complexity arises because each member gets to contribute
their disciplinary expertise to the team. They will also bring to the table different opinions,
even conflicting views, on the project. In such an arrangement, the designer takes on more
responsibilities. From someone who produces a design, the designer now must mediate

the different perspectives of the team to create a design. As such, what the designer
communicates with the team will depend on the role the designer performs in the team. As
the demand for multidisciplinary collaborations increases, the need to adopt different roles
are becoming more common for the designer (Inns, 2010).

The designer’s role may be of an inquirer (Johansson-Skoldberg et al., 2013), who asks
critical questions to extract insights from different team members. Designers may also be

of a problematiser, who re-present given problems as ill-defined problems (Cross, 2007).
This action emphasises the importance of unpacking the problem, invites richer discussions
of the problem and highlights the dangers of assuming a single perspective to solve the
problem. Designers may also be a facilitator that steers the exchange of ideas between

team members. Whether members discover ideas through team conversations (Johansson-
Skoldberg & Woodilla, 2014) or toolkits (Liedtka, & Ogilvie, 2011), design facilitators help the
team diverge in thinking to reveal more creative ideas (Minder & Heidemann Lassen, 2018).
Designers can also be coaches, who bring team members of diverse backgrounds together
and guide them through the process of exploring the problem and delivering solutions as a
group. The impact of designers as coaches were studied in both education settings (Ledsome
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& Dowlen, 2007; Powers & Summers, 2009) and professional settings (Reich et al., 2007;
Styger & Ellis, 2013).

In multidisciplinary teams, the designer often oscillates between these roles. It is also
unsurprising if a designer performs these roles simultaneously. These examples show a
glimpse of the value a designer brings to the team. More importantly, it reveals that there
are many ways to elicit the varying knowledge, perspectives and insights from the team
members.

2.2 How does a designer communicate with the team in a design collaboration?

How designers communicate with their team is another area of considerable research
interest. Over the last few decades, information communication technology has enabled
designers to communicate digitally. This advancement has made communication more
convenient for designers. They can initiate and continue conversations without the
presence of the receiver —asynchronous communication. However, this technology has
also introduced greater complexity on how designers communicate in collaborative design
projects by giving us more modes of communication.

Today, designers have a diversity of ways to communicate with their team. Designers still
have the traditional option of communicating verbally, through face-to-face discussions or
phone calls. For information that cannot be thoroughly captured through verbal methods,
designers use artefacts as a communication device. Artefacts may be two-dimensional
drawings, aimed at turning intangible ideas into concrete yet evolving ideas (Henderson,
1998). The artefacts may also be a series of scaled models used to represent the design
development process (Schmidt & Wagner, 2004) or even a simple and tangible mock-up, to
trigger a discussion of ideas amongst the team (Brandt, 2007).

With information communication technology, designers can, to an extent, replicate the
tradition methods digitally. For example, using video conferencing to meet with team
members instead of gathering in a room to discuss. In fact, designers have the option of
communicating synchronously (real-time, e.g. conference calls), asynchronously (delayed e.g.
wiki discussion threads) or a mix of both. To transmit information that cannot be captured
in words, designers can share analogue drawings online synchronously (Everitt et al., 2003).
They can also broadcast and share their artefacts online synchronously (Gumienny et al.,
2011) and even work together on a digital file simultaneously (Paavola & Miettinen, 2019).
While online communication can increase idea generation in collaborative designs (Rahman
et al., 2013) and indirectly increase the stimulation of creative ideas (Ocker, 2005), it still
cannot match the performance of teams that collaborated in person (Andres, 2002; De Pillis
& Furumo, 2006).

Again the designer oscillates between the different ways of communication with the team
members and will employ a combination of communication modes as required by different
situations or task. These modes attempt to elicit different forms of knowledge, perspective
and insights from the team.
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2.3 Why do designers communicate what they communicate in a design
collaboration?

Despite the various ways to extract and transfer information, the need to communicate
remains the same. In design, it is used mainly to negotiate ideas and manage conflicts (Cross
& Cross, 1995) to arrive at decisions and progress towards a design outcome (Bucciarelli,
1994; Henderson, 1998).

A key indicator of successful communication is the presence of a shared understanding,
which allows members to make important decisions that progresses the project together
(Valkenburg, 1998). It is also this shared understanding that avoids unnecessary re-
questioning of decisions that hamper progress (Valkenburg & Dorst, 1998). When teams
cannot achieve a shared understanding of the project, collaboration becomes challenging,
tricky (Cross, 2011; Maher et al., 1996) and may even become destructive to the project.

In practice, it is highly unlikely that all team members are present for every exchange of
ideas or to even understand ideas exactly as intended. This is because everyone frames
their understanding differently (Schon, 1983). However, sharedness in understanding can be
achieved through dialogue (Mgller & Tollestrup, 2013) so that team members learn how to
frame their ideas similar to one another (Stumpf & McDonnell, 2002). Since it’s impossible
to guarantee the singularity of an overlapping understanding, Smart et al. (2009) proposed
to define shared understanding as an ability to draw information from different members to
complete tasks that help achieve a common goal. This suggests that shared understanding
exists as a dynamic state (Bittner & Leimeister, 2013), which surfaces depending on how it
needs to be used in its context.

Whether it’s a state of shared understanding, or a sharedness in understanding, the goal

of a designer when communicating with the team is to extract, exchange and amalgamate
knowledge into a team body of knowledge, so as to then deliver a design outcome. In

fact, some researchers even argue that collaborative design is about communicating and
integrating knowledge from different members to attain shared understanding (Kleinsmann
et al., 2007) and that shared understanding is the foundation of collaborative design (Gomes
et al., 2016).

2.4 Author’s critique: Is communication behaviour the only way to achieve
shared understanding?

It is unarguable that there is extensive research on collaboration between designers

and evidence that effective communication leads to successful design collaborations.
However, does facilitating communication behaviours always achieve shared understanding
and ultimately a successful collaboration? Shared understanding may be an outcome

of successful communication, but effective communication does not guarantee shared
understanding. It can only increase the likelihood of achieving shared understanding.

Some researchers even say that communication is not the answer to effective collaboration
(Jowers et al., 2016). In other words, socialising processes, that is to say, how people
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communicate, may not be a suitable lens to examine design collaboration effectiveness. So,
are there other factors aside from communication behaviours that can be used to achieve
shared understanding and ultimately, effective collaborations?

If communication in a design collaboration environment is to elicit and integrate knowledge
into a team knowledge, shouldn’t the team’s ability to learn from and adapt to each other’s
knowledge also be a vital characteristic of shared understanding? Hence, an alternative
lens, which this paper proposes, is to examine design collaborations from a team learning
perspective. After all, one of the benefits of working in a team is access to a range of
expertise from every team member. To not learn from these available experts is not to take
advantage of the team’s strength.

3. Team Learning

This section explains why the author chose to examine team learning behaviours from
organisational science as alternative indicators of effective collaboration.

3.1 Design and learning

Every design process involves learning. What we have learnt from previous experience
influences the way we design and what we design (and are designing) influences what we
have learnt (Duffy, 1997). When we learn, we use past and current experiences to frame and
change how we perceive our situations. When we design, we create artefacts to change our
current and future conditions. Both these actions, learning and designing, share a similar
objective - to change our experience of situations. The act of designing is filled with learning
activities, which are visible and invisible (Lawson, 1997; Schon, 1983). Whether it is learning
from the current design task to understand what we are designing, or using the experience
to determine how we approach a design project, learning in design is inevitable.

The outcomes of design learning in the literature are described in terms of design cognition,
rationale and knowing (Cross, 2007, 2011; Lawson, 1997; Schon, 1983). In comparison, the
act of design learning has received less attention, both in design education (Eastman et al.,
2001) and in professional practice (Dall’Alba & Sandberg, 2006). In this context, the presence
of motivation differentiates design learning from design knowing. Design knowing is the
process of becoming aware of the design and its situation whereas design learning is the
process of intentionally trying to understand the design and its situation.

If shared understanding is necessary to create effective design collaborations, and that it
is achieved after teams elicit, transfer and amalgamate each other’s knowledge, design
learning is a necessary action in the route to creating shared understanding.

3.2 Why not individual learning

While individual learning affects how shared understanding is nurtured within the team,
the author does not elaborate on it because it does not capture the reciprocal interactions
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between team members. Yes, the practice of design in professional setting activates learning
in the individual (Schon, 1983), and that experiential learning is the foundation of creating
meaningful understanding (Dewey, 1986; Kolb, 1984). However, there are many other factors
within the individuals that influence how they perform in teams. Some factors include their
character (Birdi et al., 2016), their cognitive style (Peeters et al., 2008; Sonalkar et al., 2017),
how they interpret the task (Eisentraut, 1999), and even their adaptability to different
approaches to the task (Kirton, 2003). To consider individual learning as a factor of fostering
effective design collaboration will require the coupled examination of these additional
factors. Since these issues apply to every individual of the team, the severity of how each
member learns from and performs with each other through collaboration is compounded.

3.3 Cultural difference and its affordances

The author acknowledges that cultural differences between individuals influence team
performance. However, cultural differences do not affect team performance directly. The
presence of cultural differences increases the likelihood of interpersonal conflicts (Ayub &
Jehn, 2010) and influences how each member addresses these conflicts (Paletz et al., 2014).
As Stahl et al. (2010) pointed out, cultural differences can be a positive and negative asset
to the team. Their study showed that when conflicts triggered by cultural differences end
poorly, it can lead to further task conflicts and a decrease in social integration. When the
team managed their conflicts appropriately, their differences increased the team’s creativity.
For example, Gray and Boling (2018) highlighted that translators were introduced into a co-
creation workshop to mediate the conversations between Scandinavian and Chinese team
members. Therefore, the author does not elaborate on the impact of cultural differences on
team performance but examines the management of conflict as a team learning behaviour
(Constructive conflict) in the section below.

3.4 Organisational science

In organisation science, where team learning literature emerged from, research is focused on
how individual behaviours benefit or disadvantage the development of organisations. Early
authors include Argyris and Schon (1978), who described how employees in organisations
learn from their experience to either correct their mistakes (single-loop learning) or

change policies to prevent future mistakes from occurring (double-loop learning). Since
organisational learning aims to improve the performance of organisations, the discipline
observes and describes effective teamwork methods based on how individuals and teams
learning independently and interdependently.

In the organisational learning literature, research on team learning is focused on how

team behaviours impact the way a team achieves a common goal by through shared
understanding. The seminal work by Edmonson (1999) identified team learning as a
behavioural and cyclical process that involves gathering information, discussing information
and seeking feedback. Individuals gather information by asking their team members
questions. They discuss the information to identify errors in understanding and seek
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feedback to ascertain that information is accurate within the group.

Based on the previous section on design collaboration, team learning shares many
similarities to what, how and why a designer communicates in a collaboration. The key
difference is that team learning behaviours can indicate that teams are developing a
collective knowledge (Ellis et al., 2003) whereas communication behaviours can only suggest
that teams are using methods that help build collective knowledge.

4. Findings

There are four basic team learning behaviours from the team learning literature that

may help examine the effectiveness of design collaboration more accurately. These four
primary behaviours are 1) sharing, 2) co-construction, 3) constructive conflict and 4) error
management. The following explains these concepts and evaluates them against concepts
found in design collaboration literature.

4.1 Sharing and Co-construction

When individuals share meaning with the team, they share their understanding of the
project with other members. The distinction between sharing meaning and co-constructing
meaning is that the former involves aggregating meaning whereas the latter is amalgamating
meaning that converges into an idea. Without the construction of meaning by team
members, it is impossible for team learning to occur. That is because the individual needs
first to contribute their knowledge to the team so that the team can then receive and learn
(Van den Bossche et al., 2006). When individuals share meaning in the team, they are then
able to co-construct meaning with the team.

When individuals co-construct meaning with the team, they listen to, add on and build upon
each other’s ideas. As mentioned previously, the difference here is that members are not
merely ‘piling on’ but are ‘mixing in’ ideas to achieve a shared understanding of the project.
This process helps teams unlock collective meanings that could not have been achieved
purely through the construction of meaning (Van den Bossche et al., 2011). Some researchers
argue that this co-construction process is repetitive (i.e. iterative and not a linear process)
(Decuyper et al., 2010) to align team members’ cognitive behaviour with each other (London
et al., 2005). Ultimately, it is to achieve a shared knowledge amongst team members, which
could not exist without collaboration (Van den Bossche et al., 2006).

Co-construction, in the team learning literature, is the joint effort of the team to create

a shared body of knowledge by discussing with each other. Co-creation, from a design
perspective, is the collective effort of turning ideas into creations (Sanders & Stappers,
2008). However, it originated from a business perspective and referred to the act of creating
value together (Prahalad & Ramaswamy, 2004), especially with different stakeholders to
capture their expertise within the outcome. When these two perspectives are combined,
co-creation represents the creation of a design outcome through consultations with various
stakeholders. While co-construction and co-creation may share similar qualities, their
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objectives are different. The former focuses on creating a shared understanding with the
team, whereas the latter focuses on delivering an outcome.

4.2 Constructive conflict

When team members debate over meanings, ideas or processes, they enter a conflict. When
conflict is constructive, it reveals differences in opinions and can initiate greater elaboration
of ideas. Through this elaboration, hidden meanings associated with the proposed ideas
come to light (Van den Bossche et al., 2006). However, this conflict can be destructive to the
project as well. Instead of using the conflict as an opportunity to investigate ideas further,
these conflicts may end when an individual ignores the comment or rejects the opposing
party (De Dreu & Weingart, 2003).

Surprisingly, there has been little research that looks at the impacts of constructive conflicts
on creating a shared understanding in design collaborations. Only recently did design
researchers looked at the positive influences of conflicts on the design outcome. McDonnell
(2009, 2012) found that conflicts within conversations between team members help advance
the design, and Paletz et al. (2017) discovered that micro-conflicts reduced the uncertainty
of the design task. However, most of the existing research focused on the impacts of conflicts
on team cohesion. For example, how different cognitive background can lead to conflicts
(Kilker, 1999), how to resolve disputes in design collaborations (Lauche, 2007) and how to
avoid conflicts (Hsu, 2017).

In the team learning literature, conflict is recognised as a potential driving force that can
increase shared understanding. Here, the challenges are to differentiate constructive and
destructive conflicts and to encourage constructive conflict. However, the design literature
suggests that conflict is a negative influence on team cohesion and should be avoided.

4.3 Error management

How the team treats a reported error have direct consequences on how subsequent

errors are identified. With proper error management, mistakes can be fruitful learning
opportunities that initiate discussions (Frese & Keith, 2015) and even instigate problem-
solving activities (Edmondson & Lei, 2014). Despite the considerable learning potential that
comes with making a mistake (Tjosvold et al., 2004; Weinzimmer & Esken, 2017), research
also shows that organisations still gravitate towards blaming and punishing employees

when mistakes occur (Edmondson, 2004). Since admitting a mistake has almost become
synonymous with taking the blame for failure (Edmondson, 2011), this faulting practice tends
to obstruct individuals from sharing their mistakes. In more severe situations, the lack of
proper error management may even lead individuals to deny or blame the mistake on others
(van Dyck et al., 2005).

Despite the learning benefits an error management process brings to a collaboration, there
is no research on the benefits of making errors in design collaborations. In fact, existing
literature on error management in design shows errors as undesirable. For example, Love
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et al. (2014) report that fixing errors in the late stages of design can cost up to a third of the
valuation of the project. Lopez et al. (2010) attempted to classify errors to prevent them.
Love et al (2011) proposed a framework to use digital communication tools to identify and
reduce errors in the design process.

Like the perspective on conflict, team learning literature recognises the benefits and
disadvantages of making errors in a collaborative environment. In contrast, design literature
only recognises the negative implications making an error has on the project.

5. Discussions

From the review above, the significant difference between the two research disciplines

is in the purpose of communication. The design literature focuses on understanding and
improving communication methods to make collaboration more efficient. On the other
hand, the team learning literature focuses on encouraging learning behaviours associated
with the creation of a shared understanding. Even though learning behaviours (sharing, co-
construction, constructive conflict and error management) require communication with the
team, it also involves individual and team learning processes. This additional attribute makes
team learning distinct from the existing design research scope on communication methods.

These team learning concepts, though mostly still in its early stages within the design
context, already has some theoretical implications. These concepts, coupled with the
growing research on team learning in the organisational learning literature, prompt
researchers to step back and re-examine if communication methods between team
members should be the key identifier of effective collaborations. Instead of describing how
communication is executed in design collaborations, more attention could be paid on how
the content of communications changes as it passes through different team members.

5.1 Measuring our current state

This model of team learning behaviour has been tested in a variety of context such as
military teams (Veestraeten et al., 2014), teacher teams (Vangrieken et al., 2016), student
teams (Van den Bossche et al., 2006) and engineering teams (Cauwelier et al., 2019). Now,
empirical studies are needed to validate these concepts with design teams. The first step
would be to use Savelsbergh’s (2009) measurement instrument on team learning behaviours
to examine if team learning behaviours do foster effective design collaborations.

Savelsbergh’s measurement instrument is an empirically validated multidimensional
guestionnaire used to measure a team'’s reflection, feedback, and communication
behaviours. These dimensions were built from previous questionnaires that measured
co-construction (Van den Bossche et al., 2006), reflection (Schippers et al. 2003), error
management (van Dyck, 2000) and feedback behaviour (Edmondson, 1999; van Offenbeek
and Koopman 1996; Schippers et al. 2003). The objective of measuring these qualities is to
identify the relationship between team learning behaviours and team performance. The
questionnaire was tested with 19 customer service teams (approximately 180 individuals

1054



Behaviours in design collaborations: Insights from a team learning perspective

holding various positions) in a Dutch banking organisation and yielded a positive relationship
between team learning behaviours and team performance.

5.2 Implementing these conditions

These team learning behaviours offer a new way of examining design collaborations. The
validated instrument also allows researchers to empirically measure the impact of these
concepts. But the ultimate question is, how can designers put these concepts into practice
and benefit from it?

Teams can adopt specific processes to cultivate team learning behaviours. These facilitating
processes help teams transcend from simply a group of individuals to a team (Decuyper

et al., 2010). One of these facilitating processes is Team Activity (Kinny et al., 1994). This
involves team members of different expertise share the responsibility of producing the same
outcome. For example, an architect and landscape architect working to design a zoo where
the boundaries of building and landscape are blurred. A second process is Boundary Crossing
(Kasl et al., 1997). This involves team members actively seeking information outside their
team of expertise. In the same example, the architect asking advice from a zoologist, who

is not in the design team but still able to contribute to the design. A third process is Team
Reflexivity (West, 2000), which involves the team reflecting collectively on what was done
and needs to be done to achieve their shared goals. This is more than a just a discussion of
works to be done. In the same example, it is an opportunity for the architect to learn from
the working experience of the landscape architect. These three processes have been found
to cultivate team learning behaviours (Decuyper et al. 2010).

6. Conclusions

This paper has only introduced the four basic team learning behaviours into the design
discipline. Yet organisational learning discipline contains an array of literature on other types
of learning behaviours, methods to facilitate such behaviours effectively and research on
conditions to support such behaviours. Since these research focus on explaining what makes
collaboration effective, the concepts should also be tested with the design discipline to
further understand how communication and learning impacts design collaborations.
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Abstract: By examining remote collaboration as a design problem, this paper provides
a rationale for the Six Dimensions of Intercultural Teamwork, a new framework to help
teammates understand various differences such as how they build trust, exchange
information, and cope with creative abrasion. Collaborative work intensifies when
teammates are diverse in mindsets, cultural backgrounds, disciplines, and approaches
to problems and projects. Stumbling blocks can also grow when teammates work
remotely or are working with each other for the first time. Design processes can
help remote teams improve the way they work together by introducing systemic
thinking, promoting physical and iterative processes, and making the invisible visible.
The COVID-19 pandemic thrust design education and workplace activities into
new virtual spaces, amplifying some of the challenges associated with teamwork.
Videoconferencing tools and cloud-based software alone cannot build the necessary
interpersonal skills for effective communication and relationship-building, nor can they
address other challenges inherent in teamwork.

Keywords: diverse collaboration; intercultural learning; design process; wicked problems,
visual thinking

1. Introduction and study context

Design educators have begun to recognize the need to teach collaborative skills, as
evidenced by the recent publication of Intercultural Collaboration by Design: Drawing from
Differences, Distances, and Disciplines through Visual Thinking (Murdoch-Kitt & Emans, 2020)
and Collaboration in Design Education (Lane & Tegtmeyer, eds., 2020). These publications
suggest that working effectively with teammates—especially across national borders—is now
more critical than ever. Likewise, the design discipline has been moving increasingly toward
addressing intractable systemic challenges, or wicked problems, a term coined by Horst Rittel
in 1973 (Buchanan, 1992; Rittel & Webber, 1973). These complex problems are best tackled
by diverse teams—with constituents from various disciplinary and cultural backgrounds

This work is licensed under a
BY _No Creative Commons Attribution-NonCommercial 4.0 International License.
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working synergistically together (Emans & Murdoch-Kitt, 2017). Because collaborating
remotely is an added challenge, it is essential to confront the process and system of
collaboration and co-creation as a complex design problem in and of itself. Designers are
prepared to improve the problems inherent in remote collaboration because their working
processes enable them to understand a problem from many different angles (Frankel &
Racine, 2010). Thereby, designers can integrate “signs, things, actions, and thoughts”
(Buchanan, 1992, p. 12-15) from a variety of disciplines and cultural perspectives into new
online environments and virtual teamwork scenarios. The study responds to this challenge
by proposing a framework to address common issues for all types of teams, regardless of the
relative diversity of their membership.

1.1 Innovation and co-creation

Various forms of co-creative practice (Sanders, 2000; Stappers & Sanders, 2012) can
positively affect teamwork, bringing together contrasting viewpoints, methods for
understanding and solving problems, and domain knowledge (Leonard-Barton, 1995). This
combination, when managed well within a diverse collaborative team, can lead to more
interesting and innovative design outcomes than any individual in the group would have
developed working alone (Hill et al., 2014). Approaching problems from new perspectives
can lead to innovative outcomes that create value for organizations and society as a whole
(Patton & Downs, 2003; Rosen, 2009).

According to the Observatory of Public Sector Innovation (OPSI), “Innovation involves
introducing entirely new approaches or the application of existing approaches to new
contexts” (Roberts & Tonurist, 2018). In order to arrive at new ideas, innovation is often
brought about by teams that are diverse in their thinking and approaches to problem-
solving—and who give time and space to learn from each other’s differences (Leonard-
Barton, 1995). Though diversity does not guarantee critical thinking or superior outcomes,
studies such as these show that when constituents of collaborative teams are diverse across
many different characteristics, they often do better work (Rock & Grant, 2016).

At the same time, assembling a team and then working together—not just in a perfunctory
way—but deeply and innovatively, can be an enormous challenge. For instance, a study

of 200 Canadian-based firms conducted by De Clercqg, Thongpapanl, Dimov revealed that
successful product innovation requires managers to establish fair and mutual respect
amongst intra-organizational interactions (2013). To achieve high levels of product
innovation, moreover, managers themselves must “go out of their way to integrate their
viewpoints with others’, rather than to avoid them, when conflict situations arise” (De Clercq,
Thongpapanl, Dimov, 2013, p. 67). While issues of equity, fairness, and respect are critical to
teamwork, building these skills takes time and experience, particularly when team members
hail from different cultural or social backgrounds (Hill et al, 2014; Meyer, 2014). Teammates’
differences could include work or educational backgrounds, country or language of origin,
approaches to problem-solving, and any number of demographic differences (age, race,
gender identity, and so on).
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Improving the teamwork experience for diverse collaborators in both education and practice
is an intricate design challenge. By employing lateral thinking (de Bono, 2010), designers
can connect disciplines and integrate ideas from them together into something new. The
ways in which designers focus on making and visual thinking is also a differentiator. As Nigel
Cross writes, “design offers opportunities for development of a wide range of abilities in
nonverbal thought and communication” (Cross, 1982, p. 226). With this in mind, visual
thinking (embodied in activities such as sketching, collaging, creating diagrams, and so on)
can provide an opportunity to improve upon and clarify typical approaches to collaboration
by offering alternatives to typical communication styles and exchanges. Therefore, visual
thinking can be particularly useful in intercultural collaborations wherein linguistic and
cultural differences often create barriers to mutual understanding and teamwork.

To better equip diverse teams to take on multifaceted problems together, the study
introduces the Six Dimensions of Intercultural Teamwork, a framework developed from
design thinking and research methodologies. While this research was developed specifically
from studying newly formed, remote intercultural design teams in a learning context, the
framework developed from its findings is transferable to a range of remote learning and
working scenarios that involve some kind of teamwork.

1.2 Collaboration in remote learning environments

Keeping in mind the benefits and challenges of innovation and teamwork, this paper
focuses primarily on the need to effectively incorporate collaboration in remote learning
environments. The authors discuss the challenges of diverse and remote collaboration and
how these parallel patterns for active learning (Anderson & Krathwohl, 2001; Bloom, 1956)
and the design process (Design Council, 2015a, 2015b). The study brings together literature
on intercultural learning (Mansilla & Jackson, 2013), intercultural communication (Martin,
Nakayama, & Flores, 2002) and collaboration (Hill et al., 2014; Rosen, 2009; Patton & Downs,
2003; Kirkman, 2002) to understand key characteristics of successful diverse design teams.

The result of this research is a framework called the Six Dimensions of Intercultural
Teamwork, an organizing structure which acknowledges the flexibility and adaptability
within each person. Each dimension encompasses a range of contrasting characteristics to
help teammates understand their differences in working styles, unpack stereotypes and
biases, learn to trust each other, explore topics of mutual interest together, and work more
productively on design challenges together (Table 1). The framework is introduced in this
paper as a way to inspire other design faculty and practitioners to facilitate and engage with
these concepts as part of evolving remote collaborative practice and diverse teamwork.
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Table 1 The Six Dimensions of Intercultural Teamwork, described in relationship to the design
process and the revised Bloom’s Taxonomy of Educational Objectives.

Dimension Description

Discover Work Styles To what extent is your working style:

¢ Independent?
¢ Interdependent?

This dimension runs parallel to the stages of discovery (Design) and
remembering (Bloom’s) in that it asks teammates to learn about their
working preferences and to recall their self-discovery as they learn about
their teammates. Activities in this dimension are designed to help build
an individual’s self-awareness and use that as a basis for conversation
about productivity and guidelines for team operations.

Understanding Core To what extent do you value:

Beliefs L
¢ |ndividualism?

* Collectivism?

This dimension relates to empathizing (Design) and comprehending
(Bloom’s). When individuals comprehend their own biases and values,
it sets the stage for empathy and the ability to understand their
teammates’ beliefs, even if different from their own. Activities in the
second dimension aim to help individuals become aware of implicit
biases, stereotypes, and values, and how these might play a role in their
work. From a basis of self-reflection and analysis, individuals prepare
sensitive questions to begin engaging with remote teammates.

Establishing Trust To what extent do you rely upon:

e Substantiated trust?
e Relational Trust?

This dimension entails teammates acknowledging, accepting, and
learning to work with each other’s strengths and weaknesses, and
prepares teams to begin projects together, which they do by defining

a problem (Design) to explore. This relates to applying knowledge
(Bloom’s) in that teammates are able to build trust by applying what they
know about themselves and each other. Activities in the third dimension
are focused around exchanging personal narratives and co-creating new
narratives as low-stakes productive activities between new teammates.
In the process of learning about each other and initiating some small
collaborations, teammates begin to build trust while also learning about
how technology affects communication and identity.
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Assessing Information

To what extent do you look for information from:

e Objective sources?
e Subjective sources?

This dimension prepares teams for ideation (Design), which involves
creating many different ideas, opportunities, or other responses to the
defined problem. Understanding how to analyze (Bloom’s) information,
objects, or ideas is essential to both. Activities in this dimension help
teammates explore topics using subjective and objective means of
researching, gathering, and portraying data, with the goal of reaching a
topic that teammates are excited to explore together. This is the phase in
which teammates often identify a wicked problem to pursue together.

Decoding
communication styles

To what extent is your communication:

e Direct?

e [ndirect?

This dimension is essential for critique (Design), which encourages
constructive feedback, and evaluation (Bloom’s) of self, teammates,
and outcomes. Activities in the fifth dimension guide teams in giving
and receiving information in ways that all teammates can receive

and understand, based on an understanding of indirect and direct
communication styles and a format for delivering constructive feedback.

Designing shared goals

To what extent do you set goals that are:

e Attainable?

e Challenging?

This dimension naturally leads to teams being able to prototype (Design),
which brings ideas to life and enables them to create (Bloom’s) new ideas
by combining different prototypes together. This process synthesizes
what teams have learned and also produces new knowledge. Activities in
this dimension help teammates develop attainable as well as challenging
goals, break longer projects into manageable phases, assign roles
matched to skills and learning interests, and engage in creative work
together. This dimension guides teams in how to begin addressing the
wicked problem they would like to explore.
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1.3 Diverse teams: Challenges and benefits in remote collaborations

In setting the stage for the complexities of working in teams, it is important to note the
distinction between the terms collaboration, cooperation, and other different ways people
can work together. “Collaboration is the process of two or more people, i.e. collaborators,
working together to co-create something through joint decision-making, in which everyone
takes part in the process and responsibility for the outcomes” (Murdoch-Kitt & Emans,
2020). Remote collaboration engages teams or small groups of people in working together
using online or virtual tools. More specifically, remote learning in higher education involves
undergraduate and graduate students in using online or virtual tools for educational
purposes. Remote learning does not necessarily include collaboration, however, and
collaboration can occur in other online contexts outside of remote learning scenarios. While
collaboration strives to be more equitable, cooperative learning and working generally
involves structured and hierarchical roles and an emphasis on completing a provided learning
activity versus cultivating a project and outcome together.

In the context of this research, participants engage in both remote collaboration and remote
learning to improve students’ readiness for professional practice. This is because today’s
professional workplaces require students to hone interpersonal skills and experience

prior to entering the workforce. In higher education, this process involves learning

about collaboration in order to address the gap that exists between classrooms and the
workplace; evolving students’ mindsets in order to effectively work with collaborators’
different perspectives; and doing team-based activities online in order to practice and refine
collaborative skills and develop innovative team projects.

1.4 Learning: The need to prepare for workplace collaboration

Even in courses or workplaces that are not typically collaborative, encouraging peer-to-peer
learning and support is critical to forging interpersonal communication skills across a range
of platforms. Cultivating interpersonal connections in these spaces helps participants feel
less disconnected and solitary in their experience, particularly in the context of emergency
remote teaching. However, one issue affecting the efficacy of collaboration is the measurable
gap between the amount of collaboration preparation students gain during higher education
and the importance employers place on being able to work well with teammates and people
who think differently.

A survey conducted by Hart Research Associates for the Association of American Colleges
and Universities (2015) underscores the need to explicitly teach collaboration skills in higher
education. As many as 83% of the employers surveyed consider the ability to work in teams
as one of the most important skills for new graduates (and that only 37% of new graduates
are adequately prepared in this area). Furthermore, 96% of employer respondents believe
that “all college students should have experiences that teach them how to solve problems
with people whose views are different from their own” (Hart Research Associates, 2015).
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The unpreparedness of students to work in teams is not unique to American culture. In a
study conducted at a university in Vietnam, the lack of collaborative skills was considered the
largest obstacle for collaborative learning. All students and almost all professors agreed that
students did not demonstrate effective collaboration skills (Le, Janssen & Wubbels, 2017).

As professional settings are highly collaborative, a lack of collaboration skills can become
a challenge later in designers’ careers. In a survey of 1,087 design professionals conducted
by Magoulas & King (2017), 97% of respondents reported working with professionals in
different roles, such as programmers, product managers, and sales people. The Enterprise
UX Industry Report (2017-2018) conducted by UXPin (2017) also reveals that collaboration
between professional design teams is also a significant challenge. Given the need for
collaboration that designers encounter and the lack of collaboration skills development in
design education, problems inevitably arise.

There are obstacles to collaboration other than building the requisite interpersonal skills and
experience prior to entering the workforce. Teams that work together in-person, remotely
(purely digital), or in hybrid form (both in-person and remotely) have different needs,
dynamics, benefits, and challenges. For example, Kirkman et al. (2002), conducted a study
with members and leaders of mostly virtual teams within a travel organization. Building
trust within virtual teams and clarifying and sustaining team processes, such as goals and
operating norms were two of the primary challenges. Other major obstacles were the ability
to create an inclusive virtual environment, considering individual needs and preferences;
finding team members that balance each other’s technical and interpersonal skills; and
developing approaches for feedback, assessment, and support of team members. The
authors’ own study, which revealed the same types of issues among long-distance teams

of design students from different cultural backgrounds, seeks to address these challenges
through the implementation of the Six Dimensions of Intercultural Teamwork (Table 1).

1.5 Evolving: Creative abrasion necessitates adaptation

In collaborative scenarios, creative abrasion is a sort of pressure that necessitates evolution
in individuals’” mindsets and ideas. It is the struggle or discomfort that comes from people
challenging each other’s contrasting ideas en route to reaching the team’s shared goal. The
term is attributed to Gerald Hirshberg, who was director of Nissan Design International

at the time (Leonard-Barton, 1995). Creative abrasion is not about consensus—it is about
creating the space for drastically different ways of thinking to encounter and interact with
each other in a synergistic way (Leonard-Barton, 1995; Hill et al., 2014). Ultimately, it is about
shifting from working individually as the sole creator and “evolving” to embrace the different
perspectives in the group to cultivate mutual understanding.

While individuals—and entire organizations—often cling to similarity and familiarity
(Nemeth, 2018), business success is increasingly attributed to individuals’ adaptability to
different cultural settings, contexts, and viewpoints, and in demonstrating respect for other
people (British Council, Booz Allen Hamilton, & Ipsos, 2013; Daniel, Xie, & Kedia 2014; Rock
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& Grant, 2016). Research suggests that experiencing creative abrasion, although not always
pleasant, is an essential ingredient for teams who wish to do innovative work (Hill et al.,
2014). Diverse teams boost their collective cognitive performance as a result of learning
from members’ unique perspectives and challenging one another to think differently (Rock &
Grant, 2016).

Novel ideas and outcomes are the result of seeing problems from new angles or having

a teammate challenge one’s sense of status quo. Teammates from different cultural
backgrounds are likely to consider very different types of solutions or approaches to the issue
at hand. Differences in ideas, opinions, working styles, and perception of the problem itself
can lead to challenging communications and struggles. At times, these varied perspectives
can sometimes cause communications to shut down completely, as teammates struggle

to voice contrasting opinions or conflicting ideas. Often, teammates want to prioritize
preserving the interpersonal relationships within the team over finding a creative solution to
the problem at hand.

Ultimately, creative abrasion in a diverse collaboration provides a valuable and rare
opportunity to learn how to think very differently about something, that is, evolve. Working
through all of this complexity means that teammates may need to work harder than they
would work alone, but investing the time results in better outcomes. In addition, teammates
must preserve open lines of communication. Harnessing the potential of creative abrasion
relies on teammates’ expanding their empathic horizons.

1.6 Doing: Collaboration vs cooperation

Both collaboration and its close relative, cooperation, require skills such as analysing,
evaluating, and creating, which, according to the cognitive domains of learning, are
examples of “higher-order” thinking and learning (Anderson & Krathwohl, 2001). Matthews
et al. (1995) further discuss the dissimilarities and commonalities between cooperative

and collaborative modes of learning. Both approaches promote more active learning and
working, and involve practicing social and team skills. Both can be accomplished in various
settings: online, in person, or a mix of the two.

Collaboration—particularly involving constituents from diverse backgrounds—is required
with greater frequency in academia and professional design practice. Therefore, there is an
increasing need to address the actual experience and process of collaboration. Collaboration
is itself a complex and systemic design problem. Its complexities are magnified and may
even feel insurmountable when teammates have different backgrounds and work together
remotely. This can result in high levels of frustration, even when people receive some
training or preparation before meeting their teammates (Baker & Clark, 2010). Designers
must embrace the opportunity to create new approaches to improve the experience and
efficacy of diverse collaborations.

Approaching collaboration as a set of interconnected learning experiences that build upon
each other stands in marked contrast to teamwork approaches in which individuals work
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independently and later combine work, which does not equate to a “real team” or a real
collaboration in terms of the team’s performance and outcomes. Even worse, a “pseudo-
team” can have a poorer performance than simply combining together individual work
(Katzenback & Smith, 2015). Moving beyond a cooperative perspective empowers each team
member to feel like an equal contributor to the process and outcomes of a shared project. In
point of fact, simply because people work together does not necessarily mean that they are
a “real team,” as Katzenback and Smith (2015) point out: “A real team has a small number of
people with a common and meaningful purpose, specific goals related to that purpose, have
complementary skills, an approach with a set of rules, and mutual accountability.”

The “think-pair-share” strategy is a ubiquitous cooperative learning strategy used at all
educational levels (A. Goldman, personal communication, July 21, 2019; Kaddoura, 2013; Big
Heart Media, 2010; Cortright, Collins, & DiCarlo, 2005). Individuals are asked to first think
about something on their own, then are assigned to pair up with someone. Students are
usually provided with instructions at this stage in terms of how to discuss their individual
thoughts and summarize them, how to apply their individual thinking to an assignment or
activity, and so on. Finally, the pair shares what they accomplished together with the group.
The think-pair-share strategy also has parallels in professional practice. Because this is such
a common pedagogical approach, cooperative learning is often mistaken by students as a
form of collaboration. However, it is important to distinguish that collaborative learning
more closely resembles the collaborative scenarios students will encounter in the workplace.
Collaboration is less formally structured by a party outside of the collaborative team (such

as an instructor or team lead). Instructors or team leads assume that individuals already
possess the necessary interpersonal capabilities to work together successfully and place the
responsibility on the group to determine their own course of action and outcomes. As this
responsibility belongs to the group, teams cannot rely on software and must reach beyond
such tools to work effectively together.

2. Methods of Inquiry

Since the study began in 2012, the Six Dimensions of Intercultural Teamwork have been
developed and refined using a grounded theory analysis of observational and survey data.
Over 230 participants in long-distance intercultural collaborations between North America
and the Gulf Arab region have contributed to this study to date. As a strategy to bring
together the concepts of collaborative learning and professional practice, this multi-phase
study began by analysing survey data collected from 20 academic and professional designers
working in visual communication design. The study also integrates secondary literature
regarding the benefits and challenges of collaboration in pedagogy and professional
practice. Finally, the study involved testing, iterating, and observing activities based on the
Six Dimensions of Intercultural Teamwork with cohorts of design students based in North
America and the Middle East who worked collaboratively online.
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2.1 A grounded theory approach

The data from this ongoing study is analysed through a grounded theory approach in order
to understand the efficacy of visual thinking activities in the relationships, working processes,
and outcomes of intercultural design collaborations in higher education. Charmaz states that
researchers can use this approach to gain a “conceptual handle on the studied experience”
through comparatively analysing quantitative and qualitative data; analysing the findings
from a theoretical standpoint; applying inductive logic; and utilizing informed practice
(Charmaz, 2014, Sarker, Lau, & Sahay, 2000). In this study, the authors derived insights by
comparing their analysis of the collaborative cohorts over time (Glaser, 1978; 2010), enabling
the analysis of study participant experiences and the development of a new theory, offered
in the following section.

2.2 Initial survey

The study began with interviews and survey data collected from a purposive sample of 20
communication design faculty and professionals living in the United States. The authors
took care to select participants to achieve a high level of demographic variation (such as
age, gender, geographic location, education level) within the small sample of respondents
and ensure the respondents’ background knowledge of the research topics. Participants
were selected from a variety of different design workplaces and higher education contexts,
ranging from individual freelancers to large design studios and small private art schools

to large public universities. Three themes emerged from the survey data, including: 1) the
importance of collaboration skills; 2) the intersection of design and sustainability; and 3)
ability to work with people from different backgrounds.

The first theme relates to the ways in which respondents articulated a need for
contemporary designers to function well in collaborative settings utilizing skills like
conversing, active listening, exchanging constructive feedback, empathizing, and asking
questions. The second theme pertains to the need for designers to comprehend complex
problems in order to help others better understand them. The third and final theme
discovered in the collected survey data suggest a need to incorporate global perspectives
into design practice, especially as it relates to wicked problems.

2.3 Critique of secondary literature

Cultural anthropology, organisational studies, and theorists from other disciplines offer
some frameworks for understanding cultural similarities and differences, such as Edward T.
Hall’s (1989) high-context and low-context cultural continuum. Others are organized around
communication patterns according to differences in nationality (Trompenaars & Hampden-
Turner, 2011) or cultural values (Hofstede, 2011). In the context of research dedicated to
online communities, these frameworks are commonly referenced to explicate how different
cultures express information and “exhibit different behaviors online” (Gallagher & Savage,
2013, p. 1030). But while Hofstede’s model of national culture is widely referenced in
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organizational studies, it is also criticized as “profoundly problematic” (McSweeney, 2002,

p. 13). Signorini, Wiesemes and Murphy pinpoint these problematic aspects as inconsistent,
oversimplified, and static. Perhaps most critical in an educational setting is the notion

that Hofstede’s model lacks “empirical evidence” and, therefore, the authors encourage
educators to embrace a more holistic view of culture that is both dynamic and flexible (2009,
p. 253).

Building on these criticisms, this study similarly found that, using these models as a basis
for participant self-assessment and subsequent team analysis in earlier phases of this study
creates a false sense of cultural absolutes. Based on participants’ self-assessments, many
participants positioned themselves along the continuum in locations very different from
those prescribed to their culture in the literature. In their written reflections following the
activity, many of these participants reported a sense of frustration, injustice, or inadequacy
of anthropological or cognitive frameworks for the purposes of the group analysis. Some
reported that they felt these existing frameworks reinforced stereotypes, and that they felt
a need to express themselves as a blend of various characteristics instead of absolute terms.
Furthermore, in the context of collaboration, these frameworks did not offer insight into
specific preferences or habits that are especially relevant to the success of diverse teams.

2.4 Observations of collaborative online intercultural learning

Based on respondent feedback from the initial survey of professional designers and design
educators, the authors initiated an ongoing study of long-distance intercultural collaborations
between their respective design classrooms. To date, the study has involved 14 cohorts of
design students, located in the United States and the Middle East. Each group is tasked with
addressing a particular wicked problem, usually related to environmental sustainability or
social justice issues. The students work together remotely in small intercultural teams. These
classroom collaborations provided the foundation for developing visual activities to facilitate
different aspects of the teams’ working process and interpersonal experience.

Drawing from these ongoing observations and analysis of data collected from study
participants, the findings reveal that the Six Dimensions of Intercultural Teamwork is an
effective strategy for working across international borders and remote environments.

This theory emerged from the patterns observed in the needs and behaviours of the
collaborators, which also serves as a framework for organizing and understanding the visual
activities as a progressive sequence.

The Six Dimensions align with the processes for learning, evolving, and doing. It does this by
introducing the integrated ideas of learning in relation to an interrogation of the concepts
of collaboration vs cooperation; doing as a pedagogical strategy that employs the cognitive
learning domains from Bloom’s Revised Taxonomy; and evolving education and professional
practice to respond to students’ lack of preparation for workplace collaboration (Figure 1).
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Understand core beliefs Establish trust

|EVOLVING -~ LEARNINGI

6 DIMENSIONS OF
Discover work styles Assess information

INTERCULTURAL
TEAMWORK

Design shared goals m Decode communication styles

Figure 1 Convergent frameworks: The Six Dimensions of Intercultural Teamwork combine ideas
from learning theory with the design process to support teams of diverse collaborators in
learning, doing, and evolving together.

2.5 Methods in practise

In response to comparative observations of these student cohorts over time, the authors
developed a series of more than thirty visual activities to address some of the typical
problems inherent in diverse collaborations. These have been tried, tested, and refined

by the authors in the context of remote intercultural design collaborations as well as

other collaborative contexts to promote evolving, learning, and doing. These activities

are categorized based on the Six Dimensions which include 1) discovering work styles, 2)
understanding core beliefs, 3) establishing trust, 4) assessing information, 5) decoding
communication styles, and 6) designing shared goals (Murdoch-Kitt & Emans, 2020). The
activities are grouped based on each Dimension to help teammates further understand and
build relevant skills. The visual activities take into consideration how to apply active learning
and multisensory exploration to both the processes of cultural learning and engaging in
teamwork.

One example of this strategy is a visual thinking activity called the Teamthink Constellation.
This is a self-assessment tool that puts the Six Dimensions of Intercultural Teamwork to

use by helping teammates see and compare their different working and communication
preferences. This method is known as a Teamthink Constellation because it results in a
series of six scattergrams that often resemble constellations. During the activity, teammates
individually assess themselves, and then all responses are combined together into six
different scattergrams, which correspond to each dimension. The aim of this approach is to
introduce participants to the six overarching dimensions which define the Six Dimensions
and how their preferences differ with their teammates.
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To develop the Teamthink Constellation, several cohorts within this study have used different
versions of the self-assessment tool over time to create various types of visualizations from
their results. Because the authors have first-hand experience in applying Hall’s high- and
low-context model as a team assessment mechanism, the model evolved to embrace a
more holistic view of culture. Observing the gaps, shortcomings, and limitations of the
aforementioned cultural models lead to the creation of the Six Dimensions framework
(Murdoch-Kitt & Emans, 2015). The final Teamthink Constellation pulls from and integrates
the most successful elements of this and other earlier iterations of team assessment
activities.

Teamthink Constellations are usually created with physical materials, although some
participants re-create their scattergrams digitally or document them in digital formats to
share with long-distance teammates. For example, oftentimes, an individual will use all of
their team’s self-assessment results to create team scattergrams using sticky notes on a
whiteboard (Figure 2), then photograph and share the results with remote teammates. For
example, the dimension “Understanding Core Beliefs” asks participants to plot themselves
using two axes based on the degree to which they related to the following statements:

e | feel that | have the ability to influence or change things that affect me. My
personal values, principles, and their roots contribute to a sense of self-efficacy or
ownership. | feel a responsibility to myself above others.

e | feel that my actions can directly contribute to or detract from team harmony. My
personal values, principles, and their roots contribute to how | see my role in the
community. | feel a responsibility to my community above myself.

The results of the class self-assessment activity using the Six Dimensions (shown
photographically in Figure 2) can be translated into digital form (as in Figure 4) so that

the individuals, teams, and the larger group can continue to reflect on their similarities,
differences, and how to overcome gaps that might cause challenges in work behaviours or
communication patterns.
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L

Figure 2 The Teamthink Constellation is one visual activity that utilizes the results of the Six
Dimensions self-assessment, enabling teammates to see each other’s characteristics and
preferences in relationship to each other. Here, a class that comprises six teams engaged
in this visual activity in order to better understand themselves, their small teams, and
their large group in relationship to each other. Each team is represented by different
colors of sticky notes. This image shows the outcomes of the six scattergrams, one for
each of the Six Dimensions.

3. Results: A new actionable framework

The results of this study indicate that the Six Dimensions of Intercultural Teamwork enable
teams to visualize important differences in their working and communication preferences.
Feedback gathered from teams who engaged in this process reported higher satisfaction

in the collaborative experiences and outcomes than those who did not utilize the activities
associated with the Six Dimensions. In particular, this was due to the fact that the
visualizations prompted the teams to engage in conversations about how to leverage their
differences early in their process, rather than seeing them as areas of division. This reframing
of differences as a way to support positive and productive collaborations is a pivotal finding
of the study.

In developing, utilizing, and studying participant self-assessments over time, alongside
other visual thinking activities and their outcomes, a larger pattern emerged. Prior to the
integration of the Six Dimensions into team-based activities, participants consistently
experienced similar hurdles at similar points in their collaborations. Some examples include
coordinating schedules and time differences; thinking about how their own biases and
stereotypes affect how they might approach their partner and the collaboration; trying to
connect with each other on a personal level; understanding each other’s differing viewpoints;
offering feedback; and attempting to tackle projects together. The introduction of the Six
Dimensions of Intercultural Teamwork helped address these barriers to collaboration by
enabling participants to engage with six critical areas for teammates to understand about
themselves— and each other.
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DIMENSION 2: UNDERSTAND CORE BELIEFS

ACTIVITY

Using the two axes at left, plot yourself according
to the degree to which you value the following:

INDIVIDUALISM: | feel that | have the
3 4 ability to influence or change things tha
me. My personal values, principles, and their roots
contribute to a sense of self-efficacy or ownership
| feel a responsibility to myself above others.

UE INDIVIDUALISM?

YOU VAL

= 1D B
o COLLECTIVISM: | feel that my actions can
= directly contribute to or detract from team harmony.
e My personal values, principles, and their roots
& -+ contribute to how | see my role in the community.
= | feel a responsibility to my community above myself
= 1 1 | | I
T T T T 1
0 I 2 5 4 5

TO WHAT EXTENT DO YOU vaLUE COLLECTIVISM?

Figure 3 Understand Core Beliefs: Activity. This is a blank scattergram with descriptions for each of
the axes. Respondents can choose to what extent they are individual or collective in their
work or daily actions. Being able to select from each of the two options acknowledges
the blend of characteristics embodied in most people, instead of forcing them to choose
one characteristic over another, which may reinforce stereotyping and cultural biases
among teammates. This is just one example from the full activity, which invites teams to
create these scattergrams for each of the Six Dimensions.

Incidentally, many teammates who engaged in these hands-on activities (away from the
screen) and later shared results with their remote teammates reported a stronger sense of
engagement and connection to their team. In courses that include many different teams,
visualizing the scattergrams can be done as a large group activity. The approach provided
the best of both worlds: hands-on interaction with the Six Dimensions data, and a common
point of reference that the team could easily return to when working through challenges.
By working with all of these different areas, teams became much more well-equipped

to manage some of the challenges highlighted earlier in this paper, such as explaining

how teammates express information or different behaviours online. This self- and team-
assessment method also enabled participants to get a sense of the whole group in addition
to their smaller (in-person or remote) teams within the larger group. Physical displays of the
scattergrams can also be digitized and saved in the cloud for quick reference throughout the
collaboration.
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DIMENSION 2: UNDERSTAND CORE BELIEFS

OUTCOMES

Selected participant feedback:

. "By establishing each team members’ position
on each dimension, assessing the team situation
allows for members to better nurture a foundation
of positive interaction and effective collaboration.”

es and |] were scattered across each

. “[My teammat
y h: ls to offer that | value [...].

vork with people that are

INDIVIDUALISM
w

also getting to know
e differently in a certain group dynamic”

“Of course, | knew there would be some variety but
| definitely expected a lot more similarities because
of my peers' relation through being creative types’

COLLECTIVISM

Figure 4 Understand Core Beliefs: Outcomes. In this example scattergram, Understand Core
Beliefs, each team used a different colour sticky note to plot themselves and each other
relative to the two axes. The design of the scattergrams enables each team to discover
and discuss teammates’ characteristics. One team is highlighted here (pink squares) to
illustrate the wide range of results that can manifest between individuals. Quotes at left
illustrate the value participants saw in this activity.

In addition to serving as a self-assessment for individuals and their diverse teams, the Six
Dimensions of Intercultural Teamwork catalyse critical conversations among teammates
while providing an organizational framework for their working process. In the context of a
collaborative team, visualizing individual inclinations and work habits enable teammates to
proactively discuss differences as assets and to anticipate ways to productively utilise or work
through them together.

4. Analysis & Discussion

This section discusses and analyses both theoretical and applied outcomes in terms of the
significance of the Six Dimensions of Intercultural Teamwork. In comparing the outcomes of
cohorts who applied some aspects of the Six Dimensions framework before embarking on
project work to cohorts who did not utilise the Six Dimensions, those who engaged with the
framework self-reported better outcomes in terms of team cohesion and satisfaction, and
were more likely to deliver finished products on time. The majority of participants who utilise
some or all aspects of the Six Dimensions describe their team’s final product as including
multiple perspectives and / or moving beyond any idea they would have had if working
alone.
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The Six Dimensions of Intercultural Teamwork work in parallel to the design process, which
describes a methodology for evolving an idea. This correspondence is significant because
effective learning about teammates is essential to supporting intercultural collaboration,

and effective learning about a topic is necessary for the design process to have an effective
outcome. The design process itself is action-oriented, with progressive phases that overlap.
The Six Dimensions also encompass a progressive evolution that addresses the problem of
building interpersonal connections between teammates alongside the issue of helping teams
figure out how to approach a project together.

The conversations prompted by the Six Dimensions scattergrams are a hallmark of their
efficacy. Perhaps one reason teams can more easily discuss their scattergrams is because
assessing oneself along the Six Dimensions of Intercultural Teamwork is not about defining
individuals in absolute terms. The framework is flexible in order to accommodate the
nuances and apparent contradictions inherent to human nature. For example, an individual
may simultaneously embody feelings of independence and interdependence, may practice
both indirect and direct communication depending on the situation, or could place

equal significance on objective and subjective information. An important component of
understanding these dichotomies, however, are an individual’s preferences for working in
group settings.

5. Conclusion

As higher education continues to respond to COVID-19 by transitioning to remote working
and learning environments, communication and collaboration in remote teams have
become essential parts of the classroom experience for many. As such, the Six Dimensions of
Intercultural Teamwork are transferable. Diverse teams and collaboration opportunities exist
beyond design, creative disciplines, and the classroom. The authors therefore hypothesize
that this framework will have wider applications across many disciplines and contexts.
Designing optimal collaborative experiences is particularly pressing in this moment when the
need to create resilient plans for continuity of education at all levels is paramount.

International and diverse teams are essential as designers and non-designers unite across
disciplines to improve wicked problems (Emans & Murdoch-Kitt, 2018; 2017). Moreover, the
findings presented in this paper suggest an approach to innovation that integrates remote
and collaborative methods into the process of teamwork to enable designers to see a
problem holistically and understand the interconnectedness of communities, organizations,
and other stakeholders. Empowering diverse teams to work better together not only

helps them to come up with better ideas or pursue difficult problems, it also addresses a
widespread need to instil cultural appreciation and respect while expanding the range of
voices who contribute to global discourse and social progress (Resnick, 2016).
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Abstract: Design and science collaborations are becoming increasingly common. Yet
we have little understanding of how both designers and scientists identify what makes
a good collaborative project brief, a phase we call treasure hunting. We conducted
two studies with 18 designers and 10 scientists to better understand this mechanism:
how do designers generate ideas from laboratories and how scientists perceive these
ideas? We found that designers’ strategies rely on identifying the uniqueness of the
laboratory’s research and their long-term vision. We also identified four strategies
to ideate from the laboratories’ research: finding new application domains, bringing
the research to the hands of the end-user, styling and finding new research directions.
In the second study, we presented the resulting ideas back to professors and results
suggest that initial designers’ ideas —sacrificial ideas— can be a powerful tool to
support scientists reframing process.
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1. Introduction

Natural science and design collaborations are becoming increasingly common, from
collaboratively developing a proof of concept for an oxygen-mask (Driver, Peralta, &
Moultrie, 2011), to exploring the future of synthetic biology using a speculative design
approach (Ginsberg, Calvert, Schyfter, Elfick, & Endy, 2014; Catts & Zurr, 2014; Sawa, 2016)
or investigating novel ways to explain complex quantum physics’ concepts (Gentes, Renon,
& Bobroff, 2016; Bobroff, Azambourg, Chambon, & Rodriguez, 2014). To better understand
these collaborations, a growing body of research has been focusing on identifying their
potential benefits. Rust argued that “designers can act as provocateurs in the early stages of
interdisciplinary work”(Rust, 2007) and foresaw that they could help scientist seeing things
in a new light. In their study of three different collaborative projects between designers and
scientists, Driver et al. (2011) identified three major contributions designers could bring to
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science, namely “supporting the commercialization of new technology, steering the research
direction, and assisting with the communication of science”. Moultrie showed the different
roles that design “demonstrators”, prototypes and mock-ups can have to support research
(Moultrie, 2015). Beyond supporting research, Dance reported that collaborations also
helped biologists broaden their perspective of what “design” could do (Dance, 2015).

In their review of design and science collaboration, Peralta and Moultrie proposed a model
of design-science collaborations divided in four different levels of research engagement
(Peralta & Moultrie, 2010). In the first level, designers work as executants, performing

design tasks assigned by the research group, such as prototyping for example. In the second
level, designers are part of the research group, but their contributions are focused on
specific “design issues” such as exploring design concepts based on existing research. In

the third level, design activities are related to the research questions, such as creating tools
for scientists, but scientists still drive the research agenda. In the last level, designers and
scientists “team up to define the research questions and to find its answers”. Peralta and
Moultrie as well as Driver et al. who studied collaborations in the context of a technology
transfer initiative call for developing this last type of collaboration. However, it is also the
most challenging type of collaboration: as pointed out by Driver et al., full collaborations with
designers are sometimes still received with doubts by scientists. In a series of interviews they
conducted with scientists to gauge their initial perceptions of designers, they reported that
“scientists were generally sceptical about the potential for industrial designers to contribute
to early stages of scientific research” (Driver et al., 2011). Therefore, understanding how
designers and scientists can identify project ideas for full collaborations remains an open
challenge. In this paper, our aim is to describe the existing strategies for generating ideas for
collaborative projects. This is a first step to help us develop tools and methods that better
support the initial collaboration phase.

2. Background

This research project started in the context of a “design lab”. In 2017, a small team of
graduates from the Royal College of Art was invited to reside within a large research institute
of industrial sciences in Tokyo. The institute has over 110 laboratories spanning all natural
and industrial sciences. The initial goal was to develop design-science collaborations aiming
at, eventually, “turning science into deployable innovation”. To launch the project, the

design team started by inquiring in the different laboratories to identify relevant research
and generate collaborative project ideas. This activity was initially carried out in an ad-hoc
manner with designers visiting different research laboratories. The term “treasure hunting”
was coined by the design team to describe this emerging design activity. The most promising
initial ideas were then developed further by a team of scientists and designers for a couple of
months and the three resulting projects were exhibited at national (The National Art Center,
Tokyo, 2018) and international venues (Ars Electronica 2017). As participant observers during
the initial year, we identified the key role played by the “Treasure Hunting” phase in ensuring
a fruitful collaboration and identified the need to better understand this process.
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In most traditional approaches, as well as most design research, designers start ideating
based on briefs provided by clients (Ryd, 2004; Goncalves, Cardoso, & Badke-Schaub,

2016) or design problem statements (Silk, Daly, Jablokow, Yilmaz, & Berg, 2014) given in
pedagogical contexts. Scientists have shown that these initial definitions of the project space
can deeply impact designers’ ideation process depending on the stimuli provided (Koronis,
Silva, Kang, & others, 2018; Encinas et al., 2018) as well as according to the designer’s
perception of what is appropriate or possible (Eckert, Stacey, & Clarkson, 2004). However,
as mentioned by Paton and Dorst “the activities associated with the creation of a brief and
the negotiations for its (re)definition are not often examined” (Paton & Dorst, 2011). In
fact, many designers are already creating their own briefs or even working without ones,
using different strategies to initiate their project, including ethnography (Barab, Thomas,
Dodge, Squire, & Newell, 2004), material-first approaches (Karana, Blauwhoff, Hultink, &
Camere, 2018; Fischmeister, 1989), critical design approaches (Bardzell & Bardzell, 2013) or
technology-driven innovation (Yoshioka-Kobayashi, 2018).

In the context of design-science collaborations, case study analysed by Drive and colleagues
were originally selected by the university technology transfer office (Driver, Peralta Mahecha,
& Moultrie, 2012). Scientists found this approach limiting as it prevents designers from
participating in early stage research. While a few studies have explored the impact of briefs
on creativity, we have very little insight into less conventional briefs, such as the initial
project ideas we observed, especially when designers and scientists need to generate project
ideas that show potential value for both communities of practice.

In this paper, we are interested in understanding what are designers and scientists’ strategies
for identifying promising ideas for collaboration. This first step will help us develop tools

and methods to better support this initial phase. Grounded in our preliminary observations
and interviews, we designed two complementary exploratory studies that operationalize

the observed treasure hunting process. The first study focuses on understanding what are
designers’ strategies for identifying relevant research and generating ideas based on it. The
second study focuses on analysing how scientists interpret and engage with designers’ ideas.
Given the current lack of understanding about the treasure hunting process, our goal is not
to test hypotheses, but rather to create comparable conditions —structured observation—
for identifying common patterns and differences that emerge, despite the highly individual
nature of the activity (Garcia, Tsandilas, Agon, & Mackay, 2014; Ciolfi Felice, Fdili Alaoui, &
Mackay, 2018).

3. Study 1 — Treasure Hunting

With this first study, we have two research questions: when first visiting laboratories, what
are designers’ strategies for identifying relevant research and what are their strategies to
generate ideas from it.
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3.1 Method

We recruited 18 professional designers living in Tokyo. Participants’ ages ranged from 24

to 50 (average: 33). We used purposive sampling (Arber, 2001) to gather a relatively varied
sample of designers in terms of design disciplines in order to elicit as diverse design views as
possible. Design disciplines included graphic designers, UX/UI designers, product designers,
space designer, service designer and character designer. In our pre-questionnaire, designers
who enrolled reported having a strong interest in science (average: 4.44/5). However, most
of them had never worked with scientists before (11 out of 16).

Track A

Machining Technologies Computer Vision Disaster Prevention

Liquids Analysis Chemical Sensing

Experimental Physics Rare Metal Recycling Additive Manufacturing Intelligent Mobility Remote Sensing
Track B

Figure 1 Each of the chosen laboratory presents their research through scientific posters, samples
and demonstrations. Half of the designers (Dal to Da9) visited the five laboratories of
track A, and the remaining half visited the five laboratories of track B (Db1 to Db9)

We designed the study in the context of the “open-campus day”. During that event,
laboratories open their door, using posters and demos to present their research to the
public. The research institute is divided into five different departments working on particle,
material, product, human and city scales respectively. Each designer visited one laboratory
per department, in order to observe how different types of laboratory might influence

the quantity and types of ideas generated by designers (Figure 1). To avoid having several
participants present in the same laboratory at any given time, we devised two treasure
hunting tracks and randomly assigned participants: half of the participants (Dal to Da9)
visited the five laboratories of track A, and the remaining half visited the five laboratories
of track B (Db1 to Db9). To select two laboratories from each department, we sampled the
laboratories who appeared to make the most effort for the open day.

Before the study, we asked participants to fill in a pre-questionnaire about their background
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and their relationship with science. On the day of the study, we gave each participant a
prepared itinerary with five laboratories to visit (figure 2). We instructed them to spend 10 to
15 minutes in each lab in order to be able to complete the study in 2.5 hours. In each lab, we
asked them to engage with the research and sketch or write ideas that might stem from it on
the dedicated idea sheets. We, on purpose, did not characterize the type of ideas we were
expecting because we wanted to observe what types of ideas designers would generate.

We also explicitly told them that it was not a problem if they didn’t have any. We gave

each participant an instant camera and asked them to take photographs of the things they
found inspiring in each lab. Before exiting each laboratory, we asked them to fill in a one-
page questionnaire sheet about this laboratory. After visiting all the laboratories, we asked
designers to fill a post-questionnaire about their experience doing treasure hunting. We also
conducted semi-structured interviews that lasted between 15 and 30 minutes each, using
the ideas as starting point (Barton, 2015). We had two main goals: (1) eliciting their strategies
for treasure hunting and (2) eliciting the origin of the design ideas. We audio recorded and
took notes during interviews.

We analysed the collected material using the Braun and Clarke approach to thematic analysis
(Clarke & Braun, 2014), where coding is flexible and evolves throughout the coding process.
To answer our two research questions, we conducted two different analyses. We first
analysed the designers’ strategies for doing treasure hunting. We then analysed the rationale
behind the ideas. Two authors respectively identified categories in an inductive manner

and we regularly met to discuss the data, the coding and our interpretations, to ensure that
they were coherent, comprehensive and reflective of the actual data. In the result section
we provide counts of frequency, not as a way to rank strategies, but instead to “to guide the
further interpretation of data” (Morgan, 1993).

Introduction 5 Laboratory Visits Conclusion
I I | I
30 min 15 min 15 min 15 min 15 min 15 min 30 min
I IIIIIIIEIIIIIIIIIIIIIII , iIIIII ﬂ 1 IIIIII i T IIIIIIIII}
Collected : : . RQ1 - Strategies
Data @ Pre-Questionnaire ) Interview for Treasure Hunting
Questionnaire @ Ideas
: . RQ2 - Strategies
Post- T Phot h
ost-Questionnaire otographs Fonieatine Ieas

Figure 2 After filling a pre-questionnaire, each participant visited five laboratories. In each
laboratory they took photographs, generated ideas from the research and filled a
questionnaire. At the end of the session, we conducted a semi-structured interview and
participants filled a post-questionnaire.
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3.2 Results

The key element in the treasure hunting process identified by designers was the conversation
with scientists. In most cases (70%) designers engaged in conversations with scientists in

the laboratories they visited. Overall, designers were more likely to find ideas when they

talk with scientists (93%) than when they did not (73%). When we tried to understand

why that was the case, Da2 explained about the posters on display: “It is like if | tried to

read a research paper in 5 minutes”. This suggests that the type of visual prompts used by
labs, mainly scientific posters or demos, are generally not sufficient to support designers’
understanding and ideation.

Designers identified key questions that would lead to interesting insights: one key strategy
mentioned by half of the designers is understanding the uniqueness of the lab and the
strength that distinguishes them from other labs. For Da3, for example, “There is a unique
point in the technology, [...] ideas should critically use this unique point”. For example, in
the intelligent mobility lab (Sb4) it was hard for Da9 to ideate because he thought that “this
research is good, but [...] other research centres can do the same thing. It’s too common”.
Similarly, Db1 explained about the liquid analysis lab (Sal): “basically | understood the
explanation from the researchers, [...] but | didn’t understand what the unique point of the
research was”. A second strategy mentioned by 4 designers is to inquire about the scientist’s
motivation to do this research and long-term vision: “why do they do this research?’, or
“what is the researcher’s dream”.

One of the key questions we wanted to explore was how different laboratories might be
more suited for designers to generate ideas than others. Designers generally managed to
propose at least one idea per laboratory. They couldn’t find ideas in only 13% of the case.
However, the number of ideas greatly varied according to the laboratory (from 3 to 17
ideas per lab, average: 9.2). We didn’t find evidence of differences between laboratories
working at very large or very small scale, as none of the designers mentioned the scale of
the research as being an issue to ideate. However, in the interviews, we identified two main
factors that seem to influence designer’s ease of ideation.

We found that for designers, there is a “sweet spot” for getting ideas in laboratories as

well as two difficulties of opposite nature (Figure 3). On one hand, if a laboratory has a too
specific and narrow application area, it becomes difficult for designers to generate ideas. In
that case, designers feel that there is not much left to design anymore: “as a designer it’s
easier to think of idea if they don’t know how to use it, how to apply it for society. But here, |
don’t know what to do for them as they already know what to do.” (Da9). On the other hand,
when the scientists did not have any idea about potential applications for their research, it
was also very difficult for designers to find ideas.
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level of applicability of the research

No Some potential One specific
application applications application
]
€ ) >
to broad appropriate too narrow
to ideate for ideation to ideate

designers’ perception

Figure 3 Representation of the correspondence between the level of applicability of the research
and the designer’s perception. Designers find it most difficult to ideate when they
perceive the laboratory to have no application for their research, or if it has only one
specific application. In the middle is the sweet spot for designers to ideate, when there
are some potential applications.

For example, Da9 was facing this problem in Sb3 lab: “This (additive manufacturing) is a
too basic technology that can be applied to everything. It doesn’t create new things, but
we can apply it to new things”. In that case, the laboratory focuses on optimizing existing
processes and technologies. This was also the main issue identified by designers about
the experimental physics lab (Sb1) whose research was perceived as very fundamental by
designers and had no direct connection with daily life applications.

The 18 participants generated a total of 91 ideas (Figure 4). In this section we focus on
understanding designers’ strategies for creating ideas from the laboratories’ research. Our
analysis revealed that the majority of ideas proposed by designers focused on bringing the
research and technologies developed by the laboratories into the hands end-users (39 ideas).
For example, in the metal recycling lab (Sb2), Da2 wanted to create “an iPhone grinder” that
people could use to grind their used smartphone. Da2’s idea was to embed the technology
developed by the lab into a home appliance that could be used directly by people at home.

We identified 3 different strategies to bring the research in the hands of the users: changing
the scale, changing the quality or creating new applications for existing research or
technology developed in the laboratories (Figure 5). The most common way for designers

to ideate was to find new applications for the technology or the research performed in

the laboratories. In Sb4 laboratory, designers proposed many new applications for using
Sb4’s computer vision algorithms, including analysing what pet or babies think when

their intentions are difficult to understand (Da4), showing the stress level of a person to
understand which persons are “good for you” (Da3) or analysing which items customers took
in the store (Da7).
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Figure 4 Three examples of participants idea representations: Db1 used mainly sketch, Db5
described her thought process onto the idea sheet and Db2 preferred to use the
questionnaire to express her ideas.

Another strategy is to change the scale of the technology. Using sensors developed in Sa2
lab, who is working at a very small scale, Db8 wanted to visualize the city personality from
the river data. In this case, he scaled up the research to make it usable at city scale. Db5
wanted to apply Sal’s technique to prototype human-scale products such as chairs instead of
their current tiny scale printouts.

A third strategy proposed by designers is to improve the quality of the research output to
make it acceptable as a product: for example, in the computer vision lab (Sa4), Db2 proposed
a way to improve the quality of the virtual reality demo presented to make it a product
suited for end-users.

Beyond this first approach designers also used the research for its aesthetic qualities and
wanted to display it in either art pieces or exhibition for helping people understand the
research (16 ideas). The objective is here to promote the research by using its aesthetic
qualities. From the interviews, we found that this was one of the common strategies
when it was difficult to think of new use cases. For example, Da5 and Da7 had ideas about
using lasers for creating interactive art or stage effect in Sb1 Lab. Db3, in the additive
manufacturing lab (Sb3), wanted to create tiny 3D sculptures or jewellery.

Designers sometimes proposed reflections about the impact that the research (7 ideas) and
technology would have on the world, proposing scenarios on how the technology would
impact society. For example, Db5 speculated about how the computer vision lab (Sa4)
changes the value of material. If things can easily be copied and reproduced, then what is
the value of real materials? Similarly, when Db2 discovered Sa5 lab’s research about disaster
spreading, he thought that it could dramatically affect the price of house and land if people
could easily have access to this data.
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Figure 5 Summary of the designers’ strategies for creating ideas.

In a few rare cases (4 ideas), designers proposed either new research directions or methods.
For example, in the chemical sensor lab (Sa3), Db7 thought that by using machine learning,
scientists in the laboratory would be able to find patterns of deterioration. Similarly, Db8
proposed a different strategy for collecting data for the computer vision lab (Sa4), by
crowdsourcing data collection from individuals in their neighbourhood. In the remote
sensing lab (Sb5), Da3 thought that creating a map that emphasizes the parts that changed a
lot could help scientists understand the place at a glance and more easily analyse their data.

4. Study 2 — Going back to scientists

In study 1, we gathered ideas created by designer inspired by laboratories. In this second
phase, we wanted to explore scientists’ perception of designers’ ideas: which ideas would
they find interesting to develop and why. From Feast’s observations (Feast, 2012), we know
the importance of having tacit permission to critique ideas as necessary for constructing
collective understanding in interdisciplinary collaboration, so we chose to act as proxy for
presenting the ideas back to the professors.

4.1 Method

We conducted this study with the same ten laboratories we had selected for Study 1. We
recruited either the head researcher of the lab or a senior researcher with at least 5 years
of experience in the laboratory. Among the participants, two professors (Sb2 and Sb3) had
already an experience collaborating with an industrial designer. In Sb5’s case, the professor
had also asked 5 PhD students to join the meeting, for education purposes.

Before the study, to facilitate the comparison between ideas and avoid bias caused by the
different types of representation and their quality across designers, we redrew all of them.
We generated representations of all the ideas created by the designers by either replicating
the designer’s illustration or creating one based on the textual description when designers
had not drawn the idea. One author drew all the illustrations of each laboratory to ensure a
coherent style across ideas. Each session lasted one hour. We first explained the purpose of
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our study, the process behind the idea creation and introduced in random order all the ideas
created for that laboratory. We first asked scientists to freely comment each idea during the
presentation and we probed for the reasons behind their opinions. In order to elicit idea
comparison, we also created two different scales: Research Understanding, ranging from
“too far from the research” to “building on the research”; and Usefulness, ranging from
“unusable” to “useful”. At the end of each session, we asked scientists to put all the ideas
along the two scales printed on paper and we asked them to verbalize their reasoning.

We audio recorded the sessions and the two authors took notes during interviews. We

also took pictures of the different steps of the scale exercise and we later transcribed the
interviews. Following the same analysis protocol defined in the first study, we analysed

the interviews using the Clarke and Braun approach to thematic analysis (Clarke & Braun,
2014), focusing on professors’ strategies to judge ideas. As we could observe with Sb5’s PhD
students, judging ideas in not an objective task and two scientists from a same laboratory
might have different perspectives on the same idea. Therefore, we focus here on uncovering
the breadth of possible interpretations. In our scale exercise, we deliberately chose the
ambiguous word of usefulness to foster the conversation with scientists. We wanted
professors to tell us how, in their opinion, designers’ ideas could become useful for them.
From the conversation and the scale exercise, we identified 2 main types of usefulness:
usefulness for research: by providing new research direction, or usefulness for society: by
disseminating the content of the research to a general audience, by deploying the research
into products usable by the public or by establishing partnerships with other collaborators.

4.2 Results

Unsurprisingly, scientists judged the ideas as unusable when they felt they had already been
done, or when they were perceived as too distant from the laboratory’s research (Sb3, Sb1,
Sa5 & Sa4). In the experimental physics’ lab (Sb1) for example, one idea was about using
visible lasers but Sb1’s research is about infrared lasers, which are not visible. Even when
designers created ideas that were related with the research conducted in the lab, another
difficulty for producing relevant ideas was understanding the unique weakness and strength
of the research developed in the lab. For example, Sb2 lab works on recycling titanium and
many designers proposed new applications for using titanium. However, in most cases,

Sb2 found that the same idea could be developed using other metals for a cheaper price.
This confirms the intuition that many designers had identified during the first study about
the importance of understanding the uniqueness of the lab’s technology or research for
establishing a good collaborative project brief. However, perfectly understanding the
research was not necessarily a prerequisite for producing useful ideas. When designers

had slightly misunderstood the research, they were sometimes able to generate ideas that
professors had never thought about, but sparked interest for them. For example, a designer
proposed to use laser for ID control. At first, the scientist was puzzled by the idea, but as he
gradually made sense of it, he realized that this could become a new research topic.

Beyond research understanding, we identified a tension around the novelty of the ideas.
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The ideas that were deemed most useful by the scientists were either the ones that were
completely novel for them, such as the one we just described, or, on the contrary, ideas that
aligned well with existing goals. When scientists had already had the same idea, they had
already been assessing its potential from their perspective. Therefore, some of the most
useful ideas were also ones that scientists had previously wanted to develop. For example,
Sa4 found especially useful an idea about sensing and visualizing pollen using VR because
several people had already suggested the idea to him before so he thought that it could
become commercially successful.

During this second study, we found that scientists actively engaged with the ideas:
interpreting them, drawing connection with their research and evaluating their potential
from their perspective. In that sense, scientists engaged in reframing. Given the time
constraint, ideas developed by designers were minimal, but their abstraction allowed
scientists to interpret them in their own terms. They started inquiring about more specific
details that they needed from designers in order to develop the ideas and identified key
guestions that designers would need to answer in order to proceed further with the project.
For example, when an idea proposed to use tape to fix train and cars, Sa3 explained that

he needs more detail, including: “should there be a remaining space between parts or not”
and “is it ok if the connection is flexible”. Scientists also appropriated the ideas in their own
terms, by providing more precise technical vocabulary and notions. Sa3, for example, wanted
to better define the terms used in an idea about haptic feedback.

Ideas became steppingstones that allowed scientists to reflect about the next steps: if they
were to develop this idea, what would they need to do, know or experiment on. In the
experimental physics’ lab (Sb1), one of the ideas was very close to his “long-term dream”,
which is to use lasers to fold molecules, a vision that is not directly understandable from his
daily research. In that case, he explained the future steps and experiments needed to reach
this outcome. Professors also tried to propose technical solutions to the ideas. Reacting

to an idea that wanted to use laser for visual effects on stage and instead of rejecting the
idea because the infra-red lasers he is using in his research cannot be seen, Sb1 proposed

a technical solution: “using invisible light, it is sometimes possible to emit visible light with
some material”. On the other hand, scientists also used their knowledge in the field to
justify why some ideas could not work and, in doing so, they explained some of the current
limits and constraints of their research. In that sense, designers’ ideas were instrumental in
allowing scientists to define more precisely their research. For example, Sa2 explained the
current limitation in realizing sensor sheets for supporting athletes: “We can measure the
lactic acid, we are trying to achieve real time monitoring, but we haven’t succeeded yet”.
Similarly, Sa3 explained that he had been trying to achieve the idea of extracting human skills
to teach robots to perform the same task, but that not all human movements are necessary.
Instead, if we could create better machining tools, we might be able to avoid using human
movements altogether. In that case, the designer’s idea was not directly useful but helped
Sa3 explain some of the critical constraints and opportunities in his research.
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5. Discussion

In their paper on “miscommunication”, Torrisi and Hall showed how ambiguity can be

a productive design trigger when it happens during the initial idea generation phase in
interdisciplinary teams (Torrisi & Hall, 2013). Ambiguity played a crucial role at two moments.
First, designers themselves felt that they did not perfectly understand the research when
they visited the laboratories, especially because of the limited amount of time devoted

for this phase. In some cases, this initial limited understanding of the research led them

to produce ideas that were surprising to the scientists. This was the case, for example, for
the idea about using laser for ID control in Sal lab that opened a potential new avenue for
research for him. In that sense, ideas became probes (Mattelmaki, 2008; Bowen, 2007),
tools that could be used to gain a better understanding of the research context. What
matters most is not the intrinsic quality of the idea, but how well it could help to set up

the conversation at the right level of detail about the research. This echoes the notion of
“sacrificial ideas”, a strategy first developed by Berstein (2011) where ideas are “meant to be
jumping-off points for discussion and innovation”. Valk, Maudet & Mougenot’s exploratory
study (Valk, Maudet, & Mougenot, 2019) also suggest that boundary objects play a critical
role in designers and scientists’ conversations. While this initial research suggests that
sacrificial ideas could become a useful tool in the treasure hunting phase, future research
should investigate sacrificial ideas more thoroughly in order to understand its potential value
as a design methodology for design and science collaboration.

6. Conclusion

In this paper, we presented two exploratory studies to investigate how designers and
scientists can generate project briefs for collaboration. In the first study focusing on
designers’ strategies for identifying relevant research and generating ideas from it, we

found that the relevant information is generally not available in the materials produced by
scientists and require deeper probing through conversation with scientists. Understanding
the uniqueness of the laboratory as well as its vision beyond the daily work was especially
important for designers. We also analysed some of the main strategies used by designers

to ideate from the research, especially bringing the research into the hands of the end-user
by adapting its scale or finding new potential applications for it. In the second study, we
found that scientists engaged with the ideas as part of a reframing process during which

they were able to appropriate the ideas from their perspective. We also observed how a
medium research understanding can still lead to useful ideas by provoking surprise and
nudging scientists into exploring novel avenues for their research. In this exploratory study,
we operationalized the treasure hunting process into two distinct phases in order to facilitate
a preliminary analysis. While this approach was productive for providing a first understanding
of the strategies and challenges of treasure hunting, we need to complement this research
with real case studies that will provide a better understanding of the collaboration. The effect
of a longer period of time devoted to exploration and discussion will be especially interesting
to observe. This first study also opens doors for developing methods and tools that can
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support the treasure hunting process and facilitate designer and scientist collaboration. We
identified two especially promising avenues: exploring strategies to present research in a
format adapted to designers and exploring the role of sacrificial ideas in treasure hunting.
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Abstract: In daily life, people are accustomed to using narrative thinking to understand,
communicate and disseminate information naturally and flexibly. Applying narrative
thinking to design is a practical and powerful strategy; here, narrative thinking is
the default method and mechanism that supports design. This article combines the
research results of narrative and narrative thinking in literature and psychology, and
draws on and compares the research methods of design thinking to roughly outline
the characteristic framework of narrative thinking purpose, process, cognition and
evaluation. It then further integrates the characteristics of narrative thinking into the
specific case of the Mathematics Hall of London’s Science Museum for innovative
research, analyses and interprets the role of narrative thinking from the aspects of
theme deduction, meaning construction, integration of elements and interpretation of
experience. The paper looks forward to gaining a certain understanding and grasp of
the application of narrative thinking in design.

Keywords: narrative; narrative thinking; design; display space

1. Introduction

Narrative encompasses the basic rules and power for how people understand the world,
and it is also the basis for human expression of experience. Expressing wishes through
narratives is not only reflected in daily life, it also extends to all areas of human society.
Under the influence of the narrative turn, more and more design activities have begun to
apply narrative research and practice, and the exploration around narrative has become
an emerging topic in the current design community. However, in the existing research,
the interdisciplinary application of design narratives so far has focused on the concepts,
techniques and rules of literary narratives, the deeper narrative thinking logic and
mechanism has received very little attention. This article takes a different approach, using
narrative thinking as a method of research design. In addition, this method combines

This work is licensed under a
BV _Ne Creative Commons Attribution-NonCommercial 4.0 International License.
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literature and psychology, and is based on a narrative theory in literature to outline a set

of narrative thinking contours suitable for explaining design. This formulation assumes that
narrative thinking can be used as a systematic method of design; that is, narrative thinking is
an interpretable pattern feature. This article also uses a specific case of museum exhibition
space to analyse the application of narrative thinking in design.

2. Narrative and narrative thinking

2.1 Narrative

Narratives are most often referred to as ‘story’ and ‘storytelling” (Chatman, 1980; Brooks,
1992; Abbott, 2002). This dual concept is mainly derived from narratology, but also

includes literary studies, anthropology, psychology and sociolinguistics. In fact, whether it is
narratology or other disciplines, the focus of narrative is ‘how to tell a story’, not ‘what is a
story’, and it refers to the techniques, methods and rules of storytelling (Shen & Wang, 2010;
Herman, 2009). In traditional narratology, narrative must have two or more related events—
real or fictional—and the events that can be called narratives must be related to people.
Without characters, events, such as natural phenomena, cannot be regarded as ‘events’ of
narratives. Second, narratives need to be mediated; there is no narrative in life, narratives
are artefacts (Shen & Wang, 2010, p. 2; Prince, 2011, p. 137; Zhao, 2013, p. 10). Narrative as
a purposeful communication activity: ‘It is someone telling others, on some occasions, for
some purpose, telling something happened to someone or something’ (Herman, & Phelan, p.
3). In fact, narrative is not only a communication activity, it is also a common way for humans
to organize their personal survival experiences and social and cultural experiences. Narrative
is everywhere, and it is closely related to human life, with different themes and varieties,
transcending the country, history and culture, just like the existence of life.

What mechanism supports the widespread application of narrative? In the academic
tradition, some scholars point out that narrative functions as ideogram, media, logic,
transformation and aggregation (Meng, 1989, p. 18). Sarbin (1986, p. 9)regards narrative

is a way of organizing plots and actions compared to other more traditional organizing
principles, it is a combination of ordinary facts and marvellous creations, time and place in
this organization are causally combined. Narrative explains how things happen and why they
happen through a combination of related events (Morgan, 2017). It is strongly believed that
narrative is a human ability that is genetically closely linked to our thinking, as if it were our
innate ‘deep structure’ (Abbott, 2012, p. 4). In a nutshell, the wide application of narrative
is the function of the narrative mechanism, while the deeper consciousness is affected by
narrative thinking.

2.2 Narrative thinking

Since the 1980s, narrative has been proposed as a mode of cognition. Bruner published
Actual Minds, Possible Worlds in 1986, which pointed out that human beings have two
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different cognitive models: the paradigm mode (also called the scientific mode) and the
narrative mode. The paradigm mode mainly uses the method of rational deduction and
logical analysis; and the narrative mode deals with human beings or human-like intentions
and behaviours and marks the changes and results of their processes. The former focuses

on truth and facts, and the latter focuses on the possibilities and vividness of expression
(Bruner, 1986, p. 11). The results of scientific thinking are often general and abstract, while
the results of narrative thinking are often specific and unique (Robinson & Hawpe, 1986,

p. 114). Herman (2009, p. 7) points out that narrative is a way of understanding cognitive
structure or experience, and as a resource of communication and interaction, it can be
shaped by the practice of storytelling. Robinson and Hawke (1986, p. 111) emphasized that
narrative thinking is an inspiring method of causal thinking; the power and versatility of
narrative thinking is rooted in cognitive schemas, which are the basis of any story. Robinson
and Hawke (1986, p. 112) also believe that narrative thinking involves creating a fit between
the situation and the story schema and establishing a suitable one, that is, creating a story
from experience is an enlightening process that requires skill, judgement and experience.
Rein and Schon (1977, p. 115) argue that the narrative schema is actually a framework
process that strategically organizes and drives a solution. As part of this narrative psychology,
theorists such as Wertsch (2002, 2008) proposed that narrative templates are the basis of
collective narrative, so these templates constitute a common understanding and memory of
events and experience. In summary, narrative thinking is mainly thinking through storytelling.
It is not only different from paradigm thinking (scientific thinking), it is also closely integrated
with paradigm thinking. This thinking mode is a basic way of thinking for humans.

3. Analysis of the mechanism and logical characteristics of narrative
thinking

Narrative thinking is not just a human cognitive model. In fact, narrative thinking has become
a basic organizational mechanism. The following will selectively explore the mechanism and
logical characteristics of narrative thinking from the aspects of purpose, process, cognition
and evaluation that are relevant and helpful for design.

3.1 The main purpose is to interpret

Narrative thinking is different from the scientific and rational way of thinking. The latter
mainly connects things through positivism, reasoning and logic. As a basic way to understand
the world, narrative grasps things and understands the world through plotization (Zhao,
2013, p. 1). In contrast to rational thinking, which aims at prediction, control and change,
narrative thinking aims to understand and interpret. It can be said that narrative thinking
focuses more on explaining things, and the main purpose is interpretation (Xiang, 2014). This
mechanism of interpretation organizes a series of independent events through narrative logic
to obtain continuity, and establishes a connection between these independent events. Put
another way, if you can’t understand and explain a problem, you can’t talk about predicting,
controlling and solving the problem.
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If the characteristics of narrative thinking and design thinking can be compared with a

feasible hypothesis, it can be determined that, compared to design thinking, focusing on
problem discovery and problem solving (Jensen, 2014), in design, the goal is to create as
many new specific conditions as possible to meet specific needs (Farrell & Hooker, 2014).

Narrative thinking emphasizes the construction and interpretation of meaning—specifically,
to explain a problem. In contrast to solving problems, it is necessary to provide a set of
controllable solutions through analysis and prediction, and interpretation provides a method
of meaning-based understanding. At the same time, design thinking and narrative thinking
are interdependent and complementary. In the process of design thinking, problems such

as finding problems, locating problems, developing problems and solving problems are
inseparable from the necessary explanations. Therefore, in design thinking, it is often
necessary to use narrative thinking to present and explain various processes, such as using
storyboards and scene diagrams to explain a problem. For design thinking, good ideas cannot
be understood, recognized or implemented unless they are explained well. At the same
time, in a design, the problem itself needs to be presented in a specific way. In this way, the
design symbol becomes the carrier of explanation. In other words, any interpretation and
description must have a carrier and a medium and must have a specific form and symbol. In
general, narrative thinking is complementary to design thinking and has a characteristic that
emphasizes ‘explaining the problem’.

3.2 Structured process driven by plot

The narrative thinking process brought about by the purpose of interpretation is
characterized by a plot-driven structure. Plot is not only a noun, it is also a verb. Aristotle
(2015(p. 37) pointed out that the plot is the most important one of the six elements of
tragedy, and ‘the plot, that is, the arrangement of events’. Plots are often viewed as an
important narrative technique of art processing to achieve a heterogeneous effect. The
narrative mode mainly grasps things and understands the world through plot (Zhao, 2013,
p. 1). Without plot, the events, fragments, actions, etc. in the narrative cannot form an
interconnected and intentional whole, and cannot be understood (Brooks, 1992, p. 5). Plots
emphasize the value of causal events, the plot has the power to promote the development of
narrative (Herman, 2016, p. 60). Plots can make complex events clear and organized. People
describe life events through plot, and listeners understand life through plot.

A structured process, such as literature, must first have an idea or theme after which the
narrative can be developed by adding details with specific sentences and paragraphs,
which is all driven by the plot. This process is different from the traditional design process,
primarily, in the different goals of the two. The generalised design process is to discover
the problem through the material, and finally form a solution; the result is a funnel form
from large to small. The design process includes not only problem solving but also problem
finding, and it is an iterative process (Steen, 2013). The structured process of narrative
thinking is different. It is mainly through the connection of the plots between the materials
to form a higher-level narrative unit, which ultimately forms a complete novel, script, etc.
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The process of narrative thinking vividly and from multiple angles illustrates the theme and
concepts through a complex structured work, and finally forms a multi-dimensional and
complex structure.

3.3 Context-based cognitive approach

Narrative forms events into contextual meaningful bodies. In contrast to the logic-scientific
model, which seeks conditions of universal truth, the narrative model requires a special
connection between events. The explanation in the narrative mode is contained in the
context, while the logical-scientific explanation is inferred from time and space (Berger,
2006, p. 10). In contrast to illustration science, which uses abstract thinking and logical
reasoning, the narrative thinking process mainly depends on specific, plot-related contextual
relationships. Narrative is an active mechanism for connecting different objects (Quesenbery
& Brooks, 2014, p. 22). It can be said that narrative thinking is a relationship-based way of
thinking that emphasizes placing objects in a logically related situation, thereby gaining a
holistic grasp of the story.

Narrative thinking brings to the user a kind of relevance and situational cognition. This
kind of cognition can enable the viewer to realize that the association and arrangement

of elements have a time relationship and a causal relationship. The content and meaning
of the interpretation are interconnected; for example, you can trace the cause forward
through the effect, or infer the effect through the cause. Narrative thinking is a situational
cognitive method that logically associates the objects of meaning interpretation to form

a context. Under this logic, discourse and symbols are not presented in isolation, but
instead form a background and a figure relationship. In addition, the situational cognition
of narrative thinking is not static and solidified; it is a dynamic process of moments and
slices that are constantly developing and marching forward. In this kind of situational
dynamic process, ideas, viewpoints and meanings are constantly produced, so that the
past, present and future form a whole meaning that contains thought and wisdom, for
example, using a situation to explain the motivation or purpose of a design so that the
design is in an interconnected whole. With the help of the situation, the user’s imagination
can be triggered, bridging whatever gaps there are in understanding. The situation-based
information exchange method is very natural and rich. In this way, a stable carrier is prepared
for the narrative; experience can be built on it, and it can be experienced from multiple
angles (Wurman, 2001, p. 36).

3.4 Emphasis on vividness as the evaluation criterion

Vividness in the narrative thinking model is used as the basis for the evaluation criteria.
Bruner (1986, p. 11) points out that the exemplifying pattern is convinced by authenticity,
while the narrative paradigm is convinced by lifelikeness. Foster (2015, p. 81) also believes
that a good story should be like a living organism. Aristotle (2015, p. 72) described this
vividness thousands of years ago: ‘in the creation, the scene in the play should be tried hard,
and only then can you see clearly—as if in the event in the field—can be properly handled
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without neglecting the contradiction, and every effort should be made to express it in
various languages’. It can be said that the emphasis on narrative thinking is more vivid than
exemplified thinking, which emphasizes rationality and scientificity.

To sum up: vividness refers to lively, active, impressive and dynamic beauty (He,2010). From
the perspective of experience, it is mainly the richness of the information presented by the
media objects to the audience. The vividness can also be decomposed into two dimensions:
breadth and depth. The former refers to the senses that the media can stimulate (such as
hearing, vision, and touch). The latter refers to the quantitative extent to which the media
can stimulate the senses (Steuer,1992). In general, specific and detailed information is more
vivid than abstract information, and pictures and videos are more vivid than text (Kim, 2015,
p. 92).

Specific to the field of narrative, the vividness is reflected in several aspects. The first is
specific vividness. Narrative avoids abstraction and rises to the concrete (Prince, 2013,

p. 146). As for the interpretation of meaning, the specifics are not abstract, not general,
and the details are clear. From the perspective of narrative thinking, this kind of concrete
interpretation requires that meaning be placed in a situation where various elements are
related to the whole. This specific vividness corresponds to the requirement in the design
that it is not Euclidean geometry, but the pursuit of rich details and rich content.

Second, the vividness evaluation standard in narrative thinking requires the narrative to
emphasize particularity. The narrative focuses on the particular rather than the general
(Prince, 2013, p. 146). It emphasizes a personality to find the difference from the ordinary;
it requires keen insight and expression with unique and real needs, which are different from
the focus group method, future scenario method, joint analysis method and questionnaire
method in design thinking. It emphasizes each living individual, not the general nihilistic
group. In fact, design needs to be aware of the real particularity and differentiation, not
homogeneous standardization.

3.5 Frame diagram of narrative thinking

The above-mentioned mechanisms of narrative thinking do not operate independently and
are often intertwined. Narrative thinking with interpretation as its main purpose needs to be
supported by a set of theme-oriented structured processes. This structure is a kind of human
mental activity that cooperates, influences and interacts. This thinking mechanism can be
consciously marked and explained, which can be further applied in design.
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The main purpose Structured process
is to explain driven by the plot

The characteristics
of narrative thinking

Emphasis on
vividness as the Contﬁn_ct-based
evaluation criterion cognitive approach

Figure 1 Frame diagram of narrative thinking

4. Taking the Mathematics Hall in London’s Science Museum as an
example

London’s Science Museum, located in central London, has a long history of 150 years. It

was founded directly from the Crystal Palace World’s Fair held in London in 1851. This fair is
usually regarded as the beginning of modern exhibitions. The Mathematics Hall was designed
by the famous architect Zaha Hadid’s studio. It was opened in 2016 and is a permanent
exhibition hall. Since its opening, it has been well received and regarded as a star exhibition
hall of the Science Museum. Taking the Mathematics Hall as a case to analyse in depth the
role of narrative thinking in the design of museum exhibition space, it is undoubtedly of
practical and academic significance. The idea is to apply the mechanism and logic of narrative
thinking to spatial design and use the mechanism of narrative thinking to reinterpret and
grasp the design.

4.1 Focus on thematic interpretation

'Theme’ is derived from the ancient Greek word thema. The theme of a work is the idea or
concept on which it focuses. The theme emphasizes how the content is related to real life,
how life is described, and the various problems, challenges and experiences of life (Brooks,
2014, p. 114). More broadly speaking, the subject is the meaning of the work (Prince,

2016, p. 231). Whether it is a novel, a play or a display space, the theme is one of the most
important core elements of a work. Works without a theme often become loose material
piles, fragmented into scenes without cohesive elements. For museum exhibition space, a
powerful theme can not only integrate scattered information into a meaningful system, it can
also play a role in commanding the design of the space and help the audience recognize and
understand the meaning of the display.

In narrative thinking, the structured process mechanism aims at interpretation driven by
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plot that is, in fact, inseparable from the theme. Applying narrative thinking to the design
of museum exhibition space will help make the design pay closer attention to the theme.
Attaching importance to the theme means that the design needs to realize that the task

is not only to solve the problems of form and technology, but also to reflect the ideas,
concepts and meaning of space in the design. For the design of museum exhibition space,
attention to the theme can also standardize and unify various elements in the design, which
helps develop logical display content and enhance the audience’s awareness of the display.
Focusing on the theme requires that the theme be reflected and strengthened in the design
on the one hand, and all designs require a theme-based framework and strategy. On the
other hand, if there is no theme in the requirements given in the previous period, the design
effort is required to construct the theme in the design so that the design is more thoughtful
and soulful.

The theme of the Mathematics Hall’s presentation is ‘How Mathematics Shapes Our World'.
This theme indicates that the design of space needs to explain and show mathematics
around life and show how mathematics is related to our world of life. Based on the design
of the exhibition space, the theme is not described in words, but in a visually-oriented way.
Good narrative theme needs to have a certain conceptual meaning to avoid the superficial
and obscure as much as possible (Lu, 2018, p. 67); it needs to arouse the topic and have
multiple interpretations (Hertzberger, 2017, p. 101).

Figure 2 Thematic interpretation of the exhibition space in the Mathematics Hall of London’s
Science Museum

The spatial interpretation of the Mathematics Hall theme was inspired by the daughter of

the famous British poet and mathematician, Lord Byron, and computer program founder Ada
Lovelace. The design of the plan (2015) coincided with the 200th anniversary of Lovelace’s
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birth. Her ‘Notes’ reveal the abstract world and logic of the analysis engine. The application
of mathematics is extremely valuable, making her famous in the mathematical world.

The Science Museum hopes that the Mathematics Hall does not simply display academic
mathematics, but emphasizes the application of mathematics. It is necessary to describe
mathematics as a practice that affects our technology and changes our way of life. It reflects
that mathematics has always been a core tool to promote human understanding of the
world and the building the world. The designer took the tribute to the great mathematician
as the interpretation of the theme of the space. At the same time, the designer also hopes
that the design of this exhibition hall can inspire and encourage more people to participate
in the world of mathematics, let the audience experience the innovation and driving of
mathematics in daily life from a multi-dimensional perspective, and satisfy the audience’s
multi-dimensional exploration desire. Eventually, the visual design of the Mathematics

Hall was an adaptation of a 1929 airplane. The streamlined space was used as the visual
symbol of the overall space. This symbol is directly derived from the concept of aircraft
aerodynamics, and this aerodynamics and mathematical geometry and calculations are
closely related. Based on this, the design concept was transformed based on aerodynamic
space calculation, and its theme is interpreted into a giant space installation (see Figure 2).
Not only can the theme of mathematics be narrated through this design, it can also be a
space of intention that stimulates the audience’s thinking and resonates with the theme so
that the space has a narrative event nature and symbolic allegory.

Storytelling cannot exist without themes. Based on narrative thinking, the museum’s
display space is the same as a novel or a play. Only by paying attention to the theme in the
creation and recognizing the value of the theme can the work have soul so that it can reach
the audience more deeply. The heart can make the audience think and feel and help them
remember and cherish the story.

4.2 Enabling meaning constructs

Narrative thinking can empower the meaning structure in museum exhibition space design
because the ontology of narrative thinking has the ability to construct meaning. As Zhao
Yiheng (2013, p. 168) said, events in both the empirical world and the imaginary world need
to form meaning through narrative, that is, meaning must exist in various narratives. The
narrative process is the process by which people give meaning to events and express this
meaning. This ‘empowerment’ process is the most basic cultural and spiritual behaviour
of human beings (Li, 2012). Narrative can give display imagination and create meaning.
(Bedford, 2014, p.133). Using narrative mechanism in museum display can create an
attractive, meaningful and unforgettable narrative environment (Maclead, Hanks, Hale,
2012). Applying narrative thinking in the design of museum display space can empower
meaning, which is a value-added structure of museum display space.

For museum exhibition spaces, this kind of empowerment is first reflected in the infusion
of meaning into the structure of meaning. In the organization of meaning, narrative is not
a mechanical structural combination. It is destined to involve the narrator’s perspective,
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position, ideas and emotions. These factors will undoubtedly increase the power of
meaning construction. It can be said that the application of narrative thinking can make the
meaning structure of the museum display space no longer provide a straightforward and
arbitrary answer, but a story that compresses emotion, wisdom and philosophy. In this way,
narrative can be interpreted and metaphorized into a story with plot, whether historical,
biological, cultural or chemical, and then interpreted through this narrative logic among
many disciplines. For example, in the theme structure of the Mathematics Hall, there is the
connotation of the designer’s tribute to Lovelace. With this layer of connotation, the concept
of space will not be so pale; it will be more meaningful and embody certain emotions. The
theme itself also contains certain ideas and concepts. Here, the word ‘our’ shows that the
meaning construction of this theme has an affinity perspective, which suggests that the
interpretive position is to integrate the narrator and the experiencer, and the speaker strives
to stand on the viewer. This perspective can easily immerse the audience in the story and
create a fascinating desire to continue reading; it can make the audience feel the connection
between the theme and themselves, and can share experiences with others.

Second, the construction of meaning in narrative thinking empowers meaning interpretation.
When a person is telling his or her own story, it is the subject ‘I’ who constructs the story
with the object ‘self’ as his/her principal, and it is also the subject ‘I’ who examines and
reflects on the object ‘self’ (Shi, 2004). Storytelling also gives designers and viewers a sense
of empathy. Telling stories requires imagination as does understanding stories. A good story
is reasonable and unexpected. This requires that storytelling provide the audience with a
plot gap and encourage them to participate in the construction of meaning together, which is
essentially an inspiring meaning construction. For example, the organic giant luminous body
device at the centre of the exhibition space of the Mathematics Hall unifies the entire hall

in a space environment with a stage effect. From the perspective of meaning structure, this
device inspires the audience to respond and think through the strong expressiveness of the
device, and then complete and fill in the blanks in meaning. At the same time, the answer to
this blank is not the choice of A and B, but it gives each person a certain degree of freedom,
which is open and inspiring. At the same time, this installation form itself reflects an open,
decentralized and inclusive form meaning, which brings the idea to cater for the multicultural
needs of contemporary audiences’ participation, curiosity and sense of self, and encourages
the audience to explore and consider the entire space and its theme. From the perspective
of the construction of spatial meaning, the installation of the Mathematics Hall has formed a
relatively independent design landscape, which has created a complex interface, has a multi-
dimensional sense of layers and enriched the dimensions and connotations of the space
interpretation and experience—a value-added meaning construct.
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Figure 3 Thematic interpretation of the exhibition space in the Mathematics Hall of London’s
Science Museum

In addition, the empowering significance of narrative thinking lies in digging through the
stories behind the exhibits in an effort to find new insights and value, as shown in Figure3,
for small aircraft. This is not a brief introduction to what the aircraft is called, when it was
produced, etc. Instead, it first makes a very clear statement: without mathematics, the
public’s dream of flying would be ruined. This narrative method can psychologically hook the
audience to further explore the subsequent narrative development.

Then the storyline development of this exhibit is implemented in five units: 1 the birth of civil
aviation, 2 mathematics and the civil aviation industry, 3 aircraft safety 4 Frederick Handley
Page (British aircraft designer, engineer, aviation entrepreneur, and designer of this exhibit),
and 5 the great progress in aircraft design. A more detailed narrative is set up under each
unit. It can be seen that this kind of display has not stopped at the introduction of the object
itself, but has developed a valuable story around the exhibit, thereby making the exhibit
more meaningful. In this way, for the construction of the meaning of empowerment based
on narrative thinking, the interpretation of the exhibit is not to stay on the external form of
the exhibits, but to dig deeper into the story behind the exhibits, strive to find new insights
and value meanings, and activate and excavate the exhibits. The historical experience and
culture behind it enrich the content of the exhibits. Only in this way can the audience obtain
deeper satisfaction and leave an impression when interpreting the exhibits.

4.3 Rules for integrated elements

Narrative thinking can also provide logic and rules for integrating diverse elements. The
narrative has a law of interconnected and intentional elements (Brooks, 1992, p. 5). For the
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museum exhibition space, the elements in the space are like the words and phrases of a
written text. Although they have independent forms of existence, they cannot present the
theme and meaning independently. This requires grammatical connections and combinations
between certain logical relationships, so as to integrate them into higher-level spatial
elements, such as sentences and paragraphs. The narrative is a whole, a continuous complex
of events (Chartman, 2013, p. 7). In this way, narrative thinking can help the scattered

and disordered spatial elements to be integrated into a larger spatial structural unit with
context and logical order and promote the development of the plot. Because this kind of
spatial structure unit has narrative logic and order, it is easy for the audience to perceive
and experience it, and ultimately explain and understand the meaning of the overall display.
To sum up, narrative thinking can provide two main types of grammar for the integration

of display space elements: time-based element integration and theme-based element
integration.

The integration of elements based on time means that the events described in the narrative
are organized on a time axis (Prince, 2013, p. 65). In the real world, there is usually no
obvious time relationship between ‘events’ or ‘elements’. This is the actual state of existence
of the world. The museum’s display needs to be interpreted. If there is no order relationship
between the elements in the display space, it will be difficult to understand because it is

too scattered. For narrative thinking, the significance of the integration method based on
time elements lies in the ordering of the elements spatially in order of time to make the
transmission of meaning possible. Time focuses on beliefs and demands for a sense of order
and certainty in the world (Yang, 2007, p. 42). The integration of spatial elements based

on time has a strong sense of narrative structure, clear guidance and clear order. From the
perspective of the fluidity of time, integrating elements according to time is intuitive because
history itself is immersed in the flow of time, and recreating history is organized to make the
flow of time visible and allow for the audience’s perception and experience.

FORM AND BEAUTY
PROPORTION

PERSPECTIVE

HOW BUILDINGS STAY UP
MONEY

COUNTING

HOW THE ECONOMY WORKS
GAMBLING

LIFE AND DEATH

MORTALITY

MEDICAL STATISTICS
MEASURING PEOPLE
RISK

TRADE AND TRAVEL

WEIGHTS AND MEASURES

SOLVING EQUATIONS
PEACETIME PAYOFF
RECOGNISING PATTERNS

MAPS AND MODELS
UNDERSTANDING THE HEAVENS
SURVEYING THE LAND

A ELLING THE OCEANS

THE POWER OF COMPUTERS

Figure 4 Thematic space layout
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Of course, not all museum display space elements can find the chronological relationship
associated with them. In this case, themes can be used to integrate the elements to form a
related spatial structure. The integration of theme-based display elements is to group them
into a series of sub-themes that can be associated with the primary theme. The characteristic
of this narrative connection is that each element in the space has an internal thematic
relationship, and there is no time sequence. Each ‘theme’ is equally important. However,
care needs to be taken to ensure that the audience remains connected to the entire subject
(Locker, 2011, p. 9). The designers of the Mathematics Hall chose this method to integrate
the elements, as shown in the figure below. It contains six sub-themes and 21 terminal
themes. From a logical perspective, there is no obvious chronological order between these
subtopics and terminal topics, so it is suitable to integrate spatial elements in a thematic way
(Figure 4). Based on narrative thinking, the integration of spatial elements based on themes
enables the 21 terminal themes and the overall theme to be closely cantered around the
theme of mathematics, which can produce a clustering effect. The spatial structure layout
brought by this integration of elements is open, and viewers can freely choose interesting
points of interest for understanding and exploration. On this basis, different display methods
can be set according to each independent terminal theme, such as physical models, visual
data display, video loop playback, interactive query devices, etc., to enrich the development
and expressiveness of the narrative. The logic-based integration of elements based on

the theme of the Mathematics Hall is to use the theme to lead and make coherent the
entire space, and guide the creator to further develop specific spatial details through the
framework. In this way, the theme guides and regulates the structure of the space. It will not
focus on the specific details and ignore the initial goals and directions. It will continuously
enrich and emphasize the meaning and value of the theme in the process of spatial
expression.

The internal power of narrative thinking promotes the integration and development of
elements. The motivation of the narrative moves the narrative process from the beginning,
through the middle, to the end (Phelan 2016, p. 6). The motivation of narrative thinking
enables the elements in space to form a fusion and symbiotic relationship, rather than
independent and obtrusive elements, which allows the audience to actually feel the sense of
order and art brought by integration in the experience. For the design of museum exhibition
space, the motivation provided by narrative thinking is not a single-channel advancement,
but a binary opposite transformation relationship; that is, the museum exhibition space
provides the potential of narrative motivation, and the development of this motivation needs
the action and reading of the audience to activate and construct, so the plot is derived from
the interaction between the audience and the exhibition space. It is narrative power that
drives this interaction and promotes the development of space into a continuum with overall
significance. In this process, we must always consider the motivation of the audience to read,
combine the power of spatial development and the power of their experience to promote
orderly display space development, feedback and conversion. Here, the museum display
space is a kind of dynamic field composed of complex elements.
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4.4 Providing a credible interpretive experience

The narrative thinking based on the vividness as the evaluation standard can also provide a
credible means of interpretation for the museum’s exhibition space discourse experience.
The mechanism of narrative lies in believable suggestions and recognition (Zurlo & Cautela,
2014). The credibility of the knowledge generated by science is mainly based on objective
facts as the logical basis and the standard is consistency and testability, while the credibility
of narratives mainly comes from fidelity and vividness. The narrative ‘truth’ is judged by its
plausibility rather than verifiability (Xiang, 2014). Specific to the design of museum exhibition
space, the vivid and credible interpretation experience mainly comes from the role of fiction
and imagination in narrative thinking.

Non-fictional scientific thinking often tells us how life is, and fictional narrative thinking tells
us how life should be, it is a pursuit of realism and poetry. Fiction refers to the relationship
between a world and things outside its boundaries (Ronen, 2004, p. 15). Without fiction,
there is often no narrative (Peng, 2019). From this perspective, we can understand that
narrative is fictional, and it is the product of creation, imagination and construction (Peng,
2016). The Mathematics Hall itself is actually a kind of spatial fiction, a real and poetic
construction. Each specific mathematical story does not tell the audience exactly what
mathematics is, but based on certain exhibits, vivid scenes are formed through fiction to
more vividly explain what mathematics can do, how mathematics affects and changes our
lives. These do not need to emphasize the authenticity of these scenes here, but focus on
the vividness of the narrative of these mathematical stories, and then use this vividness to
capture the audience’s attention, so they can understand and recognize the purpose and
appeal of the display.

Figure 5 Space narrative discourse
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The credible narrative interpretation method is also inseparable from the human
imagination, which can find the inner structure between facts beyond the trivial and the
grand (Palmer & Jankowiak, 1996). The imagination in narrative is an artistic method based
on fiction and reality, the way in which the mind blends fiction into facts. Imagination

has the function of connecting known and unknown meanings, and it has the function

of generating presence and evoking absentness (Folkman, 2014). It is more purposeful

than reasonable and points to specific conclusions, while imagination is derived from the
experience of individuals and organizes the material relatively loosely or casually (Pauwels,
Meyer, Campenhout, 2013). Narrative requires no empirical facts, but consciously selects and
reorganizes the human mind, and then forms a narrative whole with intrinsic meaning (Zhao,
2013, p. 15). Compared with history and facts, the narrative of the Mathematics Hall is not a
reproduction. It is formed by the fragmentation of experience and facts through imagination
and cooperation, which forms the experience and facts and clarifies the meaning of the
structure. So narrative imagination can make the perfect combination of events in narrative.
On the other hand, it can also bridge the gap between readers and authors so that narrative
communication can proceed normally. To some extent, imagination can trigger the emotions
of the listener, and it can help the listener complete the direct leap beyond linear logical
thinking to a certain extent (Quesenbery & Brooks, 2014, p. 23).

For the designers of the Mathematics Hall, the credible interpretation experience
requirement does not just rely on history, it also requires active and appropriate fiction,
positive imagination. Narrative thinking can fuse fiction and imagination together to form a
chemical medium that connects multiple elements such as history, society and culture. It can
be said that the space is limited and the story is unlimited. In this way, narrative thinking can
construct the exhibition space of the Mathematics Hall into a miracle, a lifelike and infectious
interpretative experience.

5. Discussion and Conclusion

In fact, the study of narrative thinking involves knowledge of many disciplines, and it is
difficult to explain the complex content in an article. The main purpose of this article is to
try to explore some of the main characteristics of narrative thinking that can be used in
design with reference to the way of design thinking. Of course, this position is based on the
differences and comparability assumptions between the two disciplines. For the design of
the museum exhibition space, the application of narrative thinking helps the theme of the
exhibition space pay closer attention to interpretation and expression. Narrative thinking can
also be used as a value-added structure to give meaning to the space. Structure can provide
an integration rule for the elements of the exhibition space and can provide a credible
interpretative experience. In summary, as shown in figure 6, for the design of museum
exhibition space, narrative thinking is both an interpretive mode and an experience mode;
one can either interpret the museum exhibition space through narrative or experience it
through narrative. As shown in the figure, the four main characteristics of the narrative
thinking on the left side of the figure can be basically applied to the design of the exhibition
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space of the museum, which is illustrated by light colored lines. Dark lines indicate that the
features on the left are the key areas that are applied to the specific theme on the right.
For example, the structured process is mainly related to meaning construction and element
integration, and the evaluation annotation is mainly related to interpretation experience.
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Figure 6 Frame diagram of narrative thinking applied in exhibition space

Contemporary design is not only seen as a professional system and a special skill, it is

also seen as an art of communication (Buchanan & Margolin, 2010, p. 1). Based on this
background, the museum display space, no matter the form, the needs of the audience

or the standard of the experience, no longer has a fixed definition, but it varies with time
and place. The museum display space has gradually changed from the earliest place for
preservation to a public space that encourages participatory experiences, becoming a part
of popular culture, a cultural product that integrates the attributes of learning, leisure,
tourism and communication. In this context, the design of museum exhibition space is more
concerned with artistic aesthetics and technical aesthetics (Lorenk, Sconick, Berger, 2008, p.
12). These spaces put emphasis on participation and interaction and strive to improve the
efficiency and effectiveness of the information displayed through sound, light and electricity;
display design that emphasizes the experience of information itself focuses on cognition and
emotion of reading information (Lu, 2002, 14). Inquiring into the design of the museum’s
display space based on narrative thinking is actually a choice, that is, choosing to explore the
design language itself with a language that is internal to human experience and structure.

If this exploration cannot outline design thinking, the doctrine, at least, also proposes a
museum display space design skills and topics, which deserve further research.
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Abstract: Universities are expected to play animportant role as drivers ofinnovation and
economic growth. Despite efforts to match these expectations, the commercialisation
of scientific research remains poor. Issues in the commercialisation of research that
have been identified in previous literature include scientists’ lack of business skills,
poor understanding of industry needs and lack of funding for development. However,
there is a lack of studies proposing practical tools to bridge the gap between research
and the market.

Studies analysing the activities of certain technology companies propose using
workshops to assist technology innovation. However, the method for using these
workshops in universities remains unexplored. This paper aims to explain why the
workshops should include designers assisting scientists if used in the academic context.
It takes recommendations from literature and uses interviews with multiple scientists
developing technologies to inform the design of the multidisciplinary workshop
structure.

Keywords: multidisciplinary collaborations; design and science; technology development;
research commercialisation

1. Introduction

Universities’ scientific research is a key factor identified to a nations’ ability to innovate,
generate and sustain economic growth (Mansfield & Lee, 1996). This has recently been
substantiated in Australia, with the National Science and Innovation Agenda (NISA) aimed
at leveraging scientific research to generate new business opportunities. In addition

to generating new knowledge, the Australian government funding structures expect
university research to impact the economy, society, environment or culture (Government,
2019). Studies have shown that universities have been reacting to these expectations by
increasingly modifying their mission to encourage science commercialisation (Rasmussen,
Moen, & Gulbrandsen, 2006). However, despite universities efforts to increase research
impact and collaboration with industry, in some countries such as The United Kingdom,
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commercialisation of research remains poor (Livesey, Minshall, & Moultrie, 2006). Others,
like Australia, show poor university-industry collaborations (OECD, 2017). This gap between
university research and the market is referred to by Wessner (2005) as the ‘the valley of
death’.

This paper proposes that designers and scientists need to work together in the university
context if they aim to match the research impact expectations of goverments and
universities. It explains why design and science should collaborate, and focuses on practical
methods that utilise designers’ skills set to align scientific research with commerecial
opportunities early in the technology development process.

Technology Management literature recommends using technology roadmaps to align
technology development with commercial opportunities in tech-based companies and
suggests using multidisciplinary workshops to facilitate this process (Phaal, Farrukh, &
Probert, 2007). It also recommends to analyse market trends and create future scenarios

as technologies require a long time to be fully developed (Brem & Voigt, 2009). Based on
these various recommendations, the authors propose using multidisciplinary workshops with
designers and scientists in the university context. The methods reviewed in the literature
refer to those used by technology companies. How such tools can be used in universities to
assist in scientific research remains to be explored. Therefore, this paper explains how these
workshops can be implemented in an academic context.

Interviews with multiple scientists developing technologies were used to inform the
workshop design relevant for an academic context. The design researchers also used the
interviews to understand the readiness of the scientists to participate as co-creators. Based
on the analysis of the interviews, the authors propose a workshop structure where possible
future scenarios are used as stimuli for generating ideas. These scenarios are based on
existing literature analysing market, user and technology trends. This work is part of a

more extensive PhD research study that seeks to test different design activities in scientific
research based on the framework for technology development (Mesa, Thong, Ranscombe, &
Kuys, 2019). This work is undertaken with the science Centre for Translational Atomaterials’
of Swinburne University of Technology.

In the context of this paper, multidisciplinary collaborations will be understood as different
disciplines working together and providing different views on a problem based on their
expertise (Stember, 1991). The word ‘co-creation’ has been used in multiple contexts as
explained by (Ind & Coates, 2013). In this paper, co-creation will describe the joint effort of
designers and scientists generating and refining ideas and concepts together with a shared
objective. ‘Design’ refers to the activities of people with specific procedural training to create
practical design artefacts across communication, industrial, service and digital design fields.

Technology or knowledge transfer offices play a significant role in the commercialisation
of university science. However, these activities are generally derived from business and
entrepreneurship disciplines and are outside the scope of this paper.
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This paper seeks to answer the following research questions:

RQ1: What are “key points” to take from existing activities used by technology
companies to identify commercial opportunities through workshops?

RQ2: What “key points” should be emphasised when implementing workshops for
technology development in universities?

This work explores literature describing the challenges scientists face in recognising
commercial opportunities from their research. Then, it identifies how designers’ skills can
assist scientists in this process. To answer the first research question, the authors analyse
technology management literature and the recommendations of authors in this field. For the
second research question, this paper presents the results of eight in-depth semi-structured
interviews that helped in understanding technology development in universities. Based on
the interview results, this study proposes a multidisciplinary workshop to assist opportunity
recognition in scientific research in universities. The paper focuses on science that may lead
to novel technology development, and acknowledges that not all university science should or
needs to be commercialised.

2. Scientists’ challenges, designers’ strengths

2.1 Scientists’ challenges identifying commercial opportunities

Different studies have analysed the reasons for the low commercialisation rates of
universities’ scientific research. According to Wirmseher (2017), scientists’ lack of business
skills is one of the main reason for their commercial failures. Compounding this, Wiirmseher
(2017) explains that scientists fear that commercialising technologies negatively affects

their academic careers. Zappe (2013), reflecting on his own scientific career, argues that
scientists usually do not understand industry needs and motivations. Zappe explains that

in some science fields like physics, chemistry, engineering and biology there is a vast gap
between an exciting result that can be published in ‘Nature’, and its embodiment into a form
that can be used by a company to start the development of a product. Even in technology-
based companies, recognising an opportunity for commercialising is far from easy; managers
usually underestimate the time and effort required to develop new technologies, causing
premature insertion into the market (Eldred & McGrath, 1997).

Expecting scientists to be excellent researchers and at the same time to be experts in
marketing, product design and business is not fair or realistic. Here lies an opportunity

to explore how other disciplines can collaborate with science. This paper is concerned
specifically with how designers can do this, with a focus on university science as the context.

How can we then — as designers — assist scientists through multidisciplinary collaboration
to facilitate the translation of their work?
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2.2 Designers’ skills and contributions to science when collaborating with
scientists

Before understanding how designers’ skills can complement scientists’ commercialisation
activities, it is essential to understand the difference between both disciplines. Roozenburg
and Eekels (1995) argue that scientific enquiry analyses and understands the natural world
to create new knowledge. Design, in contrast, uses knowledge to transform the natural
world. This idea is also supported by Rust (2004). He explains that while scientists focus on
understanding and exploring what already exists, designers focus on invention and novelty.
Therefore, the identification of commercial opportunities for new technologies sits between
the interests of both disciplines. Simply put, a scientific project requires finding a market
need — or predicting one — if it is expected to be transformed into a commercial technology
product.

Previous studies describe how designers can assist scientists in conducting research. For
example, Rust (2004), Driver, Peralta, and Moultrie (2011) explain that designers can imagine
new and future scenarios to assist scientists in understanding the potential usability of
technologies. Simeone, Secundo, and Schiuma (2017), based on the work of Sainsbury
(2007), explain that design can assist scientists in developing commercial applications during
research stages. After analysing multiple collaborations between designers and research
institutions, a study by DesignCouncil (2015) reports that designers can help scientists
identify commercial opportunities for their work. Driver et al. (2011) found through case
studies that designers ability to do market and user research can enhance the commercial
potential of the outputs of scientific research. Moultrie (2015), continuing the identification
of design contributions to science, found that in early stages of scientific research visualising
potential future applications was critical to the case studies. As the authors put it: “these
visualisations stimulated discussion regarding the enabling science and the likely market
potential”.

Simeone et al. (2017) focus on understanding the role of designers in collaborative activities.
They point out that designers can help multidisciplinary groups ideate through graphical
representations such as prototypes, sketches and data visualisation. Simeone et al. (2017)
found that design enables knowledge sharing and translation of ideas between stakeholders.

Analysing designers’ skills, Crismond and Adams (2012) state that experienced designers
delay decision making in terms of defining a solution for a problem. Through market
research, technological investigations, and doing brainstorms, designers gather a clearer
understanding of problems to come back with multiple solutions for them (Crismond &
Adams, 2012). These activities conducted by designers complement the research skills of
scientists.
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3. Adapting tech management tools to the university context

3.1 Industry practices for opportunity recognition in early stages of technology
development

The problem of identifying commercial opportunities for new research is not exclusive to
universities. To understand how to deal with the innovation issues in companies, Brem and
Voigt (2009) study the approach of a thriving technology firm in Europe. The study highlights
that workshops mixing internal and external experts in technology, marketing and regulation
represent a central first stage in commercialising research (as illustrated in Figure 1). Within
workshops, trends are identified and discussed alongside technology competence and
corporate interests of the company. The goal of workshops is leveraging a team of different
experts to define future scenarios for the next 5 to 10 years. After the scenarios are fully
analysed, ideas for new products and services are generated. The authors explain that the
success of these workshops depends on the right mix of people from different disciplines,
ideally those known for being innovative and creative.

Figure 1 Triggers and key elements in technology innovation management (Brem & Voigt, 2009).

Alongside the workshop activities mentioned above, technology roadmapping (TRM) is
cited in technology management literature for assisting the innovation process (Probert,
Farrukh, & Phaal, 2003). TRM help align markets with technical competences, resources,
technologies and products to identify the best commercial opportunities for organisations
(Phaal et al., 2007). Phaal et al. (2007) propose a workshop based TRM uniquely suited for
innovation process and identification and exploration of opportunities. The authors say that
traditionally, the workshops aim to set organisational short- and long-term goals. In terms of
participants, they concur with Brem and Voigt (2009) who suggest having a multifunctional
team representing both the technical and commercial side of the company. Phaal et al.
(2007) also go on to propose a workshop structure consisting of six main stages:
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1. Planning: Determine the aims, roadmap architecture, participants, logistics and
workshop agenda.

2. Workshop stage (a): a strategic landscape is developed based on brainstorming.
It aims to capture perspectives in areas of interests and critical issues.

3. Workshop stage (b): Opportunities are identified and prioritised using the
strategic landscape from the previous stage.

4. Workshop stage (c): Opportunities are explored in more depth and roadmaps are
constructed and presented in small groups.

5. Workshop stage (d): The opportunities are reviewed, learning points identified
and a plan of action is set.

6. Review: At a suitable time, the execution of the technology roadmap is reviewed
to ensure that the plan of action is being executed.

Figure 2 illustrates the structure of a traditional technology roadmap; the graphic
representation constructed with the workshops. The roadmap shows how the different
ideas, driven by multiple experts, are aligned with future opportunities. The work by Phaal
et al. (2007) shows that the purpose of TRM workshops is to create divergent thinking and
explore many ideas, before converging in the most attractive opportunity. This process,
typical in design, is similar to the renowned ‘double diamond’ design process proposed by
DesignCouncil (2005) (see Figure 3).

Figure 2 Traditional technology roadmap structure adapted from (Phaal et al., 2007).
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Figure 3 Double diamond design process adapted from DesignCouncil (2005).

Based on the key literature discussed in this section we can see that workshops with
multidisciplinary stakeholders are crucial at the start of technology commercialisation and
that divergent and convergent idea exploration are vital activities. The next section will
summarise the key elements of technology innovation in companies and will explain how
these can be adapted to universities using design-science collaborations.

3.2 Integration of technology roadmapping into the academic context and the
role of design

The works of Brem and Voigt (2009) and Phaal et al. (2007) (previously reviewed) describe
the characteristics that contribute to successful technology innovation management;
including the important role that workshops play in that process. Below, ten key elements
are highlighted in these works that must be considered when designing these types of
workshops:

1. Define a clear strategy and long-term goals before selecting a project for
development.

2. Include experts and people from different areas with decision-making power to
steer the technology project.

3. Analise market, user and technology trends to understand the upcoming future.

4. Consider legal, political, sociocultural, environmental and environmental policies
that may affect the projects.

5. Create future scenarios based on the trends analysed.

6. Maintain frequent communication with people from different departments to
understand their insights.

7. Give all participants a voice to contribute to the ideas and share their knowledge.

8. Have people understanding the technical side of the technology and people that
can understand markets and users.

9. Have innovative and creative participants in the workshop.

10. Define a plan of action with all the participants involved in the project.
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These activities include market research, understanding of users, the creation of future
scenarios and teamwork. As presented in the review of the literature in section 2.2, these are
skills that designers are trained for; and it has been shown that they can assist scientists in
their research (Driver et al., 2011; Moultrie, 2015; Rust, 2004; Thong & Kuys, 2012). In other
words (and as previously explained in section 2.2), once knowledge is generated by scientists,
the design domain can translate how this knowledge (technology) can be embodied into a
product.

4. Research approach

4.1 Interviews: objectives and planning

As presented in the previous section, a key imperative for tech-based companies is

making sure that there is an appropriate strategy and clear goals defined. While literature
reviewed suggests conducting workshops with experts from different departments to

create technology roadmaps, the potential value of this in university contexts is unexplored.
Universities rarely have focused areas aligned to commercial goals, but they do have experts
from multiple disciplines. Thus, we contend there is an opportunity to leverage this diversity
with collaboration activities such as multidisciplinary workshops.

Before proposing a structure for multidisciplinary workshops, it was necessary to understand
scientists’ motivations, incentives and approaches to technology development. For these
reasons, interviews were conducted. These interviews with scientists informed the plan for a
workshop suitable for the specific university setting needed and the level of maturity of the
technology to be explored.

The interviews had a checklist of topics, but some questions were covered more in-depth
depending on each participant expertise, as recommended by (Robson, 2011 p.285).
Following Robson’s recommendations to avoid biased answers, the open-ended interview
guestions were carefully selected so the participants could share their own thoughts

and opinions. The themes covered by the interview were: scientific project selection;
understanding of designers’ skills; roles in technology development; and tools used to assist
technology development and commercialisation.

4.2 Sample demographic data

The interviews targeted eight scientists with different backgrounds and varied research
experience (see Table 1). The reasons behind this were to see if each scientist had different
views on technology development according to their experiences as academic researchers
and if they had different project management.
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Table 1 Interviewees’ demographic data.
Participant Age Background Gender Position Research field
Scientist 1 30-34  Physics Male Post-Doc Micro-photonics
Scientist 2 25-29  Robotics engineering Male PhD student  Micro-photonics
Scientist 3 30-34  Physics Female Post-Doc Bio-Photonics
Scientist 4  20-24  Materials science Female PhD student Micro-photonics
Scientist 5 30-34  Electronic engineering Male Post-Doc Integrated photonics
Scientist6  40-44  Optics and economics Female Professor Micro-photonics
Scientist 7 50-54  Physical chemistry and biophysics Male Professor Bio-Photonics
Scientist 8  50-54  Engineering and chemistry Male Professor Biomaterials

4.3 Analysis of Interview data

As the objective was understanding the thoughts of the scientists and the meaning of the
answers, thematic analysis was selected as the analysis method. The data segments were
grouped in themes and then further coded in subthemes; until no more were identified,
as suggested by Gilbert (2008, p.259-264). The codes were labelled using meaning
condensation; a method where the answers of the interviewees are compressed into short
sentences (Kvale & Brinkmann, 2009, pp. 205-207).

4.4 Interview results

THEME 1: SCIENTISTS’ GENERATIVE MINDSET AND SELECTION OF PROJECTS

Most of the scientists highlighted that they like solving problems and generating new
knowledge. The results show that they target research areas based on trending research
topics. When asked about the process to conduct research and select projects; the answers
indicated that the professors in charge of the group are the ones steering most of the group
research, or at least the primary goals.

“Well, | think the final goal, and at least one of the individual goals are provided by our
supervisors. They will give us most of the guide for how or what kind of small targets we have
to reach” (Scientists 1).

One of the professors said:

“The main thing is a unique contribution that highlights our expertise. Then, if | think that it is
an important project for us, and | think that it is where we should be focusing on, the decision
is made” (Scientists 7).

As one of the recommendations from technology management literature was including
multiple experts while selecting the projects, teamwork and a co-creation approach should
be emphasised in the workshop to mitigate the issue of one person taking critical decisions
on their own. When the scientists were asked how the research projects were selected

for development, most of them replied that the process is done by comparing experiment
results to other publications in the field, looking what other scientists did before, and
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attending conferences to identify “hot topics” and research trends. Only one professor, who
had been previously involved in technology development and commercialisation, explained
that maintaining frequent communication with clinicians (end-users of his research) was
essential for defining selection criteria for his projects (see Figure 4).

Figure 4 lllustration of “Scientist 8” management approach for scientific research projects.

Despite most interviewees being aware of the importance of understanding industry needs,
only one scientist mentioned defining a commercialisation strategy. Furthermore, none
mentioned conducting market research, reviewing trends or defining future scenarios. The
lack of awareness of the importance of these activities, already identified in this paper as key
elements for identifying commercial opportunities for new technologies, is an indicator that
they should be the focus of the multidisciplinary workshop.

THEME 2: SCIENTISTS’ UNDERSTANDING OF DESIGNERS’ SKILLS

The results showed that scientists did understand that design could contribute to technology
commercialisation; however, they had different opinions and highlighted different designers’
skills.

“I think we, as scientists, do not have a very good idea of how a product that needs to be sold
into the market has to look like. So, we definitely need someone who has that knowledge”
(Scientist 3).

“We are doing research from the fundamental end and then the design is more from the real
product end... if we can meet somewhere or guide the design from the very beginning, that
would be a very efficient way” (Scientists 6).

One scientist talking about his previous experience with a designer said:

“They (designers) allowed the project to expand considerably in areas where we never

ever thought it would go into and it was directly attributed to getting more funding as well.
Because we do not just have a project based on a material, we have a project-based around
a holistic approach to developing a product. Things that material scientists would never think
of” (Scientist 8).
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Although the interviewees understand some of the benefits of working with designers, it was
not clear for most of them — with the exception of the professor who worked with designers
before — when designers should be called to collaborate, and in what degree it would be
beneficial for their research group.

THEME 3: DISCIPLINES’ INVOLVEMENT IN TECHNOLOGY DEVELOPMENT FOR
COMMERCIALISATION

The analysis shows that the scientists interviewed understand that they play a role in
technology development; however, some of them still think that the commercialisation of
technology is industry’s responsibility.

When asked who should champion the technology to market some interviewees replied:

“To market? The industry. In terms of marketing, access to market, all those things, the
industry is responsible... | would leave that to them” (Scientists 2).

“Tech companies. | think that researchers develop new techniques and these companies,
who are developing techniques as well would like to buy those patents and prototypes from
researchers; to move or push them into the market if they want to” (Scientists 4).

The interviews showed that although scientists’ knowledge that other disciplines can assist
technology commercialisation, most of them did not know when the right time was to
reach them or what resources are available in the university for this process. Again, only the
scientist who had been involved in research commercialisation before knew the importance
of working with other disciplines. However, even he said he did not enjoy the process:

“This transition into commercialisation, | am getting more and more into it. Probably 5-6
years ago | did not like it at all. | just found it very different and very confusing, in terms of
what to do... | was more comfortable back in what | was familiar with; analysing the data...In
more recent time I'm getting to get excited about commercialisation” (Scientist 8).

As the process to commercialise technology is not clear for scientists, the workshop should
make emphasis on explaining and using tools as technology roadmapping. These tools are
expected to help them align their resources and technologies with commercial opportunities
adding clear short- and long-term goals. Additionally, the workshop should provide a space
for multidisciplinary interaction that can make clear the role of other disciplines in the
process of commercialisation.

THEME 4: SCIENTISTS’ UNDERSTANDING OF TECHNOLOGY MANAGEMENT TOOLS

During the interviews, the scientists did not indicate using technology management tools or
structured methods. Each interviewee described a different process for managing research
and developing technologies based on their knowledge. The lack of experience using the
tools recommended by literature could be a challenge for implementing the workshop;
scientists could consider it irrelevant and unfamiliar. Therefore, before conducting each
activity of the workshop, the objectives need to be explained. As designers are familiar with
brainstorming and teamwork, we also recommend having at least one designer in each team
participating in the workshop.
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5. Workshop preparation and structure

Based on the recommendations from literature, and the insights from the interview analysis,
the researchers suggest that the following set of activities are conducted to prepare content
for the workshop. The workshop organiser (preferably a designer with experience conducting
workshops) and the scientist/s that lead the scientific research group of the technology
should be involved in preparation.

1. Accurately measure the current state of research: It must be defined what the
technology can currently do and the “know-how” of the group. It can help
identify short-term commercial opportunities. A fair judgement is required, as a
very optimistic strategy can lead to unrealistic objectives setting (Rec 1, Theme
1).

2. Define a realistic projection of the technology performance if it is further refined:
This activity will assist the brainstorming process during the workshop as it will
help to imagine how the technology could be implemented in future scenarios
as well as identifying long term goals and ideating disruptive technology
applications (Rec 8).

3. Summarise existing commercial agreements and current funding sources: The
scope of the intellectual property agreements needs to be understood before
ideating applications. The explorations of commercial opportunities cannot
create legal issues for the group. Overlapping developing efforts will have
adverse effects and conflict with existing funding partners.

4. Understand potential routes to market: The challenges and implications of
exploring different entrepreneurial approaches must be discussed — such as
licensing or creating spin-offs (Wiirmseher, 2017).

5. Define the advantages and limitations of the technology: This requires both
identifying other research projects with similar development objectives
and other technologies in the market with similar properties. Based on this
comparison, that should include technical data, limitations and advantages of the
research should be identified.

6. Defining a commercialisation strategy: Once all other considerations are
considered, a strategy should be defined to exalt the strengths of the technology
and the group. Even before applications are ideated, the group should know their
competitive advantages.

7. Analyse market, user and technology trends: Trend reports help identifying the
critical problems in the upcoming future as well as the socio-cultural challenges
that will define how people interact with products (Rec 3, Theme 1).

8. Define future scenarios: Identify in the trend reports categories that can be
grouped in different scenarios. Each scenario should describe in short sentences
the main problems and challenges of the upcoming future, considering socio-
cultural, environmental, political, legal, economic and technological influences
(Rec 5).
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5.1 Workshop design

Generally, the workshop follows the model of “design charrette” as proposed by Hanington
and Martin (2012). We now describe the specific details relevant to the context of design
science collaborations.

STAGE 1 — IDENTIFICATION OF MARKET SECTORS AND OPPORTUNITIES FOR EACH FUTURE
SCENARIO

The workshop facilitator, preferably a designer with experience conducting co-creation
workshops, starts explaining the workshop objectives and presenting the participants. The
facilitator role is controlling time and presenting and moderating the activities. A quick
icebreaker activity helps get in the “creative mood”. Then, participants are evenly split into
teams and each given a future scenario. Each team is provided with a whiteboard, sticky
notes and markers. Each participant is asked to write down as many market sectors and
opportunities for the assigned scenario in a few minutes. Then, using mind-maps, each team
is asked to organise the ideas on a whiteboard and to identify as many sub-categories as
possible. When each mind-map is saturated, half of the team members rotate to the next
whiteboard/trend to provide ideas in a different context.

STAGE 2 — IDEATION OF APPLICATIONS FOR THE MARKET SECTORS

The technology being researched by the scientists is briefly introduced and explained to

all participants in simple words. Then, a similar process of individual ideation and team
changing is repeated. However, this time the ideation is around how the technology could be
used in different products to solve particular needs in each of the market sectors previously
identified.

STAGE 3 — SELECTION OF CONCEPTS AND CLASSIFICATION

When ideas are saturated, and participants slow down the idea generation process, they
are asked to go around each whiteboard selecting their favourite technology applications.
Then — again in teams — the most voted concepts are classified in a desirability, feasibility
and viability diagram. The diagrams are presented to the rest of the participants and then
there is a discussion of the workshop results. These applications can be further classified in
technology roadmaps by the head of the scientists with assistance of the design facilitator.

6. Discussion

There are two main challenges that still need to be explored. First, the openness of scientists
and designers to engage in this type of activity. This relates to the second challenge; the
incentives for designers to engage in these collaborative activities are not yet identified. It
may change from one institution to another, but for collaboration to succeed it is essential to
identify benefits and workloads for every person involved.

The workshop and the preparative activities suggested in this work will be tested with a
group of scientists developing graphene-based energy storage technology. The results will be

1128



Design and Science: A workshop-based approach for identifying commercial opportunities in...

analysed and presented in another manuscript. After, it is aimed to continue exploring how
these tools can be applied to other technologies being developed in the university. As the
use of these tools is unexplored in literature, it needs to be applied with different university
technologies to test replicability.

After analysing the literature in this field, more questions arise; to what extent do technology
companies use co-design activities? Can this co-creation workshop tool be tested with
similar technologies in industry? To be able to answer these more research is required.

The role that different design disciplines may play in this co-creation activity and the desire
to engage is still unknown, as it may be related to the organisations desire to innovate. Is
commercialisation of technology only dependant to the head of the scientific group? What

is the role of individuals and university mechanisms? Finally, it must be mentioned that co-
creation activities done with trend analysis and future scenarios may not only be useful to
identify commercial opportunities, but to identify undesirable outcomes before technologies
are developed.

7. Conclusions

This paper has explored the literature of technology management to identify best practices
to apply in universities. It has also shown that designers have the skills necessary to assist
scientists in applying those recommendations. Moreover, the study collected data from
interviews to understand the scientific research process before proposing tools for identifying
commercial opportunities in this environment. Finally, based on the recommendations from
literature, and the knowledge acquired from the interviews, this paper proposed a workshop
structure that allows the combination of scientists’ technical knowledge with designers’
generative and teamworking skills.

The interviews showed that scientists are aware that designers can contribute to their work
and are aware that designers have a better understanding of users and industry needs.
However, scientists do not seem to know mechanisms to collaborate with designers, and
literature does not provide tools to assist this process. Only one scientist, who worked with
designers before, understands in-depth the value of these collaborations. Therefore, this
study furthers the idea of the importance of design and science collaborations for technology
development and commercialisation in universities and proposes a multidisciplinary
workshop as an initial bridge between disciplines.

The proposed workshops have the potential to help identify commercial opportunities early
in scientific exploration. However, the tool still needs to be tested, and the potential of
implementing technology roadmaps in university contexts further explored.
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Abstract: This study employs holistic service design thinking to analyze and optimize
the existing services of a public animal shelter and improves adoption experiences
at the animal shelter using co-creation workshops. The proposed service design
will provide adopters with proper assistance while reducing the burden on staff
members. The finding of this study including three aspects: first, this study presents
critical aspects when optimizing services in public adoption agencies through the
case. Second, in service cases with complex stakeholders, co-creation workshops help
effectively combine the needs and perspectives of all parties. Finally, service design
testing integrated with stakeholders’ opinions helped enhance the recognition of the
design concept and the probability of implementation. The findings can help increase
the efficiency of communication between animal shelters and the public and further
enhance the shelter’s reputation and adoption rate. Furthermore, it will increase our
understanding of service design.

Keywords: service design; co-creation; public animal shelter; adoption process

1. Introduction

In 2015, Taiwan became the second country in Asia to implement the “no-kill” policy, thus
establishing an important milestone in stray animal protection (CoA, 2017). However, the
current number of stray dogs in Taiwan is approximately 147,000, whereas the maximum
capacity of the public shelters is about 7,000 stray animals (CoA, 2018). These conditions put
immense pressure on an already burdened staff. For example, the researchers worked with
a shelter in which each staff member not only had to care for an average of 20 dogs but also
were tasked with adoption-related administrative work. Stray animal education for adopters
can be time-consuming and difficult to achieve even with the help of volunteers. As a result,
in the studied animal shelter, 47% of adopters returned their pets and the adoption rate
seemed to stagnate.

This work is licensed under a
BV _Ne Creative Commons Attribution-NonCommercial 4.0 International License.
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Optimizing the Adoption Process in Public Animal Shelters through Service Design Thinking

Therefore, this study aims to conduct an in-depth analysis to determine the difficulties and
key touch points of the adoption process for stray animals and accordingly, improve the
process using service design thinking. The proposed service design will provide adopters
with proper assistance while reducing the burden on staff members. The findings can help
increase the efficiency of communication between animal shelters and the public and further
enhance the shelter’s reputation and adoption rate. Importantly, it will help optimize the
adoption process to ensure that stray animals find a permanent home and are not re-
abandoned.

1.1 Research Objectives

This research focuses on optimizing the adoption experience and process through service
design with three main objectives. First is to provide useful adoption assistance and

improve the adoption rate at the animal shelter. Second is to establish an effective matching
mechanism and convey full information to the adopter to reduce the possibility of animal re-
abandonment. Finally, it aims to re-aggregate the staffs’ adoption goals to ensure consistent
services, optimize the staff’s workflow, and enhance the animal shelter’s reputation and
adopters’ overall adoption experience.

These objectives can be narrowed down to the following:

1. Use a service design process to explore adopter’s pain points and needs in the
adoption process;

2. Explore how to use the co-creation workshop to integrate staff experience to
create a conceptual design;

3. Discuss the role of service design thinking in improving adoption experiences.

2. Background

2.1 Service design

Service design is a cross-disciplinary approach that combines methods and tools from various
areas (Stickdorn & Schneider, 2011). Moritz (2005) defines service design as an emerging
academic field with holistic, multidisciplinary, and integrative characteristics and illustrates
the five principles of a service: user-centered, co-creative, sequencing, evidencing and
holistic. Similarly, Martin and Horne (1993) interpret service design as a process beginning
with conceptualization and ending in realization. A service design must reflect a user’s
opinion, provide a unique service, integrate expertise from various disciplines, be interactive,
and keep improving.

Mager and Sung (2011) suggest that service design not only creates comprehensive customer
experiences but also results in efficient and effective services from an organizational
perspective. In addition to customers, service experiences include service providers and any
relevant stakeholder in the experience network (Helkkula, 2011).
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In sum, service experiences are created through interactions among multiple participants
(i.e., individuals and organizations) and direct/indirect activities involving the participants are
the main platform for experience co-creation (Helkkula et al., 2012). A service journey has
numerous stakeholders and it is necessary to integrate the benefits and needs of all parties
to create a comprehensive service concept through value co-creation. This case study focuses
on co-creation by stakeholders and its key role in service design.

2.2 Kano model

Parasuraman, Zeithhaml, and Berry’s (1988) service quality scale (SERVQUAL) is widely used
to measure service quality. Fick and Ritchie (1991), however, indicate that SERVQUAL does
not apply to service experiences including overall factors. The relationship between the
performance of quality attributes and customer satisfaction is not necessarily linear, that is,
the impact on satisfaction varies by quality attribute (Anderson & Sullivan, 1993).

The quality attributes of a product or service are determined by customers. Thus, Kano,
Seraku, Takahashi, & Tsuji (1984) propose a model that uses positive and negative questions
and compare the responses to classify quality attributes (Matzler & Hinterhuber, 1998;
Schvaneveldt, Enkawa, & Miyakawa, 1991). The two-dimensional quality model serves as a
reference for decision-making regarding resource investment. Figure 1 shows the five quality
attributes of the Kano model with coordinates.

The Kano model (Kano et al., 1984) can be used to effectively evaluate existing or newly
developed products because it elucidates customers’ needs and expectations. In addition,

it provides critical inputs when assigning weight to factors during the development stage.
Therefore, this study employs Kano’s model to conduct a preliminary analysis on the service
concepts.

Figure 1 Kano two-dimensional quality model.
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3. Method

Drawing on the British Design Council’s (2005) double-diamond design process, this study
integrates the design of pre-, core-, and post-service encounters and defines the service
design process as three main phases. Figure 2 illustrates the overall implementation.

1. Discovery and definition: This phase involves the organization of the initial
adoption process to gain an in-depth understanding of the difficulties faced in
the animal shelter and of adopters’ needs through observation, interviews, and
contextual Inquiry. Then, the issues are analyzed and integrated and the insights
are summarized from a service design perspective.

2. Development and delivery loop: Using insights from the previous phase, the
designers propose an initial design concept and create a prototype film. The
prototype film is introduced in the co-creation workshop for a new round
of collaborative design with the animal shelter staff. The iterative concept is
then integrated and designed on the basis of workshop insights from different
stakeholders.

3. Design concept testing: The new service design concept is tested using the Kano
model and as per the staff and adopters’ preferences and opinions regarding
feasibility. Finally, the implementation order for the new service concepts is
proposed.

Figure 2 Research method and process.

4. Case of Animal Adoption

This section comprehensively discusses the three phases of service optimization for the
adoption process at the animal shelter and highlights the insights.
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4.1 Discovery and Definition

This phase involves identifying the difficulties faced by service providers and the needs of
service recipients during the adoption process. More specifically, first-hand observations of
adopters’ behavioral patterns and the adoption process as well as in-depth interviews with
the staff and those with prior adoption experience in the animal shelter are performed. The
findings help understand a visitor or adopter’s motivation, the environment of the animal
shelter, and staff—visitor interactions. The improvements in and optimization of key touch
points is the basis for design and development.

OBSERVATIONS

Observations of stray animals’ selection and interactions with adopters were conducted for
2—-4 hours for a period of one month. During the observation, preliminary interviews with
the research subjects helped integrate visitors’ motivation and experiences in the study and
deepen the understanding of the adoption process.

The adoption journey at the animal shelter can be divided into eight steps: visitors enter the
animal shelter, visitors are guided to visit by staff, visitors select an animal, adopters have a
Q&A session with a shelter staff, adopters interact with the animal, both parties complete
the adoption procedure, animals are handed over to their adopters, adopters leave the
shelter with their animal. These eight stages are the moment of truth (MOT) between service
recipients and service providers for tangible or intangible interactions.

IN-DEPTH INTERVIEW

Prior to conducting the interviews, a stakeholder analysis is performed to understand the
organizational structure of the animal shelter and select the appropriate respondents.
Service recipients include those with a successful or failed adoption experience and other
shelter visitors. A total of eight service recipient respondents participated in the interview.
Service providers are management staff, vets, team members for dog or cat containment,
and administrative and control team members.

The interview content was integrated and interpreted using the work activity affinity diagram
(WAAD) (Beyer and Holtzbla, 1998) and summarized into three major findings, which are
applied as a basis for future design.

INSIGHTS

The field observations and in-depth interviews with service recipients and providers indicate
that the problems can be divided into information asymmetry, poor navigation instruction,
information gap, unsynchronized information, and lack of consistency and efficiency in
personnel (Table 1).
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Table 1

Research insights through observations and interviews.

Problem

Definition

Respondent type

Findings

Information
asymmetry

Information and
service quality
offered by
animal shelter is
insufficient

Recipient

Map positioning is not accurate and
thus, shelter is difficult to locate

Adopters expect to select animals as
per their age and characteristics

Shelter does not offer adoption tools
(e.g., leash and cage) in settlement
stage and thus, adopters may be
disappointed at the end of the adoption
process

Animal shelter does not provide
relevant information about stray
animals

Often the animal shelter is closed and
their working hours are not clearly
communicated to visitors

Provider

Animal shelter does not have diagnosis
instruments and thus, adopters only
know limited information, e.g., an
animal’s age range

Adopters have to arrange for adoption
tools

Poor navigation
instruction

Navigation

and visual
identification
systems in the area
of animal shelter
are incoherent

Recipient

First-time visitors often cannot find the
relevant doghouse or cattery because
of the shelter’s semi-open area and lack
of proper navigation information; some
even enter restricted areas

Staff do not have labels or uniforms and
thus, adopters are unsure of whom to
consultant

Shelter does not offer guidance to first-
time adopters who tend to be unsure of
how to interact with stray animals

Information gap

Information
provided by
animal shelter and
service quality are
unsatisfactory

Recipient

Adopters find it difficult to obtain
precise information because of the
complex and diverse information on the
bulletin board

Animal information card is limited to
medical treatment and does not offer
other care information for adopters

Provider

Adoption documents are too many and
lengthy
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Unsynchronized Changes in Provider Cage numbers and diagnosis
Information stray animal information are manually adjusted,
information are which can easily cause information
not simultaneously synchronization errors and delays in
updated online online updates
and offline
Lack of Lack of Provider Staff cannot provide consistent services
consistency corresponding because of different personalities
f’md efficiency ~ adoption service Feelings of futility can reduce staff’s
in personnel target willingness to publicize
Complex adoption Adoption matters are left unattended
procedure leading when there are many visitors

to low efficiency Staff need to explain adoption matters

repeatedly

4.2 Development and Delivery Loop

The five-level problem definition is used as a reference to design the adoption service
process through co-creation. This subsection presents concept generation, co-creation, and
iteration.

SERVICE DESIGN, VERSION 1: TAKE ME!

Pain points faced by adopters at different stages include the environment, information,
personnel, processes, and hardware equipment at the animal shelter. This study explores
three design concepts:

¢ Information integration (e.g., visit specifications and adoption process flow);

¢ Navigation system design (e.g., route planning);

e Matching system (e.g., animal information card and design for adoption matching
guestionnaire).

Accordingly, this study proposes an innovative adoption service concept, TAKE ME!, which
aims to guide and assist adopters throughout the adoption process. Adopters will be offered
a step-by-step approach to finding a suitable animal for adoption. The concept includes 11
scenarios (Figure 3).
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Figure 3 Storyboard of service design, version 1: TAKE ME!

This service design version focuses on meeting the primary needs of adopters and addressing
related pain points. The concept was proposed to the animal shelter for evaluation

and possible implementation. However, certain difficulties were identified in the actual
implementation. For example, the matching questionnaire does not accurately reflect

the characteristics of dogs with an unstable personality. Thus, it was necessary to further
integrate adopters’ needs and staff experiences to optimize the concept.

The next stage of concept development involves service providers (e.g., staff) in the co-
creation process. This concept not only addresses customers’ needs but also ensures that
the organization can efficiently and effectively execute the concept. Thus, the iteration
phase introduced TAKE ME! as a stimulus in two co-creation workshops that accounts for the
characteristics of the animal shelter staff.

CO-CREATION WORKSHOP

In the co-creation workshop, the staff were asked to collaboratively redefine the core values
of the animal shelter on the basis of the previous TAKE ME! concept. The objective is to
define experience goals (during and after adoption) in advance to create the route and
visual identification design. The workshop is customized to the context of the animal shelter.
The workshop accounts for the staff’s goals to ensure the creation of a consistent service
experience. This serves as an alternative vocalization channel and an opportunity to improve
the workflow.
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Following are details of the two workshops conducted during the co-creation phase:

1. Adoption process and navigation design using previous concept as stimulus: In
the first workshop, the staff and designers re-planned the route and position of
the navigation visual design by organizing the adoption process. This ensured
that the previous design concept accounted for cost and utility as well as more
favorable implementation conditions (Figure 4).

Figure 4 Co-creation workshops to determine new adoption process and navigation design.

2. Experience goals definition: In the second workshop, the staff collaborated to
identify the different ways to organize the adoption process and then, develop
experience goals using the consistent benefits benchmark (Figure 5).

Figure 5 Co-creation for experience goals for adoption process.

The co-creation workshops highlight the following experience goals for the proposed
adoption process:

1. Before adoption: Explore carefully. The adopter should explore all aspects
prior to adoption (e.g., tolerance level of animal) and develop a complete
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understanding of how to care for the animal.

2. During adoption: Real experiences. During the adoption process at the shelter,
adopters must explore the animal’s characteristics (e.g., a dog’s bark or an
animal’s smell) to gain a sense of their post-adoption experiences.

3. After adoption: Convenient consultation. Post-adoption, adopters are likely to
face problems related to the animal’s health and care. Access to convenient
consultation can ensure that the problems are resolved and reduce the
probability of adopters abandoning the animal.

SERVICE DESIGN, VERSION 2: CON+
Based on the experience goals identified during the co-creation workshops, a new version of
the service design concept was proposed. CON+ focuses on the animal shelter and extends

to three key stakeholders:

e Stray animals: The animals must be treated equally and have the right to be loved
e Adopters: Irrespective of whether visitors adopt an animal, their experience at the
animal shelter must deepen their understanding of the animals and how to care

for them
¢ Animal shelter staff: The staff’s work responsibilities must be integrated with the

mission of caring for a life

The revised version of the service design concept, CON+, proposes nine functions during the
adoption process on the basis of the identified experience goals (Figure 6).
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Figure 6 Scenarios of service design, version 2: CON+.

In sum, this study conducted two workshops involving service providers to co-create a
service design for the adoption process. Service providers at various designations were
invited to provide their input on the user-centric service design concept, TAKE ME!, and
accordingly, propose a new version, CON+. The co-creation workshops not only bridged the
gap between the service design concept and actual implementation, but also facilitated
innovative thinking in a public institution that significantly influenced the design process.

4.3 Design Testing and Findings

This concept-testing phase entails a stakeholder analysis and the submission of the concept
to a service design competition. The outcomes are discussed in the following sections.

STAKEHOLDER ANALYSIS

The stakeholder analysis applies the Kano model to test the nine adoption services in CON+

on the service recipients and providers. The service recipients rank the services according to
their subjective preferences and service providers rank the feasibility of implementation on

the basis of their existing resources.
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e Service recipients: The questionnaire is divided into two parts with a total of 31
guestions. It includes the Kano two-dimensional quality assessment of the CON+
and a survey focused on adoption and feeding experiences. Service recipients
are asked to select the top-three services as per their subjective preference. The
guestionnaires are distributed on various stray animal community platforms. A
total of 127 valid questionnaires are obtained.

e Service providers: Service providers were asked to fill out the questionnaire after
the researcher explained the concepts to them. The questionnaire included the
Kano two-dimensional quality assessment of CON+ and a survey on basic staff
characteristics. The questionnaire asked service providers to rank the feasibility
of service implementation on the basis of their practical experience and existing
resources.

Finally, the results from the three tests were integrated and compared to determine the
appropriate implementation approach.

SERVICE DESIGN COMPETITION

The final service design concept was submitted to a 2018 design competition hosted by SDN
(Service Design Network). The concept was awarded the Best Student Project and was vetted
by international service design organizations.

SUMMARY AND DIRECTION FOR IMPLEMENTATION

The Kano model results reveal that service providers rate Traffic Assistant and Continuous
Communication as one-dimensional quality services and consider all other service concepts
to be attractive quality services. Notably, the absence of these attractive quality services
does not affect overall customer satisfaction. Therefore, it is important to first optimize
one-dimensional quality services that could increase satisfaction, including Self-Introduction,
Self-Reliant FAQs, Legal Family, Pro-Match, and Ice Breakers. Optimizing the one-dimensional
quality services increases satisfaction levels of not only service providers but also service
recipients. Service recipients rank the attractive quality services of Entrance Information
Board and Will You Still Love Me? the lowest for optimization.

On the basis of their subjective preferences, service recipients ranked Legal Family (28.3%)
the highest, followed by Ice-Breakers (22.8%) and Self-Introduction (18.9%). Among these
services, Legal Family, Ice-Breakers, and Self-Introduction recommend actual contact with
stray animals and are all one-dimensional quality services under the Kano model, thus
reiterating the importance of the services.

In terms of feasibility, service providers ranked Self-Introduction and Self-Reliant FAQs

the highest, followed by Entrance Information Board, Legal Family and Continuous
Communication, Pro-Match, Traffic Assistant, Will You Still Love Me?, and Ice-Breakers. Table
2 summarizes the results of the stakeholder analysis.
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Table 2 Summary of stakeholder analysis.

Implementation order Respondent Kano quality Feasibility
based on Kano model type categories ranking
Self-Introduction*

Self-Reliance FAQs

Legal Family* Recipient One-dimensional

Pro-Match

Ice-Breaker*

Continuous Communication
Traffic Assistant

Provider One-dimensional

Entrance Information Board  Recipient and
Will You Still Love Me? Provider

o lw|vw[dr|lOo|las]|— ]|+

Attractive

*The top-three categories based on subjective preference ranking

The Kano model classification, service recipients’ subjective preference ranking, and
service providers’ resource feasibility assessment are used to classify and organize the
implementation priorities of the nine adoption services.

To improve the adoption rate, optimize resource consumption, and maximize utility, it is
imperative for the service implementation stage to account for the Kano model results and
users’ needs. The stakeholder analysis results prioritize Self-Introduction, Self-Reliant FAQs,
and Legal Family for implementation.

5. Conclusions and Suggestions for Future Work

This study employs holistic service design thinking to analyze and optimize the existing
services of a public animal shelter. It does so by considering various touch points and
channels from the viewpoints of service recipients and providers. The key conclusions of the
study are as follows.

First, this study highlights critical aspects that warrant consideration in a service design
process aimed at optimizing adoption services in public adoption agencies. More specifically,
it demonstrates the use of different tools and channels to create a low-cost service
optimization design focused on improving adoption experiences at the animal shelter. The
design process considers adopters and the animal shelter as key stakeholders.

For adopters, it is necessary to facilitate a positive experience during the adoption process by
meeting their adoption goals. An expected outcome is an increase in the adoption rate. The
researchers attempted to streamline the adoption process to deepen adopters’ experience at
the shelter and their attitude toward caring for a life. Continuous post-adoption assistance is
a key factor preventing adopters from returning the animals to the shelter.

From the viewpoint of the animal shelter, it is necessary to assist the staff in improving
their work efficiency, reduce the repetition of problems, and address post-adoption issues.
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The objective must be to re-aggregate work values to enhance their sense of enthusiasm,
responsibility, and honor.

Second, in service cases with complex stakeholders, co-creation workshops help effectively
combine the needs and perspectives of all parties. Incorporating the concept of stakeholders
in the service design process allows for co-creation, which treats service providers as

internal customers, helps understand their pain points, and facilitates a consensus among
service providers through in-depth interviews. The in-depth interviews highlight the staff’s
attitudes and habits and this information can be used to customize progressive workshops,
which significantly help in the co-creation process. In addition to the abovementioned
advantages, the workshops assist staff member at different designations in conflict resolution
by promoting communication and helping them identify a common goal for the adoption
experience.

Co-creation workshops must be conducted using a step-by-step approach considering the
participants may not have prior experience. In this study, the workshops were conducted

for a short duration and they did not involve the same participants. Thus, the researchers
were faced with challenge of explaining the problem and purpose to the participants within
a short period. The first step was gaining the approval of the main stakeholders to help enlist
other participants. Second, the researcher assessed the participants’ awareness and attitude
toward the issues facing the animal shelter through preliminary interviews, which helped
design the two co-creation workshops. The final step was a meeting to report the preliminary
survey findings to help the participants understand the direction of the workshop topics. The
first workshop was conducted with focus on the design concepts, that is, adoption processes
and navigation visual design. The key objective of the workshop was to experience the
implementation process of the workshop. Scenarios and artifacts as well as a semi-gamified
desktop walkthrough were used to increase participation and guide participants in their
design review. Once the participants became familiar with the workshop format, a second
workshop was conducted to enable staff at different positions to collaboratively determine
adoption experience goals.

The co-created service design re-inspires the passion of the staff. The workshops give
proactive improvement by externally stimulating the staff’s internal drive. After the co-
creation workshop, the staff has spontaneously implemented one of the innovative adoption
services, Self-Introduction (figure 7). It is such a powerful symbol that even the few staff who
originally show little interest in participation were eager to contribute to the idea.
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Figure 7 The staff has spontaneously implemented one of the services concept: Self-Introduction.

Finally, service design testing integrated with stakeholders’ opinions helped enhance the
recognition of the design concept and the probability of implementation. Fick and Ritchie
(1991), as previously mentioned, indicate that SERVQUAL is not applicable to service
experiences involving overall factors. Thus, this study integrated the subjective evaluation of
multiple stakeholders to test the service design concept. In particular, it adopted the Kano
model to test the nine adoption services with focus on service recipients and providers.
Service recipients ranked the services on the basis of subjective preferences and service
providers ranked the feasibility of the implementation as per their practical experience and
existing resources.

Design thinking is a human-centric approach to innovation that integrates user needs,
technological possibilities, and the success factors of a business. In other words, innovation
accounts for users’ desirability, the viability of a business, and technological feasibility.
Therefore, a concept evaluation must account for these three aspects and the subjective
evaluations of both service providers and receivers to ensure their needs are met. Using
these evaluation aspects to gain insight for subsequent optimization can deepen service
providers’ recognition of the final service concept, thus increasing the possibility of
implementing the service concept.

5.1 Suggestions for Future Research

This study proposes a new service concept for an existing adoption process by considering
both service recipients and providers and using the Kano model for a preliminary evaluation.
However, the service system is subject to certain drawbacks that remain to be addressed.
Issues warranting further research and the direction for further studies are discussed as
follows.

1. Consider a holistic channel: The service design concept proposed in this research
is primarily based on the physical environment and service process optimization.
Future research could attempt to combine various other channels to optimize
the system at the different adoption stages.
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e Pre-adoption: This phase aims at ensuring adopters receive accurate and
comprehensive information about animal adoption. The online channel
is an important touch point for adopters because it helps establish brand
image and thus, strengthens brand recognition.

e During adoption: In addition to passive navigation methods (e.g., navigation
visual design), researchers can connect channels from the pre-adoption
stage to the offline physical environment (e.g., provide multi-directional
navigation through ChatBot). Including diversified channels also ensures
consistency in service experiences.

e Post-adoption: This stage focuses on assisting adopters to prevent them
from returning their animals to the shelter. Future research must consider
establishing convenient consultation channels to help adopters and the
animal adapt to each other.

2. Include more stakeholders: This study examines the needs and pain points
of adopters and the staff through two co-creation workshops. Opinions from
multiple stakeholders help expand the team’s design horizon. However,
service recipients and providers also include other stakeholders such as animal
protection organizations and volunteers at the animal shelter. Expanding the
team to a diverse set of stakeholders will help broaden research insights and
design possibilities.

3. Establish a more comprehensive system for service concept evaluation: This
study employs the Kano model to test the preference, feasibility, and priority for
each service concept from the perspective of service recipients and providers.
However, it does not verify the effectiveness of each MOT. Thus, future research
must consider a more comprehensive evaluation system. In addition, when
conducting the Kano model test, researchers ought to explore ways to accurately
present the service concept considering participants have not previously
experienced the design concept.
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Abstract: This paper describes a Social Design student’s project conducted during
12 weeks in a Communication Design degree in Aotearoa New Zealand. The project
employed a studio-driven educational structure that integrates social, technical and
cognitive dimensions of knowledge construction. In this sense, the aim of this paper
is to present our experience in order to shed light about Social Design as a context
for studio activities in Design teaching. The brief employed a pragmatic framework to
problem-solving to develop design outcomes capable of impacting local and global
society. As a result, there was increased student engagement within the paper, a fact
associated with the process of designing under real-world settings, that produced
strategic platforms for collaboration and cultural diversity.

Keywords: auckland plan 2050; design education; social design; design-based research

1. Introduction

Social Design is often described as a concept that uses design to benefit the environment,
and our communities, challenging the traditional framework of designing. It holds the
“unique power of design toward serving the greater good” (Tromp, 2013, p. 12). In the last
ten years, there has been an increased interest in social design (Melles, de Vere, & Misic,
2011; Tromp, Hekkert, & Verbeek, 2011; Rizzo, Deserti, & Cobanli, 2018; Nasadowski, 2015;
Chen, Cheng, Hummels, & Koskinen, 2016), and in how designers can influence and create
public awareness about environmental and community issues.

Papanek’s and Fuller’s pioneer work Designing for the Real World, first published in 1972,
positioned social design in relation to social problems and in a critique of the dominant
market-oriented culture. Their position was deepened by the 2008 financial crash that
opened opportunities for designers to find alternatives in Non-Governmental Organisations
(NGOs) and the public sector. Since then, social design has been promoting a change of
paradigm “towards a wider and more complex social and human-centred agenda” (Souleles,

This work is licensed under a
BV _Ne Creative Commons Attribution-NonCommercial 4.0 International License.
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2017, p. 928). More than ever, design faces the needs of a constantly growing world
population and the challenge of living in a harmonic balance with nature and its resources.

Winograd (2006), Baynes (2010), and Souleles (2017) all remind of the importance of social
design competencies and skills for design graduates. Souleles (2017) advances that design
education should “allow graduates to deal successfully with the challenge of design for social
change, [that] entails the adoption of a variety of strategies that at their core are human-
centred” (p. 927). The Professional Association for Design (AIGA) published a report on the
21st of August, 2017 as a result of the AIGA Conference Why design education should pay
attention to trends that details key ideas for a profound transformation in design education,
moving from an industrial model to the emergent social conditions. This new model
predicted a different scenario where designers’ skills were reconsidered in the ambit of
schools and universities, requiring a fine adjustment on the set of competencies and abilities
for a professionally relevant designer.

Sangasubana (2011) argues that social design employs a range of skills that expand the
designer’s essential competencies, including identifying the relationships between people
and the environment. As a result, design briefs should cater to projects that go beyond
aesthetics and seek new forms of problem-solving. Accordingly, these skills prescribe an
approach that requires knowledge in strategy, planning, prototyping, and testing. Besides,
Armstrong, Bailey, Julier, and Kimbell (2014) place social design in education in an interplay
between entrepreneurship and social activism. A paradigm shift requires education models
to address responsible designers who can innovate and use visual technologies to address
social problems that are wicked by nature and are far more complex and interdisciplinary
(Chen et al., 2016). Additionally, this new designer will face a new social complexity,
populated by virtual societies in sophisticated layers of technology that will create the
demand for a designer that is not a passive consumer of information but an active developer
of content and experiences.

The ubiquitousness of mobile usage by university students already show their relevance

in studio-driven practices. Accordingly, technology prompts opportunities and questions
about its usefulness and advantages in design education. These devices can also offer great
opportunities for the design-studio classroom promoting collaboration and increasing
student engagement (Wankel, 2011; Moran, Seaman, & Tinti-Kane, 2011; Bor, 2014).

According to Kurt (2010) and Costley (2014), technological tools applied to studio education
can create meaningful experiences that increase student engagement and improve critical
thinking and problem-solving skills. Also, the integration of media and design tools promoted
by technological resources including devices (hardware), apps (algorithms), and platform
(web) reinforce the problem-solving character of the designer (Bonnardel & Zenasni, 2010)
and brings new applications and uses of design practice.

Thus, this paper discusses how social design and technology have been implemented in
the studio-driven classroom. It details the methodological framework where this project is
situated, including the student’s brief, methods, and tools observed inside the execution of
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the student’s projects. It aims to narrate an experience and the chronology of studio-driven
activities that generated perceptions from lecturers and students.

2. Methodology of the Project

The methodology used in this project is defined under Design-based Research (DBR) and
refers to methodology used by researchers in learning environments. It is mainly concerned
with the “...design of educational materials (e.g., computer tools, learning activities, or a
professional development program) [that ...] is interwoven with the testing or development
of a theory” (Bakker & Van Eerde, 2015, p. 2). DBR has its origins in the 1960s as a movement
from designers and researchers that aimed to create methodological practices to observe the
academic rigour and develop an independent scholarly discipline (Christensen & West, 2017).
It brought scholarly attention to the methods used in design studies to extract theories.
Margolin (2010) argued that putting design methods under academic scrutiny could improve
the quality of practitioner’s practices and design outcomes.

Many thinkers (Getenet, 2019; Zinger, Naranjo, Amador, Gilbertson, & Warschauer, 2017;
Brown, Taylor, & Ponambalum, 2016; Ebaeguin, 2014) note that this methodology can
improve the quality of the outcomes in education practices. Christensen and West (2017,
pp. 12-13) argue that DBR is design-driven, situated, iterative, collaborative, theory-driven,
practical, and productive. Wang and Hannafin (2005) define it as “a systematic but flexible
methodology [that can] improve educational practices through iterative analysis, design,
development, and implementation” (p. 6). The main difference of this framework is that
pedagogical approaches can be amended along with the ideation and testing of design
solutions, leading to “contextually-sensitive design principles and theories” (Bakker & Van
Eerde, 2015, p. 6).

In this paper, we refer to DBR as the group of instruments and tools used for specific research
in accordance with the parameters of social science. Using a pragmatic framework through
traditional forms of qualitative and quantitative research, DBR was implemented as a
framework that allowed dynamic adjustments of components during the process. The studio-
driven classroom operated in the form of collaboration that brought research and practice
together operating in real-world settings. This approach enhanced students to engage with
research, where there was “no strict separation between theory development and theory
testing” (Markauskaite, Freebody, & Irwin, 2010, p. 39). It promoted an environment where
theory was researched through practice, and where research-informed practice as much as
practice-informed research.

3. The student’s brief

The brief Auckland Plan 2050: Promoting and researching a design plan for a growing city
was initiated as a response to a hypothetical research question: How design outcomes can
contribute to increasing the awareness of a problem in the real world, extracted by the
categories defined by the Auckland Plan 20507?
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The project asked students to research a human-centred model and a collaborative design
process that enabled them to delineate specific problems and challenges towards several
design solutions based on Auckland Plan 2050, a Council’s long-term spatial plan for
Auckland city in New Zealand.

Auckland Plan 2050 (2018) is an open-access digital document developed by the Auckland
Council that comprises issues, opportunities, and developmental strategies taking sustainable
actions for a growing city (document is accessible at https://tinyurl.com/y8zz3r6x). According
to the Auckland Plan 2050 (2018), this document is a “streamlined spatial plan with a

simple structure and clear links between outcomes, directions and measures. It shows how
Auckland is expected to grow and change during the next 30 years” (p. 5). The plan provides
“a pathway for Auckland’s future physical development [... and] a framework to prioritise
and coordinate the required supporting infrastructure” (Auckland Plan 2050, 2017, p. 6).

It considers Auckland’s (the largest city in New Zealand) key six main areas of actions that
includes strategic points and opportunities for social change for Auckland until 2050. These
are the areas the plan aims to promote and improve:

e Community interaction and participation

e Maoriidentity and wellbeing

¢ Housing and urban places

e Transport and access

e Environment and cultural heritage

e Opportunity and prosperity for all Aucklanders

The brief asked students to investigate, define, and develop design outcomes to promote
awareness, facilitate a process and/or promote a change of attitude using one of the six main
action areas of the plan. Students were divided into groups and were required to identify

a potential problem and opportunity for design solutions relating to a specific social issue.
Aiming to provide an opportunity for reflection and interest of students (and accessibility

of data), we established the university students themselves as the target audience and
encouraged a personal reflection regarding their own responsibility and relationship with the
project.

3.1 Guiding principles of the student’s project

Working in groups of four or five members, students created interpersonal relationships
based on the Auckland Plan 2050’s (2018) guiding Maori principles of Atawhai — Kindness,
generosity; Kotahi — Strength in diversity; Auaha — Creativity, innovation; Pono — Integrity;
Taonga tuku iho — Future generations. These principles were defined in the online
document, encouraged as driven forces for the project, and used as a lens through which we
looked at the designer’s outcomes, teaching pedagogies, conversations, and group dynamics.
The brief recognised the importance of Matauranga Maori traditional knowledge and values
as a “way of being and engaging in the world [using] kawa (cultural practices) and tikanga
(cultural principles) to critique, examine, analyse and understand the world” (Kia Eke Panuku,

1153



TAVARES, MORTENSEN STEAGALL

n.d., p. 1). Using the concept in its simplest form, classes were initiated with the sharing of
kai (food) as a symbolic gesture to indicate care and reciprocity between group members
and lecturers. In these sessions, we discussed aspects of community behaviour and respect
between students working in collaborative projects.

We also discussed ongoing considerations of non-Western epistemologies, including how

to embrace cultural backgrounds, navigating language barriers, and other ways of thinking
and behaving. Many AUT South Campus students live in Manukau region (one of the poorest
areas of Auckland where the campus is located) and more than 60% of the classroom was
composed by diverse cultural backgrounds, including Maori, Samoan, Tongan, Japanese,
Singaporean, Vietnamese, Sri Lankan, Chinese, Filipino, Brazilian, Fijian Indian, and South
African. In consideration with these ideas, we discussed the importance of design solutions
to encompass a positive and productive relationship with Auckland’s Maori and wider society
and to recognise Te Tiriti o Waitangi / the Treaty of Waitangi. It’s important to note, that
during this assignment, we are aware of the complexity of whakapapa and Matauranga
Maori traditional knowledge and values. In alignment with that, we invited the AUT Te Ara
Poutama lecturer Dr Robert Pouwhare, a tohunga (spiritual leader) from Ngai Tihoe (a Maori
iwi in the North of New Zealand) to introduce students to some Maori concepts and discuss
some aspects of the students’ projects. Robert Pouwhare discussed the history and principles
of the Treaty of Waitangi, also giving guidance and knowledge to specific Maori sites and
stories in the Auckland region.

3.2 Design framework

In this paper, the design framework operated under a problem-solving model that was
supported by a mixed-method approach. To conduct the research and identify design
opportunities inside one of the six areas of development in the Auckland Plan 2050 (2018),
students followed a pragmatic approach, that according to Powel (2001) aims to facilitate
human problem-solving.

Students were asked to solve real-world problems, considering the practicality of the solution
in relation to the user. The focus was on ‘what works’ as the truth regarding the research
questions under investigation (Teddlie & Tashakkori, 2003). The pragmatic principles are well
aligned with the analysis of problem- solving and the ability of design to “look for meaningful
problems, frame them into appropriate contexts, and design a process for developing and
implementing a solution” (Irwin, 2015, p. 92). The pragmatic principle is often associated
with the use of mixed methods and convergent design described by Creswell (2014) where
only the combination of qualitative and quantitative data can provide the big picture in
social research. Usually, it refers to a process of research where qualitative and quantitative
data gathering are carried out separately in parallel and then compared to create the
convergence.

The pragmatic view offered a chance to use mixed methods to explore a range of
perspectives, alternatives methods, combining different worldviews, and philosophical
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treatises. The advantages of mixed methods allowed a bridge between the quantitative
and qualitative approaches and the result was a more practical outcome in terms of reach
and impact, while it provided a richer platform of exploration. Accordingly, the quantitative
approach exercised a rational dimension by informed design decisions, while providing
subjective qualitative responses from interviews and focal groups.

3.3 Chronology of the studio-driven activities

Design education and the studio-driven approach exemplifies experiential learning. The
studio culture values creativity and collaboration, where the knowledge is produced instead
of disseminated. By this means, the studio-driven activities created a dialogue between the
research data, the making, and contextualising theory. During the teaching classes, lessons
encouraged intersections between the methods developed every week. These lessons and
development of the project evolved from beginning to end through six consecutive two
weekly phases (Figure 1):

WEEK 1 WEEK 2 WEEK 3 WEEK 4 WEEK § WEEK & WEEK 7 WEEK 8 WEEK 9 WEEK 10 WEEK 11 WEEK 12 WEEK 13

PHASE 1 PHASE 2 PHASE 3 PHASE 4 PHASE 5 PHASE &

PROTOTYPING DOCUMENTATION
DEFINE EMPATHISE IDEATION & TESTING REFINE & FINAL OUTCOMES

Discussions Empathy maps Moodboards Model making Focus groups Online journaling
Data interpretation Google survey Ideational sketching Prototyping Observation Contextualising

(geographic and local) Infographics Brand development techniques designed document
Hypotheses Refinement (exegesis)

SUBMISSIONS

Case studies Professional presentation
Site investigation Design artefact(s)

Contextual data

Figure 1 Chronology of weekly lessons and phases conducted during the twelve-week period until
submission.

PHASE 1: DEFINE (WEEKS 1-2)

In the first two weeks, students discussed the role of research within practice, the
importance of social projects in design, ethical conduct, and different aspects of the brief.
Using the Auckland Plan 2050 (2018), students decoded regional maps and infographics, and
interpreted geographic and local data about different regions in Auckland, understanding
the issues and opportunities from the existing documentation. Students also created
hypotheses of problems within the context of their chosen theme, indicating potential
design opportunities for their individual briefs. Within the process of defining their arena

of research, students documented existing case studies, including site investigation,
competitors, and contextual data.

PHASE 2: EMPATHISE (WEEKS 3-4)

This second phase allowed students to deepen their understanding about the needs,
thoughts, and feelings of the demographics. This stage was conducted throughout empathy
maps and re-framing and defining the problem in human-centric ways. Using google survey,
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students tested their hypothesis through surveying a minimum of 100 university students
that branched out from not only questions about statistical data (relating to a particular
group such ageing, gender, and economic backgrounds), but also potential media platforms
that could be used for the final design solutions. During this process, students took notes
and documented their perceptions about the users and their environment to generate
qualitative data and insights about the profile of their audience. Outcomes of quantitative
and qualitative research were compiled and translated into a designed infographic containing
the findings collected during the empathy maps and questionnaire process.

PHASE 3: IDEATION (WEEKS 5-6)

During the process of ideation, students utilised moodboards as a process of inspiration and
communication as “triggers for idea generation and providing anchors for structuring mental
representations” (McDonagh & Denton, 2005, p.3). A visual collection of imagery operated
as functioned environments for indwelling and as communicative devices for discussions
with other designers. During this process of moodboarding, the designs started to gather
increasingly explicit form and the directional idea around the concepts started to develop
and to be discussed among other designers. These developmental stages were followed by
ideational sketching and stages of brand development towards a range of possible designed
materials. These processes of ideation occurred as free as possible and encouraged divergent
and convergent thinking towards a collection of ideas and led to three possible design
solutions to be converted to prototypes.

PHASE 4: PROTOTYPING AND TESTING (WEEKS 7-8)

During this phase, students were encouraged to operate in the process of model-making
and prototyping. This stage operated through engagement with materials, reflection,

and discovery-in-action (Schon, 1983). A process of “move testing” allowed students to
experiment with design solutions in a free manner “...in order to see what happens: tak[ing]
action in order to produce an intended change” (Schoén, 1983, p. 146). This phase was highly
encouraged in activities in the classroom where exploration with material operates as active
participants and interactors with the maker and the making in the creative process (Carter,
2004). Before the final execution and presentation, students had to provide a final prototype
to be tested and refined for the next stage. AR technology, design mock-ups, and signage
prototypes were some of the methods used by students in order to indicate the testing of
some of their ideas.

PHASE 5: REFINE (WEEKS 9-10)

Towards the end of the process, students produced outcomes to be tested in focus

groups. They organised five to six selected university students to discuss aspects of

the generated design outcomes. These tests indicated the usability of the product, the
elements, and principles of design investigated (brand solutions, colour, typography, etc),
the communicative approach and technical aspects of the project. During a method of
conversation and documentation, students allowed the audience to engage with the design
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products and give their insights, while also asking questions and observing their interactions
without intervention. Observation techniques allowed them to reflect on patterns of
engagement and spontaneous reactions towards the work. During the sessions, students
documented the process and reflected towards the refinement of the existing prototypes.

PHASE 6: DOCUMENTATION AND FINAL OUTCOMES OF RESEARCH (WEEKS 11-12)
During this phase, students were required to analyse the process and contextualise
the research. This phase was conducted over the process of documentation through
a contextualising designed document (exegesis), online journal (blog), professional
presentation, and the design artefact(s).

3.4 Contextualising Documentation

One of the deliverables of the paper included a final 3,000 word designed publication
outlining the trajectory of the research. The document had a traditional exegesis format
and included a brief description of the contextual background, data collection, ideation,
tests, and commentary of practice using the APA reference system. Exegesis is a document
often described as a model for practice-led research documentation forming a specific
structure and navigating between objective analysis and personal reflexivity (Hamilton &
Jaaniste, 2010). The academic criteria of a written exegesis not only prepared students for
postgraduate pathway, but also allowed students to discuss personal perspectives, and
situate concepts and creative practice. They were able to understand the relevance of

the project for a specific target audience, and to themselves as emergent designers and
researchers. The importance of their personal experiences was outlined in their Positioning
of researcher chapter, where students reflected in their personal relationships, and the
relevance of the research for them as designers, and an integral part of the social context.

The exegesis as a contextualising document created an empathetic relationship with the
process of social design. It allowed a reflexive method, that provided personal insights, giving
students certain awareness of their social responsibility as designers and their relationship to
the local area.

In the conciliation of personalised language and objective analysis of data, an online blog
operated as an information repository and sites for the reflection and collection of research
elements. Working as a journal, these platforms are “not precious, self-conscious object[s],
but interactive device[s]” (Gray & Malins, 2004, p. 59). The online platform allowed free
note-taking and included work in progress, discussions conducted during classes, homework,
and also a reflexive analysis of their experiences, their thoughts in order to identify a
connection between the creative voice and the objective broader field of the research. Such
platforms supported a reflection in action during the process of making (Rodgers, Green, &
McGown, 2000; Schon, 1983), afforded convenient ways to keep track of an ongoing archive
between all members of the group that was shared, and allowed an active synthesis of
information.
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Although a personal analysis of the experience was important in the emergence of social
awareness and process of conducting research, a professional presentation to the Auckland
Council asked them to act as professional designers and present the final outcomes of the
project in a professional and concise manner.

3.5 The design artefact(s)

The design outcomes produced by students materialised the solutions envisioned through
the research. It indicated a balance between originality, quality of design outcomes, and
adherence to professional standards. Students were encouraged to select at least one
technological design approach (e.g. app design, Augmented Reality (AR), or Virtual Reality
technology) and one traditional printed media (e.g. publication, posters, or brochures) to
demonstrate a solution to a problem within the parameters of the brief. This approach aimed
to provide an opportunity for designers to explore the intersections between mediums

and find multidisciplinary opportunities in design, in specific to new technologies and
applications.

The final projects ranged in explorations with branding, app design, packaging, wayfinding,
photographic, and social media campaigns. These outcomes were responses derived within
the topics indicated in Auckland Plan 2050 (2018), such as food waste, Maori cultural sites,
mental illness, and transportation as described in four detailed design artefacts.

ZERO

The design outcomes resulted in a mobile app, a food waste kit, and a social media campaign
to bring awareness about food waste in the Auckland area. The app asked users to keep
track of the weekly expenses, savings over a period, and create shopping lists and recipes
that avoided waste. The platform provided recipe ideas for different households according to
their food preferences and weekly shopping budget. Personalised recipes were implemented
into the app, so users were able to set up their meal preferences such as portion size, price,
and dietary requirements by using a filter function.
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Figure 2 Postcard and app designs for Zero.

AUAHA

The project resulted in an eco-friendly wayfinding systems that promoted Maori cultural
sights in the Auckland area. The design prototypes a pilot project for an implementation of
a AR signage system in Mt Eden (Maungawhau) — a Maori site with rich history, but little
cultural awareness. Each of the signage included a series of illustrations, written descriptions
of the story, and QR quotes that directed the users to voice recordings about the location in
both English and Maori.

Figure 3 App design and signage system designs for Auaha.
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MYORA

The design artefact created for this project was called ‘Chill Pack’ and provided various
designed elements to contribute to the wellbeing of university students. The elements inside
the packaging (candle, tea, stress ball, sleep mask, and recipe book) focused towards the five
senses and promoted relaxation and positive mental state. A booklet had some instructions
about mindful sensory activities to reduce stress and improve wellbeing. The project
included AR posters with QR codes that users will be able to scan that will direct them to the
website.

Figure 4 AR poster design and ‘Chill Pack’ for Myora.

WALK UP

Using gamification design and AR technology, this project encouraged students to walk as a
form of transportation in the Auckland area. In the app, users were able to create individual
profiles, track their journey, ‘scan’ the urban space to collect bonuses, gain achievements,
and document their reduction of carbon footprint while walking. The platform offered
promotions during the walking journey, promoting business opportunities and partnerships
with local stores.
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Figure 5 AR app design and poster designs for Walk up.

4. Results

In this article, we have discussed several methods and conceptual ideas conducted during
the implementation of a student brief. Thus, this study manifested three overarching results:

1. It provided a methodology for studio-driven education that navigated outside the
service provider towards a social design approach.

2. It encouraged collaboration and community practices as a mechanism of
social design process, providing a platform for cultural diversity and improving
student’s engagement with the project.

3. It provided opportunities to use social media and emergent technologies as
iterative and communication process in classroom activities.

4.1 The studio and social design approach

The use of social design responds to changes in the design paradigm, moving the focus from
the form and function of a product to assume social and environmental responsibility. In this
brief, social design strategies offered a rich opportunity for lecturers to promote authentic
studio-driven experiences filled by real-world context and critical reflection. The Auckland
Plan 2050 project asked students to engage and develop skills that went beyond the basic
conventions of graphic design and respond to social problems. It connected students to

local issues with the purpose to develop problem-solving abilities that mixed different
perspectives and tools. It presented social design as a meaningful repository of design skills,
that provided a pragmatic problem-solving framework with both qualitative and quantitative
views combined in a practical solution. They investigated, defined and understood a problem,
then gather and analyse relevant data to create a solution for an audience (Herrington,
Reeves, & Oliver, 2010).
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In this project, the lecturer’s primary role was not to give the solutions for the project.
Instead, s/he aimed to help the students to develop understanding through a range of
forms of inquiry, action, reflection, and conversation. The process was aimed to increase the
chances of discovery and new approaches for a problem. The classroom offered a platform
for students to learn fundamental design and professional skills, allied with the ability to
collaborate, to practice empathy, negotiate multiple worldviews, and to accurately gather,
record, and evaluate diverse information. At the same time, they had to get in contact with
alternative epistemologies: first to the Maori values of the Auckland Plan 2050 (2018) and
later to different approaches respective of their cultural backgrounds.

4.2 Collaboration and cultural assumptions

Working in collaboration, groups were formed by a mix of students that went beyond their
common everyday relationships, simulating a commercial and professional environment. The
distribution of skills was levelled up to accommodate diversity of ideas, in order to distribute
capabilities amongst group members. In one way, this dynamism provided constructive
relationships between students (who were not familiar with each other) while also creating
an unproductive experience for others. In general, group work provided a unique synergy
between different values and worldviews, allowing students to understand the complexity
and productive and enriching nature of participation and collaboration in studio practices.

In the group dynamics, conflicts were particularly noticed in groups where cultural
backgrounds were diverse, and tutors had to intervene to help students to find the right
balance between cultural voices. These issues were mainly associated with different ways to
negotiate, the collective versus the individual. Lecturers promoted group conversations to
find a common ground where individual tasks should be handled by members of the team
to achieve group goals and maintain collective interest and professionalism. There was a
need to discuss and align differences to promote a positive cultural and ethnic perspective in
the classroom, including understanding, responsibility, and respect for cultural differences,
including negotiation of ideas, professional, and ethical attitudes in the workplace.

Interestingly, the Social Impact Design Summit Conference in February 2012 pointed out that
social designers working globally have to be sensitive within cultures and “have a mandate
to tread sensitively within the cultures to which they’re providing services, or they will create
the perception, if not the reality, of saddling a community with ineffective or inappropriate
developing tools” (in Lasky, 2013, p. 22). A cultural perspective has extremely geographic
relevance considering AUT South students belong to unprecedented migratory movements
in South Auckland area. In this context, the United Nations’ Sustainable Development Goals
(SDGs) (2015) provides a framework for global competence to exercise world citizenship that
prepares students to live and be successful in multicultural and multi-ethnic societies in a
globalised world.

Therefore, the project was envisioned to offer students a chance to think about global
competences and provide guidelines of action in design education which takes in
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consideration new world views, interactions between cultures and issues of local, global, and
cultural significance, preserving an open and effective interaction across cultures.

4.3 Emerging technologies and social media in design education

The use of mobile devices has prompted opportunities for students and lecturers to work
with AR technology and social media in communication strategies, prototyping, testing,
development of their design projects, and data collection. The use of online platforms added
a plus to the projects since students brought new forms of communication and design to
their projects. The ubiquitousness of students with online platforms improved engagement
and curiosity in the studio-driven space. Social media platforms were one of the approaches
utilised in the collection of data, exploration, and also in the implementation of design
outcomes that included the use of platforms such as Facebook, Snapchat and Instagram and
emerging technologies such as AR (AR Spark Studio and Roar AR) and Virtual Reality (VR).

Social media has improved the response time between lecturers and students and allowed
all members of the group to see and share posts regarding to the project development.
Social Media facilitated collaboration, communication, and engagement between students in
the exchange of knowledge and iteration process. Also, the contextual development of ideas
operated in an iterative process of a shareable Google Drive and Microsoft Teams (including
an online word document for the exegesis), so all members of the group (including lecturers)
had access to the development of ideas and ideation process in real-time.

The use of AR technology also allowed explorations in the design process which operated
beyond stabilised formulas. Using free AR technology, students considered prototyping and
testing formats for their final designs. This new form of technology also presented limitations
in the level of interactivity and usability of such platforms. This meant that design decisions
evolved according to the technical aspects of the media, through processes of iteration,
testing, and development. This process indicated a more volatile design process that
presented challenges and opportunities of emerging technology as an education platform for
the design process.

4.4 Engagement and feedback

There was an increase in student engagement with the project that was documented in
their feedback. Working in groups, a required attendance between group members provided
the highest presence rate compared to the same paper in previous years. In a qualitative
feedback session, participants responded that higher attendance was due to the group

work dynamics, that required them to be present in the majority of the classes; and the
nature and progressive structure of the classes that employed an evolving process of design
in real- world scenarios. Another reason pointed to by the students was the fact that the
studio- driven and the group work required an environment of collaboration, where each
student had to contribute to tasks they felt more capable of, optimising the process and
increasing the quality of outcomes. Students felt that the project was rich because it went
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beyond merely commercial purposes and revealed personal relationships, reflection, and
social voice, giving them an advantage towards a unique position in the industry in relation
to others.

5. Conclusion

The brief detailed in this paper reminded us of Papanek’s (1985) ideas about design’s shift
to environmental and social. He compared the design activity to the composition of a
magnificent poem, the making of a mural, the painting of a masterpiece, or the creation of
a concerto. He also noticed the importance of design in everyday life, from organising our
habitat, preparing food, supporting a team in a baseball game.

Our aim with this paper was to share an experience where studio provided a platform where
to apply design dynamics to social-driven and localised problems. In Papanek’s vision, design
is in the core of human activity and it could forge strategies and shape objects to impact the
world and how our existence is balanced with nature. In this sense, this project considered
models where the designer’s basic skills are constituted under the human-centred paradigm.
The studio-driven space as a core pedagogic component of design teaching, was a sui
generis product of experiential and transformative learning practices, that were based on
reflection and making. This educational practice was a formative experience where students
experienced a constructivist approach to build understanding about ways to solve problems
and generate purposeful outcomes.
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Abstract: Nigerian educational statistics reflect a country in crisis. Several factors drive
this trend: early marriages; poorly-trained and underpaid teachers; and extensive
armed conflicts. This paper describes a collaboration between three universities on
a [removed for peer review] grant-funded project to intervene in this crisis. Focusing
on the educational system in two states, the project aims to improve educational
materials and teaching strategies in 200 schools. Our research team employs a co-
design methodology informed by the “co-creation” work of Dr. Elizabeth Sanders and
Pieter Jan Stappers (2008), Dr. Allison Druin’s (1999, 2002, 2005) work on “cooperative
inquiry,” and by Martens, Rinnert, and Andersen’s (2018)’s work on child-centered
design. The participants provided the research team with personal perspectives
through the creation of personas. This paper presents the results, and how we
interpreted and analyzed the study. Our goal was to better understand the educational
needs, community and people of Adamawa and Gombe states.

Keywords: co-design; ethics; global communities; global education; inclusion; participatory
action research; personas; and social justice

1. Introduction

The importance of education to societies, as it contributes to economic development

and increases the standard of living of citizens, is highlighted in the literature (Odia &
Omofonmwan, 2007; Teaching-Jobs.org, 2017). As Benjamin Franklin said, “An investment in
education pays the best,” education is supposed to impart societal values and equip students
with skills necessary to function in the world of work. Attainment of education is considered
a powerful tool by which economically and socially marginalized adults and children can

lift themselves out of poverty and participate fully as citizens (Norad, 2019). Research and
impact studies demonstrate that participating in education has a positive effect on people’s
employability, income levels, and occupation (Carnoy, 2000; Blondard et al., 2002 as cited in

This work is licensed under a
BV _Ne Creative Commons Attribution-NonCommercial 4.0 International License.
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Schuller, 20044, p.3). Therefore, individuals who are denied access to education can become
stagnant, ignorant, and frozen in time (Mackey, 2013); and this situation affects the quality
of life of a society. Since education plays such an important role in society, the Universal
Declaration of Human Rights (UDHR) in 1948, recognized that: “Every individual, irrespective
of race, gender, nationality, ethnic or social origin, religion or political preference, age or
disability, is entitled to a free elementary education” (Norwegian Agency for Development
Cooperation [Norad], 2019 para #2). In addition to access to education, the UDHR

expects the education provided to be of quality: “... Education shall be directed to the full
development of the human personality and to the strengthening of respect for human rights
and fundamental freedomes. It shall promote understanding, tolerance and friendship among
... racial or religious groups. ...” (see, Article 26). However, despite the declaration, issues of
access to basic education and quality of education for many students remain a challenge for
several countries, particularly those in developing nations.

1.1 Problem Statement: Crisis in Nigeria

Education in Nigeria faces enormous challenges. Acknowledging the different problems in
the north and south of Nigeria, BBC Minute (2019) identifies five main challenges that affect
education in Nigeria overall: i) overcrowded, dilapidated, and ill-equipped schools; ii) parents
who can’t afford to put their children in school;1 iii) teachers who are often untrained and
chronically underpaid; iv) negative attitudes towards ‘western’-style education, and v)
education systems in need of capital. Thus, millions of children find themselves outside the
school system (Norad, 2019). It is estimated that 10.5 million children are not being educated
in Nigeria (BBC Minute, 2019).

Commenting on the educational challenges in Nigeria, the Norad (2019) report noted:

The education sector in the north-east has been severely affected by the conflict with Boko
Haram. Both students and teachers have been killed and schools destroyed. The result is large
numbers of refugees and several hundred thousand children [are] outside the school system
(see, Education, para # 1).

With an estimated 1200 schools destroyed, and many of them yet to be rebuilt, this situation
creates an enormous challenge on existing educational resources. Fortunately, there are
several efforts aimed at addressing some of the challenges facing the educational sector in
Nigeria. USAID awarded three universities: American University of Nigeria (AUN), Kent State
University (KSU), and Columbia University’s Center for Sustainable Development (CSD), a
grant to intervene and provide solutions to educational challenges facing public primary
schools in Northeastern states. The ensuing Strengthening Education in Northeast Nigeria
(SENSE) Activity is a 3-year project that aims to develop teaching and learning materials for
primary schools in Nigeria’s Gombe and Adamawa states to improve educational outcomes
for 200,000 primary school children.

1 Parents cannot afford to send their children to school for a variety of reasons. Some need children to help
at home, and others cannot afford basic expenses of paying for uniforms and books--both of which are
required expenses.
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The SENSE activity is a collaboration between a Nigerian university and two US universities.
Two of the partner institutions were foreign to Nigerian culture but well versed in
mathematics and literacy education, along with gender, socio-emotional learning,

and psychosocial support. Because the team is collaborating to develop teaching and
learning materials for states in a region where Western education is not widely accepted,
collaboration with local stakeholders was required. As cultural outsiders tasked with
developing educational materials for a country with which we had limited familiarity, we
wanted to reduce the imposition of western ideas on Nigeria’s education. As our goal was to
produce materials that would be culturally appropriate, relevant, and useful, the research
team sought strategies that would bring local educational stakeholders into the design
process to make sure their voices were recognized and properly considered (Mchunu &
Moodley, 2019). Subsequently, we chose to adopt a methodology that incorporated local
educational stakeholders into the design process.

This paper describes the nature of the collaborative partnership in developing numeracy and
literacy teaching and learning materials, and reports on findings from a co-design activity
with educational stakeholders in one of the afflicted states in northeastern Nigeria. The focus
was to learn more about the experiences of teachers in Northeast Nigeria, what resources
and materials they had access to, what they viewed as challenges affecting education in their
communities, what they desired to see in their schools, and more.

2. Literature Review

2.1 Including the Stakeholders

Our interdisciplinary team, composed of scholars from the design, education, and
information fields, wanted to ensure we included local voices in both the research design as
well as the final products. Historically, the idea of including stakeholders in design started
with participatory design in Scandinavia in the 1970s as a way of integrating technological
developments with very strong unions (Spinozzi, 2005; Sanders & Stappers, 2008). “This early
Scandinavian work was motivated by a Marxist commitment to democratically empowering
workers and fostering democracy into the workplace,” (Spinozzi, 2005, p. 164). While our
team was tasked with creating tools for education rather than for commerce, emphasizing
stakeholder involvement empowers end-users, such as teachers, and provides them with
the agency for co-developing the educational materials they would subsequently use in the
classroom.

According to Heslop, Cranwell, and Burton (2019), engaging stakeholders in the development
of educational material and services creates a more responsive, integrated service that
better meets the needs of the community of practice. Furthermore, the engagement and
participation of stakeholders in the development of educational programs and learning
materials can boost confidence and motivation levels and help to foster accountability
(Matuk, Gerard, Lim-Breitbart & Linn, 2016).
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2.2 Co-Design, Collaborative Design, Cooperative Inquiry, and Design Thinking

Co-design is a form of participatory action research that fundamentally involves a team
working collaboratively to develop practical service improvements and to enhance skills and
knowledge in people and organizations by exploring and sharing subjective experiences of
stakeholders (Donetto, Pierri, Tsianakas & Robert, 2015). Co-design provides a collaborative
way of collecting information and creating knowledge.

“When we think of knowledge, we often think of explicit forms of knowledge: things that

are written down, defined, categorized, systematized, or quantified. But to understand
knowledge-making in participatory design we have to understand that much knowledge tends
to be tacit. Tacit knowledge is implicit rather than explicit, holistic rather than bounded and
systematized; it is what people know without being able to articulate” (Spinuzzi, 2005, p.165).

The co-design research process uses a combination of making activities along with
observations and artifacts developed with users to provide feedback that is reflective of their
needs and desires.

“Since users’ tacit knowledge is highly valued, participatory design focuses on exploring
that tacit knowledge and taking it into account when building new systems. This task is
accomplished with a strong political or ethical orientation: users’ knowledge is described so
that it can be used to design new tools and workflows that empower the users” (Spinuzzi,
2005, p.166).

The practice of co-design has been used in business and marketing for some time and has
empowered users, resulting in financial gains, and successful marketing strategies with the
design of new products (Sanders & Stappers, 2008, p.8). Co-design may provide the same for
educators and students, as a means of empowering those in the classroom to determine and
shape learning materials.

Researchers Sanders and Stappers (2008) wrote: “co-designing threatens the existing power
structures by requiring that control be relinquished and given to potential customers,
consumers or end-users” (p.9). If we swap out the words “customers, consumers and
end-users” with “educational stakeholders,” (including teachers, students, parents, and
other community members vested in education), the statement still rings true. In many
societies, educational systems operate under an authoritative, top-down structure, one that
tends to not reflect on teachers’ recommendations, or their needs and desires for student
experiences.

2.3 Teachers and School-Based Management Committees

The co-design activity aimed to gather as much in-depth understanding as possible from
stakeholders, particularly teachers and School-Based Management Committee (SBMC)
members, about the state of education in their communities. SMBC’s are established
to increase community participation in school management. SBMC members include
stakeholders from schools and the local community, including (but not limited to)
headteachers, parents, local religious leaders, local government officials, students, and
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alumni (Ogundele & Adelabu, 2009). In a place where western education is met with
suspicion, as it is in northeastern Nigeria, SBMC members serve an important role in ensuring
that materials will be adopted and advocating for their use. For the co-design activities, we
met with teachers and SBMC members in Northeastern Nigeria during fall 2019 and worked
together to develop a comprehensive understanding of the Nigerian education system. Using
personas, a design thinking strategy, paired with co-design methodology, the team worked
with Northeastern Nigerians to develop teacher personas to aid in curricular and materials
development. The personas provided us with information about the issues and challenges
faced by teachers in the region, which in turn will shape future co-design with Nigerian
colleagues of relevant and appropriate instructional materials.

2.4 Design Thinking and the Use of Personas

Design thinking is a methodology popularized by companies like IDEO, Stanford’s d.School
and many business schools around the world. It echoes the traditional design process and
research by focusing on user-centered problem solving. “It encourages organizations to focus
on the people they’re creating for, which leads to better products, services, and internal
processes.” (Ideo, 2019) Design thinking focuses on understanding the user and the problem
holistically, a strategy that can approach undefined “fuzzy” problems and find appropriate
solutions that speak directly to the users needs and values. According to Dam & Teo
(“Stages,” n.d.), design thinking begins with empathy by learning about and understanding
the user. One of the key concepts behind design thinking is to understand and empathize
with the user. The process avoids assumptions and focuses on collecting information and
data. “Don’t assume you know what someone thinks or feels. Gathering information about
your target consumer is a critical piece of the design thinking approach” (ldeo, 2019). “Target
consumers,” in this case, are the teachers in Northeastern Nigeria. In order to learn as much
as possible about these teachers, the research team worked with teams of educational
stakeholders (teachers and SBMC members) to create personas of teachers in Northeast
Nigeria.

Personas act as a visual for a design team to use while designing tools—in our case,
educational tools for use in Northeast Nigeria.

“Personas are fictional characters, which you create based upon your research in order to
represent the different user types that might use your service, product, site, or brand in a
similar way. Creating personas will help you to understand your users’ needs, experiences,
behaviours and goals. Creating personas can help you step out of yourself. It can help you to
recognise that different people have different needs and expectations, and it can also help
you to identify with the user you’re designing for ” (Dam & Teo, Persona, n.d.).

Personas are generally inexpensive to create, but they are very valuable in unifying the
research team and helping them to imagine a specific user while creating an innovative
product (“Personas,” 2013). Typically three to four personas are created and include
information that is both generic and specific. For instance, it may give the user’s name,
gender, and age, but also their values, expectations, and motivations. It may also list their
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challenges and obstacles in their life. If the research team is focused on design thinking,
and therefore problem-solving, they may use personas to define the problems they intend to
answer.

There are several types of Personas. For this project we focused on a type called fictional
personas. “The fictional persona does not emerge from user research (unlike the other
personas) but it emerges from the experience of the UX design team. It requires the team
to make assumptions based upon past interactions with the user base and products, to
deliver a picture of what, perhaps, typical users look like” (Dam & Teo, Persona, n.d., para.
11 ). As Dam & Teo point out, these types of personas can be flawed if the research team
has minimal experience with the user group. Because we also had limited experience with
teachers in Northeastern Nigeria, we sought local help in developing personas, turning to
our Nigerian colleagues for help. Rather than having them focus on their individual, lived
experiences, the purpose of fictional personas was to encourage the Nigerians to work
together and create collective personas that portrayed their common experiences, allowing
us to gain broader insight into the shared experiences of teachers in Northeast Nigeria. By
creating fictional personas we were providing a confidential way for our Nigerian colleagues
to share their collective experiences. This made the activity more of a storytelling experience,
and less about personal stories.

The goal of the teacher personas was to build a valid, reflective, and accurate representation
of the Nigerian teacher, one that was based on collective knowledge of Nigerians in order to
provide context for the research team and to inform the design of the educational materials
that would be created over the next two years of the grant. We wanted to understand their
“workflow and work procedures, routines, teamwork, and other aspects of [their] work”
(Spinuzzi, 2005, pp.167). These personas also served as a way to understand the classroom
situation and the students. This aspect was particularly important because we were limited
in the number and variety of Nigerian schools that we could visit because of safety, cost,
and time.

3. Methodology

As a part of our broader co-design strategy in the project, we held co-design sessions with
educational stakeholders in Northeastern Nigeria who were asked to create personas with
the objective of answering the following overarching and sub-research questions:

How can using personas in co-design studies with educational stakeholders inform the
development of educational materials for Nigerian schools?

1. How do educational stakeholders portray the experiences of being a teacher in
Northeast Nigeria?

2. How do educational stakeholders portray the environment and resources that
exist in Northeastern Nigerian schools?

3. How do educational stakeholders portray the experiences of the students in
their schools?
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3.1 Co-Design Persona Sessions

Co-design sessions took place in November 2019, at AUN in Yola, Nigeria. The co-design
participants included teachers and SBMC members, who had traveled from within Adamawa
and Gombe states, and had been recruited by colleagues from the local university. The
approximately 50 people in attendance were organized into eight groups of men and women,
with between six to eight people per group. The session plan was authored by a design
researcher who has a focus in interaction design and a literacy expert and had approval

from KSU'’s Institutional Review Board. The co-design session was implemented by four
researchers from the partner institutions. Together they provided information, supplies,
directions, and fielded questions as they arose. The room was large and had long tables
where the groups could easily collaborate with each other and on the poster.

Figures 1,2 Workshop participants working on personas of Nigerian teachers. Participants
were initially organized into groups of men and women, but many chose to re-organize
themselves into single-sex groups.
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Figures 3-5 Researchers walked around answering questions. Workshop participants worked in
groups to create teacher personas, discussing the values and needs of the typical
Nigerian teacher. They used local newspapers and art supplies to create visuals.

Each group was provided with the following prompts at the start of the 45-minute session:

01 Welcome: The session began by welcoming the teachers and educational managers from
the Northern states. We informed them of our goals and mission and explained why we
needed their help.

02 Prompt: We asked the group to create personas of “the Nigerian Teacher.” Working in
small groups, participants were asked to answer the following questions:

e Describe your educational work space using text, sketches, and diagrams
e What things or objects do you use to teach your class?
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e What books or textbooks do you use for literacy and math education?

e Where do you teach (describe the space)?

e What resources do you need most?

¢ Do you use any technology or extra resources at home to prepare for class?
e What languages are spoken in your classroom?

e What is the English ability of the students (if any)?

¢ How do you assess your students’ understanding?

03 Persona: Using paper, markers, and notes, participants were asked to create

a poster of a fictional “Nigerian teacher,” based on the reality they know. We

asked them to define this persona by explaining this “teacher’s’” interests, values,
challenges and needs. We encouraged them to express their ideas in whatever way was
easiest: by drawing, writing, using notes, pens, pencils, and markers. Local staff at the host
site provided newspapers, photos, and graphics for use in posters

and collages. The materials were limited to what would be readily found in

Northeast Nigeria.

04 Present the Persona: As a team, please present your persona to the group.
The presentation should be around two to five minutes in length.

Participants worked independently while researchers walked around, answered questions,
and offered feedback. The activity took time to get started, as this was a new experience
for the groups, and many participants did not understand what was expected of them.
After 30 minutes the groups had moved from quietly talking amongst themselves, to loudly
making posters. At the end of the session the groups presented their finished personas. The
presentations were recorded for later review and analysis.
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Figures 6-8 Workshop participants presented their personas as teams. They explained the
images they selected and how they were relevant to the persona.

4. Data Analysis

The dataset that emerged from the persona activity consisted of two parts: 1) the personas
and 2) the videos of the groups presenting their personas. The personas were considered
the primary dataset. Because each group created two posters, there were sixteen posters

in the persona dataset. These posters contained existing images from newspapers, hand-
drawn images, and text. The videos of the groups describing their personas were used as a
secondary dataset, mainly to provide additional detail and insight into the groups’ depiction
and intent. A video was taken of each group resulting in a dataset of eight videos.

Due to the multimodal nature of the dataset, we analyzed the personas looking at both the
content of the persona as well as the visual aspects of the persona. The goal of coding the
content of the personas was to understand the message stakeholders were trying to convey
and understand more about their lives and experiences as a teacher, in the classroom, and
interacting with their students. Given the multimodal nature of the personas, we used a
multi-phase coding strategy where the goal was consensus rather than intercoder reliability.
The first coding phase consisted of holistic coding methods (Saldana, 2016) to help identify
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broader topics to guide the second coding phase. Three researchers engaged in detailed,
in-depth discussions while looking through the personas to identify broad themes that were
present throughout a majority of the personas. The broad themes that emerged from these
discussions were teacher aspirations, challenges teachers face, challenges and improvisation
with resources and the environment, hopes for students, and challenges faced by students.

In the second coding phase, two researchers took the broad themes and completed a
thorough coding of each persona, identifying detailed, discrete chunks of data in each
persona that fit under each theme. The videos of the groups presenting their personas were
used as supplementary data to provide insight into each group’s intent and the message
they were trying to convey. Each chunk of data coded under each theme was described in a
spreadsheet so that the researchers could view all instances of where and how that theme
emerged in the personas. A cycle of descriptive coding (Saldana, 2016) was then applied to
all of the data that was organized under each broad theme and frequency counts were done
for each code.

During the second coding phase, the two researchers also coded the visual aspects of the
personas. The goal of coding the visual aspects of the personas was to understand how the
participants were trying to convey their experiences. To do this, researchers coded where the
personas included the following: existing newspaper images, hand-drawn images, existing
newspaper text, simple handwritten labels, short handwritten descriptions, long handwritten
descriptions. These codes were analyzed using frequency counts.

5. Results

The data collected during the persona creation provides insight into the three sub-research
guestions guiding the study:

1. How do educational stakeholders portray the experiences of being a teacher in
Northeast Nigeria?

2. How do educational stakeholders portray the environment and resources that
exist in Northeastern Nigerian schools?

3. How do educational stakeholders portray the experiences of the students in
their schools?

5.1 Teacher Experiences

All of the personas provided insight into teachers’ experiences in Northeast Nigeria, which
was expected given the prompt. While the personas portrayed a variety of experiences, most
of them fit into the overarching categories of “challenges” or “aspirations.” All of the groups
portrayed a variety of significant challenges that teachers face in Northeast Nigeria, and five
of the groups depicted aspirations or hopes for teachers’ experiences. The data from the
personas suggest that the teachers face a variety of challenges in their daily roles. Lack of
pay and promotion was portrayed as the most significant challenge. The groups also depicted
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lack of instructional materials and conducive learning environments as substantial challenges
in teachers’ experiences, but those responses have been consolidated under research
question two. Lack of support in their teaching role and lack of professional development
were two other challenges that were communicated in the personas.

Table 1 Challenges that were communicated in the personas.
Challenges Percentage of Total Challenges Teachers
Face (N=16)
Lack of professional development 11%
Lack of pay and promotion 56%
Lack of support 33%

While it is apparent that Northeast Nigerian teachers face substantial challenges, they
also have aspirations for improving their teaching experiences. The groups indicated
that teachers want to be active, competent teachers and they want their students to

be successful. For the teachers to be successful, they felt that they need to have their
basic needs met and they need resources and support from their schools, communities,
and governments.

Table 2 Aspirations communicated in the personas.

Aspirations Percentage of Total Aspirations

Teachers Have (N=10)

Desire to be an active, competent teacher 40%

Support for education and schools from 30%

government and communities

Teachers’ basic needs are met 20%

Students are successful 10%

5.2 Environments and Resources

The personas also provided insight into how the groups perceive the environments

and resources that exist in the Northeast Nigerian classroom. The personas conveyed
considerable challenges around the classroom environments and resources. Seven of the
groups included challenges around classroom environments in their personas, while six
groups included challenges around instructional materials and resources in their personas.
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Table 3 Challenges in the Classroom Environment
Challenges Percentage of Total Challenges with
Classroom Environments (N=19)
Inadequate or damaged facilities 50%
Classroom furniture and arrangement 25%

Lack of a conducive learning environment  25%

With the classroom environments, the personas predominantly focused on the facilities,
highlighting damage (such as missing roofs) to the buildings and classrooms as a result

of flooding or other disasters. They also touched on inadequate classroom environments

due things like overcrowding and lack of desks and chairs. Finally, some talked about the
assortment of challenges in the environment more broadly as a general lack of a conducive
learning environment. For the education resources, some groups referred to a general lack of
educational tools and materials, but other groups identified specific types of resources that
were lacking in the classrooms. Of the specific materials, writing materials were mentioned
most frequently, followed by textbooks and technology.

Table 4 Challenges with Classroom Materials
Challenges Percentage of Total Challenges with
Classroom Environments (N=19)

Lack of technology 14%

Lack of textbooks 21%

Lack of other reading materials 7%

Lack of writing materials 29%

Lack of educational tools and materials 29%

While the groups mostly focused on challenges in the classroom environments and
resources, a few incorporated references to teachers being resourceful and working with
what they had. One group depicted a teacher holding class under a tree as a way of dealing
with challenges in the classroom environment. Others described using leaves and sticks in
the classroom as manipulatives and measurement devices. This suggests that the teachers
are resilient and resourceful in finding ways to continue instruction regardless of the
challenges they face with the classroom environment and lack of resources.

5.3 Student Experiences

Through the personas, the groups also provided insight into how they perceive students’
experiences in Northeast Nigeria. For the most part, the personas depicted students’ barriers
to success in school. Perceptions of students’ experiences were fairly evenly distributed.
First, a majority focused on students’ basic needs and showed that when their needs are not
met, their ability to learn is compromised. In addition, a few of the groups touched on how
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students with too many chores at home and an overall lack of support from their families
can also interfere with students’ success in learning. Finally, student personas brought up the
dearth of resources and adverse school environments.

Table 5 Barriers students Face
Barriers Percentage of Total Barriers
Students Face
Lack of support outside of school 13%
Distressed emotional state 20%
Hunger 13%
Poor health and hygiene 20%
Responsibilities outside of school 13%

Struggles in learning due to lack of resources  20%
and adverse school environments

5.4 Personas, Co-design, and Educational Materials for Nigerian Schools

The findings discussed under research questions one, two, and three also offer insight into
the overarching research question guiding the study: How can using personas in co-design
studies with Nigerian teachers inform the development of educational materials for Nigerian
schools? Overall the personas have provided our research team with important insight into
the overall educational experience in Northeast Nigeria that will inform the development of
educational materials created in the grant.

The personas have already informed specific decisions that we are making about the
educational materials. While we had not originally planned to have textbooks or workbooks
as a part of our materials, we recently adjusted the materials plan to incorporate literacy and
numeracy workbooks. This change was justified in the personas with the emphasis on lack of
textbooks. Furthermore, we had planned to incorporate fewer but more advanced tablets in
the materials package, but the emphasis on lack of writing materials has led us to consider
incorporating a greater number of e-writers as a replacement for more advanced tablets.
Even though we are considering limiting the amount of tablets, we still plan to include some
tablets, and will include a writing-focused app to help children learn letter writing and letter
sounds in a digital platform that integrates video and feedback.

Finally, to meet the teachers’ desire for professional development, we are exploring the
possibilities of creating scripts for instructional videos that can be recorded and used by
Nigerian teachers for professional development. Ultimately, the personas have already begun
to inform our development of the educational materials for schools in Northeast Nigeria, and
we anticipate that they will continue to do so as we move forward in the grant.

5.5 Limitations

The findings presented here provide valuable insight into the perceptions of educational
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experiences in Northeast Nigeria. However, there are limitations to this data that need to be
considered. The participants were from two states in Northeast Nigeria, and therefore the
experiences described here may not apply to all of Northeast Nigeria. In addition, the limited
amounts of newspapers and existing images that were provided may have restricted the
participants’ ability to fully communicate their perceptions in the personas.

6. Conclusion

The use of co-design methodology and design thinking helped the research team to pinpoint
and understand the most significant challenges faced by Northeastern Nigerian teachers.
And while these challenges, including building government support for funding for schools
and significant improvements to infrastructure, are overwhelming and far beyond the scope
of our grant, the team was astonished at the resiliency and positive outlook demonstrated
by the teachers. Despite low or late pay, a lack of the most basic educational resources, and
poor facilities, these teachers return to work day-after-day.

The results have informed our planning of educational materials that will be delivered

to classrooms in Gombe and Adamawa states in 2020. As this grant moves forward we
plan to use co-design and design thinking strategies with the Nigerian teachers again. The
activity was insightful and provided user-defined data. While our study was qualitative and
small scale, it provided much information about teachers in an area known for a decade
of civil unrest and terrorism. The co-design sessions allowed us to gather information and
communicate with Nigerian educational stakeholders in an informal and creative manner.
The personas provided them with a data-rich artifact, which allowed them to present a
narrative about issues faced by teachers in the region to the research team.
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Abstract: In the design of urban public spaces, the inclusion of diverse voices enhances
the development of products and services by synchronising designer expertise with
people’s preferences. Multiple participatory methods exist, each with their respective
benefits and drawbacks in terms of the quality of results, time and cost needed for
preparing and conducting studies, and knowledge required for participation. Providing
more concrete representations of abstract or intangible design concepts would be
beneficial for laypeople unfamiliar with design or the case study. We propose a Virtual
Reality (VR) platform to discover subjective preferences on public waiting rooms through
immersive design experiences. The VR platform was tested with 463 participants with
variety in age and cultural background. Following a qualitative data analysis, we discuss
the suitability of our VR platform for fostering inclusive participation and how it impacts
the role of the designer, as well as propose design guidelines for future VR studies.

Keywords: virtual reality; participatory design method; user preferences; design guidelines

1. Introduction

Current participatory design approaches let people express their needs and wants by Current
participatory design approaches let people express their needs and wants by generating,
elaborating, evaluating, and challenging solution approaches (Kohler et al., 2017). However,
some of these approaches involve a considerable amount of time and cost. Furthermore,
using abstract methods for studies of hypothetical nature could lead to wrong design
directions caused by a potential lack of comprehensibility and imagination of the study
context for participants (based on Abley, 2000; Hirsch, 2014). Consequently, participants’
stated preferences could show great discrepancies compared to their actual preferences

due to a lack of imagination and experience of the study context (Bann, 2002; Murphy et al.,
2003).

This work is licensed under a
BV _Ne Creative Commons Attribution-NonCommercial 4.0 International License.
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Immersive Virtual Reality (VR) could be a game changer for designers to solve this issue.
Especially when scenarios or prototypes are too expensive or not feasible for manufacturing,
the technology of VR enables immersive experiences that convey a desired message

in a realistic and tangible way (Mihelj et al., 2013). However, this technology might be
inaccessible for societal stakeholders such as seniors. Furthermore, aspects such as gender,
place of living, and prior experience with VR could also have an influence on technology
savviness.

Considering the aforementioned aspects, in the present study, we propose a VR platform for
collecting people’s preferences based on immersive experiences. As our research objectives,
we want to explore i) if VR is a suitable tool for designers to collect preferences while
considering people with various demographics, age groups, and prior knowledge with VR,
and ii) how this method changes the role of the involved designers during the application
development process and data collection.

2. Related Work

Current approaches in product development including the creation of meaning and value

are shifting from company-centred to user-centred approaches (Prahalad and Ramaswamy,
2004). Thus, designers increasingly involve people into the design process for shared value
creation activities since this involvement leads to the identification of people’s needs and
wants and increases the efficiency of product development while creating relationships with
people (Prahalad and Ramaswamy, 2004). Variants of participatory practices are participatory
design, co-design, and co-creation (Sanders and Stappers, 2008, 2012). A whole landscape

of methods for participatory activities exist including methods such as paper prototyping,
collages, diaries, card sorting, questionnaires, and interviews (Bartl et al., 2010; O’Haire et
al., 2011; Sanders et al., 2010). While these methods show great benefits such the capability
to facilitate collaboration and establish dialogues, they also show limitations such as a lack

of comprehensibility for hypothetical studies, high involvement of time and cost, and low
motivation for participation (Bann, 2002; Murphy et al., 2003; O’Haire et al., 2011). Nelson
and Towriss (1995) investigated the accuracy of people’s preferences in consideration of
visual representation and concluded that individuals had problems making choices based

on abstract attributes presented in textual form (based on Abley, 2000). Farooq et al. (2018)
conducted a study to collect people’s preferences in VR in the domain of pedestrian research.
The researchers conclude that VR has the potential to improve the collection of people’s
preferences based on the establishment of experiences as a foundation for participants to
express themselves. Farooq et al. (2018) further points out limitations such as requiring a
considerable amount of expertise for the development as well as a great amount of effort for
developing such a tool.

The usage of VR for data collection can also be challenging due to the uncertainty to which
extent the technology is suitable for diverse people in consideration of aspects such as
gender, age, societies with varying access to and perception of technology in general, or prior
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knowledge regarding VR (Pick and Azari, 2009; Stadler et al., 2019; Venkatesh and Morris,
2000). O’Brien et al. (2012) discuss experiences of technologies considering age and prior
knowledge. The researchers conclude that designers need to understand the targeted user
group’s prior knowledge with technology to facilitate the usage for participants with little
training or instruction. Gregor and Newell (2001) state that seniors have different capabilities
in terms of physical, sensory, and cognitive functionality compared to younger people. Thus,
seniors for instance have different needs than children, especially in terms of accessibility to
technology.

3. Method

In order to answer our aforementioned research objectives, we share our experiences,
observations, and statements from our stakeholders throughout the process of VR

platform development and data collection. We describe our experiences while testing our
application with a diverse group of people and highlight the impact of developing and using
our VR platform based on a predefined criteria set, including aspects such as validity and
reliability of our results, time, costs, the complexity for the involved designers, as well as the
complexity for participants.

3.1 General introduction to the case study

The case study dealt with the collection of spatial preferences of waiting rooms for public
transport (e.g., metro or bus) for the development of future transport infrastructure. Local
transport authorities were stakeholders in this project who were interested in considering a
wide range of people’s voices for creating future public transport waiting rooms. Therefore,
the aim was to collect data from 400+ participants from Singapore, Germany, and France.

The VR platform was created to enable participants to configure an indoor waiting room
based on the variables of room proportions, wall colour schemes, brightness of the room,
and crowd level. A VR indoor environment was chosen to minimize the risk of distraction for
participants, caused by independent influences from the outside environment (e.g., its visual
representation or animations of traffic and/or crowd).

3.2 Development of the VR platform

During the development of the VR platform, we explored how our designers engaged with
other fields for interdisciplinary collaborations and how the role of our designers changed
during this phase.

Since one requirement from the transport authorities was the consultation of the public that
includes diverse participant groups, events such as trade fairs, public exhibitions, scientific
events, as well as community centre events were chosen for the data collection. Therefore,

a low-cost stand-alone Head-Mounted Display (HMD), called Oculus Go, was used due to

its flexibility and independence of high-performance computers and wiring. One benefit

of using the Oculus Go device was the ensured privacy for participants throughout the
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whole experience since their first-person-view was not visible to anyone else. We decided
against offering a locomotion option for participants in VR via the touchpad since this would
have needed an extended introduction and could have led to motion sickness. Therefore,
we decided to offer teleportation points inside the configurator that allow participants to
experience the room selections from a range of position points and perspectives.

To achieve a centralized collection and categorization of data, we decided to include a
consent agreement form as well as the background questionnaire in the VR application.
The background questionnaire asked participants for their age, gender, place of living, as
well as prior experience with VR. Since we conducted the test in three different countries,
we included three languages modes (i.e., English, German, and French) from which the
participants could choose one language at the beginning of the VR experience.

The interactive configurator in VR constituted the core of our VR application. It consisted of
an adaptable indoor environment that was visually similar to underground metro stations.
The participants could change the variables of room proportion, colour scheme of the

wall, brightness of the room, and crowd level with the help of a user interface that could
be hidden when it was not in use (Figure 1). When the participants changed a variable,

the surrounding automatically updated accordingly, thus allowing participants to directly
experience a certain configuration in VR in an immersive way.

Now, choose your preferred configuration

1. Room dimensions
( € | —
2. Colour schemes

m o e

3. Light

4. Crowd

Figure 1 User interface of the interactive configurator

The participants interacted with the VR system by aiming at an option with the input raycast
and select the respective option by pressing a button. This interaction technique was
maintained throughout the whole VR experience.

The application was internally developed using the game engine Unity (version 2018.3.0).
The timeframe from initiating the project to the completion of application development was
four months, involving the continuous effort of two designers, two software developers, one
3D visualizer, and a team member with a degree in psychology.
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3.3 Data collection and test of the VR platform

Besides gathering preferences about public spaces, the data collection concurrently enabled
the testing of our VR platform. We explored the impact the immersive experiences had on
the participants for expressing their preferences. Moreover, we investigated the role of our
designers during the data collection with the VR application.

We tested our VR platform at public events in Singapore, Germany, and France at a trade

fair, an open exhibition, a science event, a university information day, as well as two data
collection events in community centres. Thus, we reached out to exhibition visitors, passer-
by, students, families, children, and senior communities to include a diverse group of
participants in terms of age, place of living, and prior experience in VR. Since the aim was to
collect data from a large group (400+) of individuals from different backgrounds and test to
which extent VR can be used by all, the only inclusion criterion to participate in the study was
the ability to read in English, German, or French. During the data collection, we documented
participants’ feedbacks, comments, and stated excitement or disappointment.

At least one researcher per VR device was continuously present during every event to allow
efficient data collection.

3.4 Evaluation of the VR platform

We qualitatively assessed our results considering a predefined set of criteria that was
relevant for carrying out our project (based on Stecher et al., 1997). The considered criteria
were as follows:

¢ Validity of collected results in terms of identifying preference patterns

¢ Reliability of results by comparing the similarity of data among one participant
group (i.e., senior communities) that was collected during two independent
events

e Time for developing the VR platform, for conducting the tests, and for data
analysis

e Costs for the development of the VR platform and for the data collection

e Complexity for the designer during the development of the VR platform and for
participants to conduct the test

The criteria set allowed us to qualitatively compare the development and usage of our VR
application with other methods that designers usually would consider for this specific case
study (e.g., conducting a pen-and-paper questionnaire or using physical prototypes).

4. Results
4.1 Development of the VR platform

During the development of the VR platform, we noticed that a wide range of expertise was
required to ensure a rigorous and successful development of the application. Therefore, two
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designers, two software developers, one 3D visualizer, and one team member with a degree
in psychology were involved in the project. We noticed that, due to the interdisciplinarity
of the team, the designers’ role changed to being the project coordinators during the
development of the application. This included aspects such as staying on schedule,
establishing and maintaining a continuous dialogue among the team members, defining the
methodology for rigorous data collection together with the team member with a degree in
psychology (including the definition of the questionnaire and variables of the configurator),
sharing CAD work with the 3D visualizer (i.e., model the required 3D models), and working
together with the software developers to ensure a usable and comprehensible interaction
with the VR application (i.e., define the inputs for making selections in VR, define the
interfaces, and ensure usability). This interdisciplinary way of working and the collaboration
led to the opportunity for all stakeholders, but especially the designers, to acquire expertise
from other fields.

Figure 2 shows two examples of participants’ room configurations.

Figure 2 Two examples of possible room configurations

4.2 Data collection and test of the VR platform

We collected data from a total of 463 participants (50% female, 49% male, 1% prefer not to
say) with an overall age range of 8 to 89 years (M=39.88, 5.D.=19.96). Figure 3 shows the age
distribution of all participants in consideration of place of living.
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Figure 3 Age distribution of participants in consideration of place of living

We collected data from the following participant groups:

201 passer-by, families, and school classes during a public trade fair in Germany
122 visitors of an exhibition about new mobility forms in France

57 seniors from two community centres in Singapore

22 passers-by during a public science event in Singapore

61 students during an university information day in Singapore

As the aforementioned participant groups show, we could establish great diversity of
participants. However, no homogenous age distribution across the 3 places of living was
established (except for the participant group between 15 and 29 years of age). Figure 4
shows pictures from the data collection events.
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Figure 4 Data collection events in Singapore, Germany, and France

Firstly, we want to highlight that the motivation for participation during the public events
was unexpectedly high. Especially at public events such as the trade fair and the mobility
exhibition, the VR devices attracted immense attention. In contrast, at the scientific event
in Singapore, the VR devices apparently appeared intimidating for passer-by, which led

to a more cumbersome data collection compared to the aforementioned public events.

In general, we observed that during almost all data collection events, the majority of
participants approached the researchers out of curiosity regarding the VR devices. This
applied especially for young people such as school classes and families with young children
who approached us with the motivation to try out the VR devices and with the expectation
to experience a game or a virtual roller coaster ride. After introducing the visitors to the
study and explaining the purpose of the VR experience (i.e., a research study and not a

VR game experience), we expected less motivation from people and especially children to
participate. Nevertheless, the majority of visitors were still motivated to participate in the
study. For the data collection events at the senior community centres, we observed that
the senior citizens saw it as their responsibility to register for the data collection session,
with an intrinsic motivation to state their preferences and to help us develop a future public
transport station that fulfils the needs and wants of people. In conclusion, the usage of VR
highly motivated people to participate in the study. Furthermore, we were able to involve
communities in our study consisting of seniors who have never tried VR before. Even though
some seniors encountered problems while interacting with VR, the guidance of our designers
led them to successful data submissions.

Secondly, regarding the changed role of our designers during the process of data collection,
we noticed that throughout all events, our designers became facilitators and guides. Their
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main task was to brief the participants and be available for questions and guidance. From
the introduction onward, our designers motivated and guided the participants through
the whole VR experience. Therefore, we observed that our designers bridged the gap
between people and the technology of VR. Our designers encouraged the participants to
experience all available variables of the configurator before submitting their preferences.
Since some participants (and mostly seniors with no prior VR experience) faced problems
with interaction with the system, our designers accompanied every participant to ensure a
successful experience and data submission.

Thirdly, based on our observations and dialogues with the participants, we were able to
explore the impact that the immersive experience had on participants