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Abstract

Taking the perspective of users and stakeholders can help designers incorporate human-
centricity in their practice. However, we know relatively little of the dynamics of perspective
taking — a cognitive facet of empathy - in design processes as a situated cognitive and
behavioural activity, rather than as an overall orientation. To illuminate how perspective
taking is used in design, we carried out a longitudinal multiple case study of 49-month-long
graduate-level product and service design projects, exploring differences between high and
midscale performance in different design phases. Through thematic analysis of review
session discussions, we find that perspective taking in high-performing sessions involves
three aggregate dimensions: gathering data to form perspectives, scoping and making sense
of perspectives and using perspectives in creative processing. We identify phase-dependent
characteristics for the scope and emphasis of perspective taking in concept development,
system design and detailed design. We also describe different ways in which novice teams
struggled to create and apply user perspectives. As a result, the current study sheds light on
perspective taking and the changing nature of effective perspective taking across the design
process.

Key words: perspective taking, longitudinal study, user-centred design, design process

1. Introduction

Understanding users is a foundation for design (Sharrock & Anderson 1994;
Redstrém 2006). User-identified problems and workarounds enable the design of
better solutions (Hyysalo 2006), user-related innovation is important for product
success (Saunders, Seepersad & Holtta-Otto 2011; Holttd-Otto et al. 2018) and
expert designers give high priority to user- and context-related knowledge
(Atman 2019). Still, many product launches fail in the market due to lack of user
acceptance (Schneider & Hall 2011). To start, the reasons for this can be
attributed to differences in designers’ and users’ points of view (Chamorro-
Koc, Popovic & Emmison 2008) and the complexity of design processes making
user-centricity challenging to practice (e.g., in architecture: Van der Linden,
Dong & Heylighen 2019).

Perspective taking (Surma-aho & Holtta-Otto 2022) by adopting another
person’s point of view (Davis 1983) is a way to improve user understanding. It
represents a cognitive dimension of empathy, with the degree to which one can
imagine ‘putting oneself in another person’s shoes’ measuring the capacity to
engage in perspective taking (Davis 1983). Active attempts at perspective taking
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lead to, for example, reduced bias in assessing the causes of others’ behaviours
(Galinsky & Moskowitz 2000). Designers use varied perspectives (Smeenk, Tomico
& Turnhout 2016), analogous experiences (Johnson et al. 2014) and abductive
reasoning (Oygiir 2018) to develop user understanding and explore potential
solutions (Dorst & Cross 2001). Studies show that taking the perspectives of users
aids interpersonal understanding, both in design practice (Both & Baggereor 2009;
Kelley 2015; Hanington & Martin 2019) and in design education (Zoltowski, Oakes
& Cardella 2012; Walther, Miller & Sochacka 2017).

However, accurately understanding user perspectives and incorporating these
insights into designs can be challenging, particularly for those with limited experi-
ence of design. Novice and student designers tend to find constructing user
understanding challenging and may fail to consider a broad enough context
(Zoltowski et al. 2012; Bjorklund 2013) and struggle to balance multiple user
and stakeholder perspectives (including those of producers, suppliers and retailers;
Scott 2008). They may also respond too simplistically to complex feedback on their
designs (Sugar 2001). Yet research also suggests that some novices are able to form
in-depth understanding by developing genuine relationships with users and stake-
holders (Zoltowski et al. 2012). Without prior experience and insights from user-
centred projects (Popovic 2004; Oygiir 2018; Van der Linden et al. 2019), how do
novice designers attempt to understand and leverage user and stakeholder perspec-
tives in their work?

In response to this research question, we investigated how different novice
design teams used perspective taking to understand users and stakeholders, and
how this understanding was used in designing solutions. The results shed light onto
perspective taking processes in novice design teams and suggest how novice
designers can cultivate and leverage user understanding in their work. We find
evidence that perspective taking is tied not only to understanding users but also to
the process of design itself.

2. Background

User-centred design (Sanders 1992) involves significant perspective taking efforts.
Designers regularly consider the perspectives of users and other stakeholders to
inform not only their understanding of the extant situation but also novel solution
development. Overall, empathy for users is seen as a key process in design practice
(Cross 1982) and design thinking (Micheli et al. 2019). While there is a wealth of
studies on designer—user interaction (e.g., Luck 2007; Hess & Fila 2016) as well as
human-centred design cognition (Cross 2004; Gero & Milovanovic 2021; Cascini
et al. 2022), we propose that the psychological construct of perspective taking
(Davis 1983) can provide a valuable additional lens on user-centred design.

Perspective taking represents a (a) cognitive and (b) purposeful form of
empathy that is (c) influenced by a wide array of situational factors, such as
observer-target similarity, the observer’s respect for the target and the perceived
need of the target (Cuff et al. 2014). Perspective taking has been described as a
personality trait, while state perspective taking refers to intentionally taking others’
perspectives at specific moments (Clark, Robertson & Young 2019). In this study,
we examine designers’ perspective taking at specific moments.

Design presents a unique context for perspective taking. Design practice
emphasises a wide range of behaviours for interpreting others’ experiences
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(e.g., Hanington & Martin 2019), whether they be the others’ knowledge, feelings,
decision making logic or any such cognition. To take end-users’ perspectives,
designers talk with users, imagine users and synthesise their needs, as well as test
solutions with users (Hess & Fila 2016). Also, taking part in users’ experiences and
purposeful reflection can support more in-depth understanding (Kouprie & Visser
2009; Smeenk et al. 2016).

The understanding that designers develop through perspective taking is
constructivist in nature, meaning that it is person-bound, subjective and malle-
able (Oygiir 2018; Van der Linden et al. 2019). Designers use user understanding
in formulating the problem (Ball & Christensen 2019) and in the generation and
elaboration of solutions, that is, creative processing (Oygiir 2018; Van der Linden
et al. 2019; Pedersen 2020). In user understanding, perspective taking supports
both nonstereotypical (Ku, Wang & Galinsky 2015) and nonegotistical judge-
ments of others (Epley et al. 2004). As such, we might expect ‘deep’ understand-
ing of a user group to avoid stereotypes and to be independent of the designer
(e.g., a confident designer should not view all users as confident). Perspective
taking also assists in negotiating contrasting points of view, such as conflicts in
romantic relationships (O’Connell Corcoran & Mallinckrodt 2000) and sales
negotiations (Galinsky et al. 2008). In practice, we might expect perspective
taking to balance understanding of users and other stakeholders, such as sup-
pliers or retailers.

How such balance may be achieved, however, remains unclear. Designers can
struggle in correctly interpreting users’ perspectives (Heylighen & Dong 2019;
Chang-Arana et al. 2020a,b; Li & Holtta-Otto 2020; Li et al. 2021), and increased
evaluation may be needed for a more accurate basis for perspective taking. The
intentional nature of perspective taking (Zaki 2014) may help novice designers to
balance design concerns. First, designers may consider when, how and to what
degree they conduct perspective taking. Second, designers decide to pay attention
to others’ perspectives and appraise them as valuable. Third, sufficient information
is gathered to enable constructing an accurate perspective. These three steps may
shape the quality of user understanding.

Designers also need to determine the appropriate degree and format for
perspective taking to inform their creative solutions. Perspective taking can
influence the problem frames adopted by designers as they formulate problems
and solution conjectures (Beckman & Barry 2007; Paton & Dorst 2011). Perspec-
tive taking goes beyond understanding to influence evaluating and generating
constraints, value and working principles (Dorst 2011). The problem frame
adopted initially will shape the direction and quality of subsequent design efforts
(Walz, Elam & Curtis 1993; Chakrabarti, Morgenstern & Knaab 2004). As such, the
impact of initial perspective taking may influence the complete design process
(Walz et al. 1993; Chakrabarti et al. 2004). In practice, perspective taking may, for
example, influence which groups of stakeholders are solutions tested with, how
designers present the value of a solution and how they respond to feedback
(McMullen 2010). Perspective taking may also play a continuous role through
iteration in design processes (Hess & Fila 2016; Smeenk et al. 2016; Heylighen &
Dong 2019; Xue & Desmet 2019).

Thus, this study explores how novice design teams acquire and leverage
understanding of users’” and stakeholders’ perspectives in different phases of the
design process.
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3. Methods

We carried out a multiple case study on how novice design teams develop and use
understanding of users’ and stakeholders’ perspectives during product and service
design projects.

3.1. Case context and participants

This study focuses on a convenience sample of four student design projects at a
North European university taking part in a 9-month multidisciplinary graduate
product and service design project course across multiple collaborating institu-
tions. Each of these projects had a different client company and tackled a distinct
design brief, differing in the degree to which the target user group(s) and usage
context had been specified at the onset by the client company (Table 1). As all four
projects had distinct design briefs in different industries, with different clients and
design teams, we consider these as separate cases despite the shared course context
(similar to other multiple case studies, such as Van Echtelt et al. 2008). An open-
ended, ill-defined design brief required the teams to explore a wide variety of data
and interact with both the client companies and the instructor team. Still, the teams
made all design decisions about project scope and solutions.

The graduate students taking part in the course had worked in design jobs
(summer and/or part-time) and had completed undergraduate degrees in their
respective fields. Each team, comprising three to four students, had at least one
student from product development (studied under engineering) or industrial
design (studied under arts and design) and other students without previous
product or service design experience, which emulates the diversity of many real-
world design teams. As such, we consider the student teams to represent novice
design teams with limited design experience and skills.

3.2. Data collection

The primary data source was observations of design review sessions during the
design projects, supported by intermittent project documentations and handouts
from the teams. The studied project course was structured around roughly 2-week
design challenges, with seven deliverables during the course. Each challenge ended
in a design review session, held separately for each student team. The first two
review sessions (T0) involved needfinding and focused on problem space explor-
ation (e.g., benchmarking), and were excluded from the data collection (see
Figure 1). Data were collected from five subsequent review sessions spanning five
prototyping challenges focusing on solution space exploration (labeled T1-T5, see
Appendix). In each design challenge, the student teams were expected to demon-
strate a tested prototype considered complete for that project phase, and new
project-related insights learned during the challenge.

3.3. Review sessions

Each review session lasted on average 41 minutes (ranging from 37 to 51), during
which students presented their decision making and received feedback on their
prototype, the design choices made and the methodologies used. The 20 observed
review sessions (T1-T5 for four teams) were audio and video recorded. They were
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Table 1. Team composition and project brief of the four cases

Team composition

Project features

Nationalities

Design brief

Eventual outcome

Age
Case range Sexes Disciplines
Team 24-25 M Engineering,
Farming Industrial
design
Team 23-35 MandF Engineering,
Finance Business
Team 23-39 MandF Engineering,
Tennis Business
Team 23-25 Mand F  Engineering,
Water Business

Europe, Asia

Europe,
North
America,
Asia

Europe, Asia

Europe, Asia

Developing a novel
solution for
simplifying the crop
protection process for
farmers (specified user
group at a specified
situation)

Developing a novel
solution for
supporting small and
medium enterprises
(specified target user
group, unspecified
usage)

Developing a novel
year-round tennis
tournament
experience
(unspecified target
user group, specified
target usage)

Developing a novel
solution for
crowdsourcing water
quality (unspecified
target user group,
specified target usage)

A digital crop protection
planning tool
leveraging farmers’
documentations,
disease trends, and
social networks

A digital business
planning platform
leveraging industry-
relevant data, insights
and interactive
visualisations for
market analysis and
various other purposes

A phone camera mount
that fits most tennis
courts, and an
application that
augments videos to
look like they were
shot at a famous tennis
stadium

Measurement device
with sensors, mobile
application and online
repository for citizen
scientists to record
water quality

O

o

Q.

(=]

=

wn

Q.

Client compan D
pany S

Large global chemical 8

producer

Local financial
company

Large tennis
tournament venue
and organiser

Global water
technology provider
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Figure 1. Course structure, data collection points (in gray) and grade scores averaged from three sub-grades.
Note that this visualisation omits time dedicated for an initial rehearsal project, holidays and dedicated
documentation writing and presentation preparation.

transcribed verbatim by the first author, resulting in on average 6500 words of
transcribed discussion per session (ranging from 3600 to 8500).

3.4. Outcome measures

Additionally, the grades of each review session were collected and used to identify
high- and midscale performers in each design challenge and phase. The grading
was carried out independently by the instructional staff, consisting of a product
development professor, the course coordinator (M.Sc. in engineering from product
development) and three graduate course assistants from different fields (computer
science, industrial design and innovation management). The design review grading
rubric included three distinct sub-scores (scale 0-5) assessing the team on
(a) completeness of the prototype and testing, (b) the depth and relevance of their
learning and (c) their understanding of the current design challenge (see descrip-
tive statistics per design challenge in Appendix). The review session at T5 was
graded using only one general grade rather than the rubric. Overall, the grades
reflect the teams’ performance both in following a useful design process and in
showing project progress.

3.5. Data analysis

The design review session transcripts were analysed with a constructivist framing
and with the aim of identifying how end-users’ perspectives were considered by
novice design teams. The qualitative analysis process (see Figure 2) was based on
thematic analysis (Braun & Clarke 2006). The process made frequent use of the
constant comparative method, where codes were iterated upon by comparing them
to each other, and as a result, new codes were created and old ones split and merged
as necessary.

The data were qualitatively coded in multiple phases (Saldafia 2013), with
individual arguments made during the review sessions as the unit of analysis. First,
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CONTEXTUAL DATA

Handouts presented during
review sessions as well as
intermittent design project

RELIABILITY

Recurring discussions
between all authors to
resolve differences in codes
and their interpretation,
resulting in code iteration.

reports.

PRIMARY DATA "'-,‘ ' ANALYSIS
s ~ e
Video recorded review 5
sessions, with 15! author
observing in-person, taking
notes, and transcribing

recordings. i
. J AN

Cross-case and project
phase comparisons, and
development of aggregate
categories based on key
insights.

Qualitative coding by the 15t
author, involving holistic
coding, descriptive coding,
and focused coding.

ANALYSIS
CONTEXTUAL DATA

Grouping data by team
performance, and project

phase as defined by the
teams’ overarching design
goal at each review session. i

Periodic grades of review
sessions throughout teams’
project work.

A4

DATA PREP

Figure 2. Data sources and analysis process.

the first author familiarised with the dataset by making free-form notes during
observations and by transcribing the audio files. Next, the review session tran-
scripts were coded using line-by-line holistic coding, to identify self-standing
excerpts referring to users or other stakeholders (such as potential suppliers,
distributors or collaborators for the novel solution) and their perspectives. These
segments were then clustered into codes based on semantic-level thematic
similarity of the empirical content (Braun & Clarke 2006) to form the first-
order categories in Figure 3. Next, focused coding was applied to identify salient
processes in the design teams’ perspective taking within the descriptive categor-
ies, clustering similar themes together into the second-order categories in
Figure 3.

Throughout this process, coding and categories were discussed jointly by the
authors to improve the reliability and validity of the analysis, discussing any
differences in interpretations until agreement was reached (similar to, e.g., Crilly
& Morosanu Firth 2019; Lauff et al. 2020). This type of group analysis practice is
commonly used in qualitative research where the aim is to formulate new hypoth-
eses about phenomena, instead of testing hypotheses through more quantifiable
and replicable coding (Saldafia 2013). As with all research, the positionality of the
authors can be considered to have influenced coding choices. In this case, all
authors have advanced degrees in engineering, have experience in teaching project-
based design courses with multidisciplinary teams, including engineering design
and industrial design students, and have practical experience from product and/or
service design.

To supplement understanding of the design process and support full under-
standing of the references made in the review sessions, the teams” handouts, reports
and prototypes were examined. Overall, coding of the review session transcripts
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Examples from data

15t order data-driven categories:
Manifestations of perspective taking
in design review sessions

2 order categories:
Characteristics of
perspective taking

31 order categories:
Aggregate dimensions of
perspective taking

“We asked what [company] would have to give
farmers for them to share their information”

“We asked them how it felt using [the prototype]”
“We wanted to find out what kind of foresight and
future things [business owners] need.”

“We went like why-why-why, ‘why did you do
this’, ‘why did you choose that.”

“We wanted to see if people take pictures of [our
prototype] and post on social media.”

“We handed them the application and the sensor
and said ‘go measure this water quality.”

“We quickiy got some feedback, like ‘I don’t want
ads on a bank’s website."”

“Normally parents will drop off their kids on a
weeknight to do activities with older scouts.”

“There’s a lot of discussion about machinery. In
the forums, it takes 42% of the whole thing.”

“Those were just the meetings we got sef up this
week. We have upcoming ones, t00.”

“We could use a fisheye lens, but not many
tennis players have one.”

“The key part is how farmers find similar farmers
to ask for information”

“This is meant to be a low-threshold thing to give
experience even to non-competitive players”

“If John Doe has provided data fo the platform, it
must be approved by a citizen scientist.”

“The openness of data was very important.
Nobody wants to gather data and nof see it.”

“Farmers like to call other farmers a lot.”
“An outdoor enthusiast is a person who likes to
spend time outside and cares about nature.”

“We want to show how one farmer's decision
can enable another to make a decision.”

“We still need to test with startups.”

“We added an indication to hold the device at
this level.”

Inquiring about user and
stakeholder decision making

Inquiring about user and
stakeholder emotions

Inquiring about user and
stakeholder needs and preferences

Expressing focus on user
cognition and emotions

Inquiring about user and
stakeholder reasoning

&
/

Observing users and stakeholders

Requesting action from users and
stakeholders

N

Expressing focus on user
behavior

Paraphrasing and quoting users
and stakeholders

Examples of user and stakeholder
behavior

Quantifying user and stakeholder
behavior

Moving between
generalizations and data

Acknowledging limitations in own
user research

Criticizing others’ interpretations of
user research results

Evaluating reliability of
understanding

Defining potential user groups for
current concept design

Defining value of design concept
for distinct groups of people

Specifying user-to-user and user-
to-stakeholder interactions

Narrowing scope of users
to understand

Generalizing user and stakeholder
cognition

Generalizing user and stakeholder
behavior

Generalizing user and stakeholder
characteristics

Making user-related
generalizations

L T~ NS T~

users and stakeholders

Clearly defining value of solutionto | |

Planning new user research
procedures

Defining value of solution
conjectures

Planning modifications to the
solution design

%

Planning improvements to
solution conjectures

Figure 3. Hierarchical organisation of qualitative codes developed in this study.

Gathering data to form
user perspectives

Scoping and making
sense of perspectives

Using perspectives in
creative processing

formed the main analysis of this study, with other documents further enriching our
view of the four cases.

After coding the review sessions, aggregate dimensions of perspective taking
were formed through cross-project-phase and cross-performance comparisons. To
create these groupings, firstly, the data were grouped into three distinct project
phases (concept development, system design and detailed design) based on the
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Table 2. Design phase and performance categorisation

Grouping Concept System design Detailed design
development
Design challenge T1 (3.8) T2 (3.6) T3 (3.8) T4 (4.0) T5 (4.0)

(mean grade)

High-performing Finance (4.7) Farming (4.5) Farming (4.5) Farming (4.3) Finance (4.2)
sessions (grade) Water (4.5) Water (4.5)  Tennis (3.8)  Tennis (4.8) Water (4.7)
Water (4.3) Water (4.7)

Midscale-performing Farming (2.7)  Finance (2.8) Finance (2.3) Finance (2.3) Farming (3.3)
sessions (grade) Tennis (3.5) Tennis (2.7) Tennis (3.6)

design goals advocated for by the course. Changes in design goals could be seen as
changes in the teams’ behaviour, with them primarily striving to understand the
project context and develop preliminary solutions in the concept development
phase, then moving onto developing a more holistic solution in the system design
phase, and finally to developing a functional proof-of-concept prototype in the
detailed design phase. Second, the review session grading was used to categorise the
performance of each design team in each design review session as either high or
midscale. The three sub-grades were averaged into an overall grade for each review
session for each team. Based on the overall grades, the review sessions were
assigned into either high-performing or midscale groups by splitting at the mean
overall grade. The resulting assignments were checked with the teacher-in-charge
to provide further validity for the grouping. The categorisation resulted in 12 high-
performing sessions and eight mediocre-performing sessions (Table 2).

Thus, perspective taking was analysed in a 3-by-2 matrix, by project phase and
design-challenge-level performance. Even though the teams’ performance changed
across design challenges and even within project phases, their perspective taking
patterns in each design challenge adhered to the respective performance category,
regardless of their performance in previous or following sessions. For example,
Teams Tennis and Finance were both midscale at T2 and exhibited similar
perspective taking patterns to one another. However, at T3, the patterns of Team
Tennis were similar to the other teams in the high-performing category in the
system design phase, while Team Finance continued to display midscale category
patterns. Further, while Team Tennis and Team Finance stayed in their respective
performance categories in T4, both of their perspective taking had changed to
reflect patterns of the detailed design phase.

4. Findings

Examining the review sessions of the four design projects, we saw different facets of
gathering data to form user perspectives, scoping and making sense of perspectives,
and using perspectives in creative processing. Furthermore, we observed clear
differences across different design phases and performance.
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4.1. Gathering data to form user perspectives

Table 3 shows an overview of how gathering data to form user perspectives was
carried out and changed through project phases and performance categories.

Concept development: looking to understand user cognition, emotions and
behaviour

While cases in both performance categories engaged in user and stakeholder
research, reported behaviour in high-performing and midscale sessions differed
in the scope of information sought. Teams in high-performance T1 sessions had
focused on understanding user cognition and affect in addition to user behaviour
and other project factors, laying the foundation for more in-depth perspective
taking. This focus was expressed through inquiries about users’ cognition, such as
‘what would they want’, ‘are they interested in this’ and ‘what do they feel’. Further,
the focus was shown both when exploring the value of a specific solution conjecture
(‘what would [users] prefer to have for visual cues [in our solution conjecture]’),
and when more generally aiming to understand users (‘what would [users] want to
know if they could anonymously, non-traceably [sic] ask anything [about
businesses]’).

Table 3. Overarching patterns and developments in gathering data to form user perspectives

Concept development System design phase Detailed design phase
phase (T1) (T2 and T3) (T4 and T5)
High-performing Expressed focus on Similar to high-performance Displayed a tradeoft
cases user cognition, category in concept between user
emotions and development in expressing research and
behaviour focus on user cognition, technical
emotions and behaviour implementation,

showing a narrow
focus in user

research
Cases: Finance T1, Cases: Farming T2 and 3, Cases: Farming T4,
Water T1 Tennis T3, Water T2 and 3 Finance T5,
Tennis T4, Water
T4 and 5
Midscale-performing  Expressed focus on Similar to high-performance Similar to high-
cases user behaviour, category in concept performance
omitting cognition development in expressing category in
and emotions focus on user cognition, concept
emotions and behaviour, but development in
facing challenges in finding expressing focus
fruitful users to research on user cognition,
emotions and
behaviour
Cases: Farming T1, Cases: Finance T2 and 3, Tennis ~ Cases: Farming T5,
Tennis T1 T2 Finance T4,
Tennis T5
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