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ABSTRACT

Prior work has identified the importance of empathy and the
effect on design outcomes such as increased quality, originality,
and usability. The measurement of empathy in the context of de-
sign, however, remains a pervasive issue. While several studies
have proposed interventions, tools or methods to enhance de-
signers’ empathy, it remains unclear how managers or designers
can practically measure empathic abilities. Many of the existing
methods are either incredibly time-consuming and thus not feasi-
ble in design practice or are not grounded in design work, making
the translation and interpretation of instruments or surveys chal-
lenging. To address this gap, we study preference accuracy as
a measure of empathic ability, and investigate its relationship
with design outcomes, specifically user satisfaction. We review
a case study implementing this method; fourteen participants
were recruited and randomly paired with a partner. Individu-
als were tasked with designing a chair to meet their partner’s
needs. Each participant interviewed their partner and completed
two preference assessments: one detailing their own design pref-
erences, and one detailing their perceptions of their partner’s
design preferences. To calculate preference accuracy, the pref-
erence assessments for each participant were compared. Results
from this study suggest preference accuracy may not be linked
with user satisfaction, but may be a useful tool to differentiate
empathic abilities across a population of designers.

Keywords: empathy, engineering design, user satisfaction

1. INTRODUCTION

Empathy is interwoven in the design thinking process to solve
complex problems [1] and leverage the human experience to bol-
ster innovation. Empathy is often linked with emotional intelli-
gence and defined as a social emotional skill that helps humans
accurately identify and appropriately react to the experiences,
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emotions, or perspectives of others [2]. Within design, empathy
is critical as it allows designers to more completely understand
users’ experiences and design solutions to more effectively meet
users’ needs [3].

The measurement of empathy can be challenging, and prior
work has relied on both self-report surveys [4—8] and physiologi-
cal measurements [9—11]. The use of self-report surveys measure
the level of empathy an individual possesses. The Interpersonal
Reactivity Index (IRI) [12], a commonly used survey, compares
the level of empathy across time and across differing popula-
tions. This survey is used to measure general levels of empathy
and recent work suggests it may not be an appropriate measure of
empathy within the context of design problems [4]. Physiologi-
cal measurements, such as facial electromyography and magnetic
resonance imaging have been used to measure empathic response.
Facial emotion recognition and facial mimicry have been studied
in design to establish a link between empathic understanding and
design outcomes [9, 10]. Measuring emapthic ability and lever-
aging the synchrony of physiological signals is incredibly nascent,
and additional studies are needed to validate this method. Fur-
ther, the extensive experimental setup needed to facilitate these
measures, often makes them infeasible for real-world designers
to implement in practice.

Recently, researchers have explored the creation and use of
new techniques to measure empathic ability, specifically during
design processes, such as the empathic experience design method
and empathic accuracy method [9, 13, 14]. The empathic accu-
racy method [9] is comprised of an interview between the designer
and the user. Both the user and designer review a recording of
the interview and highlight moments of emotional importance
to describe the user’s mental contents. The similarity between
user and designer is a measure of the designer’s empathic ability.
These current empathic measures can be time-consuming and
labor-intensive to employ and study. The translation of design
methods from research to practice has historically been a chal-

Copyright © 2023 by ASME



lenge for our field, and we argue that a less time-consuming and
more practical measure of empathic abilities is needed to help de-
sign practitioners assess empathic accuracy without disrupting or
derailing day-to-day design practice. A more efficient measure of
empathic abilities could enable design teams to more effectively
leverage empathic interventions and tools in practice.

The aim of this paper is to propose a proxy measure of
empathy that leverages the preference accuracy of designers. This
method is tested via a case study and the findings of this case study
are reviewed, with implications for the use of preference accuracy
as a measure of empathic abilities more broadly. The rest of this
paper is outlined as follows. Section 2 presents the background
knowledge on which the study is based upon. Section 3 presents
the research objectives, followed by Section 4 which presents the
methods of the study. Section 5 presents the results of the study.
A discussion of these results is found in Section 6. Limitations
of this work and areas for future studies are presented in Section
7. Finally, the conclusion is presented in Section 8.

2. BACKGROUND

Design thinking and human-centered design practices have
been broadly adopted across industries due to the belief that these
methods, grounded in empathy, are key drivers of innovation and
creativity [1]. The Design Value Index shows that over a ten-
year period, companies that invest in design thinking across the
organization see a return of 211% compared to companies that
rely on traditional practices [15]. Designers’ empathic ability
is therefore critical to the broader success of the organization.
To improve designers’ empathic abilities, empathy must first be
operationalized and measured.

2.1 Measuring Empathy in Design

Prior work has utilized tools such as self-report surveys,
physiological measures and empathic behaviors to quantify em-
pathic abililty. Literature has identified trait empathy as a mul-
tidimensional construct that encompasses both cognitive and af-
fective emotional aspects [16—18]. Cognitive empathy refers to
the intellectual capacity of an observer to imagine the psycho-
logical viewpoint of another and does not necessarily imply an
emotional reaction from the observer [19]. In comparison, af-
fective empathy refers specifically to the experiencing of some
emotional reaction as a result of observing another [19].

2.1.1 Self-report Surveys. A commonly used self-report
survey in design research is the Interpersonal Reactivity Index
(IRI). The IRI [12] operationalizes trait empathy as a combina-
tion of four constructs: Perspective Taking (cognitive empathy
and the tendency to adopt the psychological point of view of oth-
ers); Fantasy (tendency to transpose oneself imaginatively into
the feelings and actions of fictitious characters in books, movies,
and plays); Empathic Concern (affective empathy and the feel-
ings of sympathy and concern for others); and Personal Distress
("self-oriented" feelings of personal anxiety and unease in tense
interpersonal settings) [12]. These constructs comprise the four
subscales that leverage seven Likert-type item statements includ-
ing "I try to look at everybody’s side of a disagreement before
I make a decision". The empathy score is the summation of
responses.

The IRI has been used to compare levels of empathy across
time and across populations [4, 6]. In the work conducted by
Surma-aho et al. [4], the Perspective Taking (PT) subscale of
the IRI was used to study the evolution of perspective taking
tendencies over the course of a design thinking training. The
findings indicate that perspective taking tendencies increase over
time. Similarly, Rasoal, Denielsson, & Jungert [6] utilized the
IRI survey to compare empathic abilities across unique popula-
tions of students. In their study, the entirety of the IRI was used
to compare the level of empathy between students in engineer-
ing programs and students in healthcare programs. Their results
show engineering students had lower scores across the fantasy
and perspective-taking subscales, as compared to healthcare stu-
dents. Within design research the IRI has been frequently used
to assess the empathic abilities of designers. For example, Alza-
yed et al. [20] investigated the effects empathic composition has
in teams. Specifically, the researchers studied the elevation (av-
erage) and the diversity (standard deviation) of empathy across
design teams. Results found that increased elevation of team em-
pathy positively affected the uniqueness of ideas generated and
selected by the team. However, the elegance and usefulness of
these ideas were negatively impacted by higher levels of elevation
in team empathy. Increased levels of diversity in team empathy
was found to positively impact the usefulness of generated ideas.
Interestingly, increased levels of diversity in team empathy were
associated with less elegant and unique ideas generated and se-
lected by design teams [20].

A commonality between these studies is the limitation of
the context of the IRI. The IRI was developed for psychology
and intended to measure "everyday" empathy. The scale is too
general to accommodate the context specific nature of design. For
example, the statement "I sometimes find it difficult to see things
fromthe ‘other guy’s’ point of view" [12] is difficult to answer. The
"other guy" could be a teammate, end user, or key stakeholder.
The generality of these statements produces difficulty in internal
consistency and should be paired with other methods when used in
the context of engineering design. Hess et al. [21] incorporates
design context in their creation of a self-report survey. In this
work, the authors iterated on their prior work [22] to create a
survey to measure cognitive and affective empathy across three
design phases. Cognitive and affective empathy constructs were
found to be reliable, though several subconstructs were found to
be unreliable. The authors note that iterations of their survey, as
well as existing surveys, may be necessary to ensure validity in
engineering design contexts.

2.1.2 Physiological Measures. Physiological signals can
also be used to measure empathy. Neumann et al. [11] reviewed
existing literature and highlight facial electromyography (fEMG),
electroencephalogram (EEG), and magnetic resonance imaging
(MRI) as common tools to measure empathy. The MRI uses a
magnetic field to produce an image of internal brain structures.
The volume of activity in these areas during empathic experiences
is theorized to measure the level of cognitive and affective empa-
thy. Facial electromyography detects facial muscle activity and
provide a threshold of motor mimicry. Increased facial mimicry
is believed to indicate empathic responses. Electroencephalo-
grams measure brain waves that reflect psychological processes,
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including the empathic response [11]. There have been recent
studies that use these physiological measures in an effort to quan-
tify empathy in the design process. For example, Chang-Arana
et al. [9] measured facial mimicry and correlated the results with
designer empathic accuracy scores. The study leveraged video
interviews to collect EMG data from the zygomaticus major (lip
pulling) muscles as well as empathic accuracy scores. The find-
ings of this study suggest the synchronization of the zygomaticus
major does not predict empathic accuracy.

Salmi et al. [10] supported these findings in their exploration
of facial expression recognition to measure mimicry as a function
of empathic understanding. In the study, participants conducted
interviews with users over a video platform. To measure empathic
understanding, the participants completed an empathic accuracy
task, following the same procedure as [9, 23, 24]. Software was
used to read the action units of the Zygmoaticus Major (lip cor-
ner puller), Corrugator Supercilii (brow lowerer), and Orbicularis
Oculi (cheek raiser) muscles. These readings were used to mea-
sure the level of mimicry between the designer and user. Their
results found that mimicry does not automatically mean the de-
signer understands the mental contents of the user, meaning cog-
nitive and affective empathy may not be directly linked to user
understanding. Though these works have not seen clear links be-
tween facial mimicry and empathic understanding, Chang-Arana
etal. highlight that synchrony in other physiological signals could
result in strong links to empathic understanding [9]. This suppo-
sition may not be the most viable option for use in engineering
design and design research. Measuring empathy through physi-
ological means is often limited to small samples of participants
due to the equipment necessary to scan or collect data. Addi-
tionally, these measuring techniques are often time consuming in
terms of test protocols and data processing. While physiological
measures may quantify empathic understanding and ability, these
techniques may not be feasible for design practitioners. Further,
we highlight that emerging research findings suggest that these
measures may not consistently or accurately measure empathic
abilities of designers [10].

2.1.3 Empathic Behaviors. The Empathic Accuracy
Method proposed by Chang-Arana et al. [9], begins with a
video-recorded contextual interview with users. Users are then
asked to review the video and log the thoughts and feelings they
experienced during key moments of the video. Next, the designer
watches the video and infers the user’s thoughts and feelings,
pausing the video to describe moments of perceived emotion.
An empathic accuracy score is calculated from the similarities
between the logged mental contents and the perceived emotions
of the user and designer. One downside to this process is that
it requires a significant time commitment from both the user,
designer, and researchers. Although the researchers proposed
a shorter process, the method still requires significant time
investment on the part of the user, designer, and researchers. The
abbreviated method [14] begins with a video-recorded contextual
interview and user reflection of the recording as prescribed by
the original procedure. The abbreviated method then deviates
from the original procedure by filtering out ten entries through
random selection. The designer then infers the user’s thoughts
and feelings from the selected entries. Filtering out user entries

reduces the amount of time for the designer to infer perceived
emotions, however a considerable amount of time is still required
for the interviews, user review and reflection, and analysis of
designer inferences.

We highlight that overwhelmingly, many of these methods
are not suitable to design practice, and the assessment of de-
signer’s empathic abilities remains a pervasive issue. Further, the
linkages between empathic abilities and design outcomes remain
split, and it is unclear what the effects of designers’ empathic
abilities are on key design outcomes. A faster, easier method
for measuring empathic ability is needed for design practitioners.
Without such a method it becomes impossible for designers, man-
agers, or firms to estimate and improve upon the empathic abilities
of designers through targeted interventions, tools, or methods.

3. RESEARCH OBJECTIVE

We propose a new method of leveraging preference accuracy
to measure the empathic abilities of designers. This novel method
was tested in a case study with designers. We hypothesize that
increased preference accuracy will be linked with increased user
satisfaction with final designs. Empathy is critical to the accurate
identification of user needs and preferences [25]. This hypothesis
is based on the tenets of the Kano Model of Customer Satisfac-
tion [26]. This model is comprised of three distinct requirements
which influence customer satisfaction: must-be requirements ful-
fill basic criteria, one-dimensional requirements fulfill functional
features, and attractive requirements exceed customer expecta-
tions. Matzler and Hinterhuber [27] highlight that attractive re-
quirements are neither explicitly expressed nor expected by the
customer, thus, failing to meet the requirement does not necessar-
ily spur feelings of dissatisfaction. We define preference accuracy
as the similarity of feature identification and rank order to address
the must-be and one-dimensional requirements in Kano’s model.
In order to understand the viability of using preference accuracy
to assess designers’ empathic abilities, we test the following hy-
pothesis via case study:
Increased preference accuracy is a predictor of increased user
satisfaction.

4. METHODS

To determine the relationship between preference accuracy
and user satisfaction, fourteen startup company founders were
recruited to participate in a controlled study. This section presents
the methodological approaches of our study.

4.1 Participants

Fourteen startup company founders that participated in the
National Science Foundation’s (NSF) Innovation Corps (I-Corps)
program were recruited for this study. NSF introduced the I-Corps
programin 2011 to prepare scientists and engineers to extend their
focus beyond the laboratory to increase the economic and societal
impact of NSF-funded and other basic research projects [28].
Participants were recruited from the Mid-Atlantic I-Corps Hub.
Researchers collaborated with individual program directors for
recruitment via email, in accordance with the Pennsylvania State
University’s Institutional Review Board Policies. Participants
in the study ranged in age from 20 to 65 years old, see Figure
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1. Race, ethnicity, and gender demographics for the sample are
shown in Figure 2. The participants specialize in deep tech and/or
sustainable technology solutions.

Frequency
3
1

Age

FIGURE 1: DISTRIBUTION OF PARTICIPANTS’ AGE

Women

M African American or Black

W Asian

W Caucasian or White
Hispanic or Latinx

W Two or More

Men

FIGURE 2: DISTRIBUTION OF PARTICIPANTS’ RACE/ETHNICITY
AND GENDER

4.2 Instruments

A preference assessment sheet was created for this study. A
list of preferences were developed by the first, second, and fourth
authors based on extensive research of seating solutions. This
preference list was pilot tested with users to ensure the list holis-
tically captured all possible seating preferences of individuals.
Participants were also provided with blank slots to fill in any
additional preferences that were not captured in the initial prefer-
ence list. No participants made use of this option, indicating the
provided list of seating preferences was adequate. The final list
is shown in Table 1.

TABLE 1: PREFERENCE LIST

Arm Rest Leg Rest

Cup Holder Cushion

Head Rest Wide

Narrow Soft

Firm Recline

Lounge Fully Adjustable
Easily Stored Comfortable

Back/Lumbar Support  Lightweight
Rolls Swivels
Sturdy Other:

4.3 Procedure

This study consisted of six phases, illustrated in Figure 3:
Pre-Survey, User Preference Assessment, User and Designer In-
terviews, Designer Preference Assessment, Ideation, Prototyp-
ing, and a Post-Survey.

5 mins Introduction

Participants interview their

partner. 4 minutes each

User/Designer Interview:

Participants conduct
preference assessment using
“Preference Finder”
worksheet for their partner

Participants are instructed to

brainstorm chair designs

Ideation ] Designer Assessment

Participants are instructed to
build their chosen design.
Resource management is
introduced in the prototyping
session

Prototyping

Participants answer questions
about their experience and
thoughts about the designs

g
v
-
7]
[=]
(-9

FIGURE 3: TIMELINE OF THE STUDY

We incorporated this study into a design thinking workshop.
Before the study began, participants were assigned a unique iden-
tifier and were given ten minutes to complete an online survey
about general demographic information. At the start of the study,
participants were provided with a brief overview of design think-
ing and the following design challenge: "How might we redesign
the seating experience for our partners using only cardboard?"
Following this reflection, the participants were provided the list
of preferences, shown in Table 1, and were instructed to list in
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order of importance their own preferences for a chair. They were
told they did not have to use all of the preferences listed and
were given approximately five minutes to determine their rank-
ing of preferences for a chair. Participants were then randomly
sorted into pairs and were instructed to interview their partner to
determine their partner’s preferences for the seating experience.
Once interviews were complete, participants completed an empa-
thy map, and sorted notes and observations from their interviews
into a 2 by 2 grid as shown in Figure 4. Once the empathy map
was complete, participants were once again provided with a pref-
erence list and were asked to rank the seating preferences of their
partner based on the interviews and observations thus far. They
were encouraged to use their interview notes and the empathy
map to inform their decisions.

THINKS

FIGURE 4: EMPATHY MAP

At this stage, the participants were made aware of the proto-
typing materials that were available. The prototyping materials
were limited to cardboard, box cutters, duct tape, and zip ties. The
participants were also aware the final prototype would be tested
by having their partner sit in the chair for thirty seconds. The par-
ticipants were then given ten minutes to generate ideas for seating
solutions for their partner. Participants were instructed to sketch
as many ideas as possible, ideas were captured using idea sheets
which provided participants space to sketch and explain each
unique idea. At the conclusion of the ten minutes, participants
were instructed to select a single idea to prototype. Participants
were then given twenty minutes to construct their chairs using
the materials provided. When the prototyping session came to a
close, the participants relocated the chairs to a central location to
facilitate a group debrief and review of each design. The partici-
pants were asked to describe the chair and provide a rationale for
their design choices based on their partner’s unique needs. The
participant’s partner then tested the chair. At the conclusion of
the of the design workshop participants completed a brief survey.
Survey items asked participants to reflect upon their level of sat-
isfaction with the chair that was designed for them. Responses to
this survey question were used as a measure of user satisfaction;
this is in alignment with the ISO 9001 standard which defines
product quality in terms of user satisfaction [25].

4.4 Data Collection

Data was collected throughout the experiment using
Qualtrics for the surveys, and the preference assessment sheets
provided in the study.

Pre-Survey: The pre-survey consisted of five demographic
questions such as age, gender, race, academic or professional
standing, and participation in NSF I-Corps program.

Post-Survey The post-survey was at the conclusion of the
study and asked participants to describe their experience with
the design challenge as well as evaluate the chair they designed
and the chair that was designed for them. Satisfaction was asked
using a 5-point Likert Scale ranging from 1, completely disagree,
to 5, completely agree. Participants responded to the following
prompt: "I am satisfied with the chair that was built for me".
The responses from this question were used as a measure of user
satisfaction.

Preference Assessment: The rank order of each participant
were assigned to the features on the preference list. The items
listed as "Most Important” were assigned rank of 1 with subse-
quent ranks following the order of importance. The features not
identified by the participants, were assigned a rank of 21. The
number 21 was used to signify the furthest distance from the most
important feature, rank number 1, and allowed the researchers to
account for unequal identification of features within the pair. For
example, one participant may only rank five features while their
partner may rank seven. An example of this scenario is shown in
Table 2.

TABLE 2: EXAMPLE OF PREFERENCE ASSESSMENT COMPARI-
SON

Participant A (User) | Participant B (Designer)
Arm Rest 1 2
Cup Holder 2 1
Head Rest 3 6
Narrow 4 3
Firm 5 4
Lounge 21 5
Easily Stored 21 7
21 21

Weighted Cohen’s kappa was used to calculate preference ac-
curacy. Traditionally, weighted Cohen’s kappa is used to establish
inter-rater agreement for ordinal scales between raters, judges, or
observers. We used weighted kappa to assess the agreement be-
tween preference ranking of the user and designer. The level of
agreement between the user’s ranking of their own preferences,
and the designer’s ranking of the user’s preferences is used as the
accuracy score. In this study, weighted kappa (k) with linear
weights [29] was run to determine the level of agreement between
the user and designer preference rankings. This calculation was
run for each pairing. For example, User 1A rank order was rated
with Designer 1B rank order. Designer 1A rank order is rated
with User 1B rank order. The level of agreement is assigned to
the designer as a preference accuracy score.

The strength of agreement across the data spread from poor
to good agreement according to Landis and Koch [30]. See Figure
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5 for the distribution of preference accuracy for the correspond-
ing partner. Reviewing Figure 5, we highlight that as a metric,
preference accuracy did result in moderate variance across the
population, with an average preference accuracy score of 0.394
and a standard deviation of preference accuracy of 0.182. This
suggests that, given a larger population, preference accuracy may
be used by researchers to more clearly distinguish the ability of
designers to accurately identify and rank user preferences. We
highlight that the accurate identification and ranking of user needs
is dependent upon the ability of the designer to empathize with
users.

1.0

Designer Accuracy

00 02 04 06 08
|
o
o

T T T T T T T
1A 1B 2A 2B 3A 3B 4A 4B 5A 5B 6A 6B 7A 7B

Participant

FIGURE 5: DISTRIBUTION OF PREFERENCE ACCURACY

5. RESULTS

In order to understand the viability of leveraging preference
accuracy to estimate empathic ability, we sought to evaluate the
predictive power of preference accuracy in determining user satis-
faction. Statistical analyses were computed using SPSS software
and the significance level for all analyses was 0.05.

Our hypothesis was devised to assess if preference accuracy
could predict if the user would be satisfied by a design. We
hypothesized that increased accuracy would lead to higher user
satisfaction. User satisfaction was evaluated by a 5-point Likert
scale. Presented in Figure 6 are the descriptive statistics for user
satisfaction. An ordinal logistic regression was calculated to
determine if preference accuracy predicts user satisfaction.

5.1 Predicting User Satisfaction

A cumulative odds ordinal logistic regression with propor-
tional odds was run to determine if preference accuracy predicts
user satisfaction. The dependent variable is user satisfaction.
The independent variable is designer preference accuracy. The
assumption of proportional odds was met, as assessed by a full
likelihood ratio test comparing the fit of the proportional odds
location model to a model with varying location parameters,
x2(1) = 0.682,p > 0.05. Multi-collinearity was not tested
because only one continuous independent variable was tested.
The deviance goodness-of-fit test indicated that the model was
a good fit to the observed data, y?(25) = 28.785,p > 0.05.
However,the final model does not statistically significantly pre-
dict the dependent variable over and above the intercept-only

User Satisfaction Rating

Likert Score

Satisfaction

FIGURE 6: DISTRIBUTION OF USER SATISFACTION RATING

model, y?(1) = 0.992,p > 0.05. An increase in preference
accuracy was not associated with an increase in user satis-
faction with an odds ratio of 0.058,95%CI[0, 19.132], Wald
x2(1) =0.924, p > 0.05.

6. DISCUSSION

The main goal of the paper was to propose a new method
of leveraging preference accuracy to measure the empathic abil-
ities of designers. We define preference accuracy as the level of
agreement between the user and designer for preference ranking.
We hypothesized that preference accuracy would positively pre-
dict user satisfaction, as prior research suggests that the accurate
identification of user needs is critical to the successful satisfac-
tion of requirements. We highlight that a moderate distribution of
preference accuracy scores was observed in this case study. With
larger sample sizes we anticipate large distributions of preference
accuracy, indicating the utility of this method to inform our un-
derstanding of designers’ abilities to accurately identify and rank
user preferences.

We did not find a clear statistical link between preference
accuracy and user satisfaction. We argue, that two key factors
could contribute to these findings, complicating the interpretation
of findings. First, we observe a very small range of user satisfac-
tion scores, indicating some level of social desirability bias. On
average, the participants agreed that they were satisfied with the
chair built for them. Some social desirability bias may have come
into play because the participants did not want to come across as
mean or ungrateful. Familiarity bias may have also been present
as the participants established an emotional connection with their
partner through the design thinking workshop and felt bad rating
them poorly. Additionally, user satisfaction was obtained by a
single Likert-type statement in the post workshop survey: "I am
satisfied with the chair that was built for me". The simplicity
of this statement may have exaggerated the participants satis-
faction. Specific statements about one-dimensional requirements
[26] could result in more variation of satisfaction scores. Second,
there is a moderate range of preference accuracy across the case
study. According to Landis and Koch [30], the level of agreement
ranged from poor to good, suggesting that preference accuracy
scores could be a viable metric to delineate between designers’
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abilities. We highlight that this range demonstrates a difference
in need finding ability among individuals.

The research efforts surrounding empathy in design have re-
volved around contextualizing everyday empathy into the specific
nature of engineering design. The utilization of measurements
from other fields and the creation of methods in engineering con-
texts have mixed results developing a relationship with design
outcomes. Findings regarding the effect of empathy on design
outcomes remains split, and our findings support this. While our
work suggests that preference accuracy may be a useful method to
determine designers’ abilities to accurately identify and rank user
preferences, we did not find a link between preference accuracy
and user satisfaction. We underscore a critical gap in engineering
design literature to understand when and under what conditions
empathy positively or negatively affects design outcomes.

7. LIMITATIONS AND FUTURE WORK

This study attempted to devise a method to leverage pref-
erence accuracy as a measure of empathic ability. To achieve
this goal, a preference assessment was completed by participants
with the roles of users and designers. The agreement between
user/designer ranking was used as a measure of preference ac-
curacy. Preference accuracy was then analyzed as a predictor of
user satisfaction. The findings from this study do not establish a
clear link between preference accuracy and satisfaction, however
the method can be used to measure designers’ empathic ability.

There are several limitations in the study that could be ad-
dressed by future work. First, we recognize the small sample
size of the study, with only fourteen participants, thus the results
should be validated with larger samples. Further, the participants
were recruited from the same program, in the same region. Vali-
dating the results with a more diverse pool of participants should
be explored in future work as well.

Secondly, the evaluation of user satisfaction is limited. The
participants were only asked if they were satisfied by the chair
designed for them. A more critical analysis of satisfaction should
be studied in future work to compare preference accuracy to a
holistic view of satisfaction. Additionally, the design task of
the study was to re-design the seating experience. Future work
should test the bounds of preference accuracy in the context of a
design task that is not as familiar to the participants.

Finally, this study is limited to establishing a relationship
with user satisfaction. The success of a design is dependent on
a myriad of factors such as quality, usefulness, uniqueness, and
technical feasibility. Thus, future work should explore the rela-
tionship preference accuracy has on other design outcomes. The
findings from this research contribute another method to measur-
ing designer empathic ability. This research adds to the existing
efforts to establish measures of empathic ability in engineering
design.

8. CONCLUSION

While it is well accepted that empathy is critical to innova-
tive design, the empirical evidence to support this claim is not so
straightforward. The effects of empathy in design remain difficult
to interpret. While empathy is central to Human-Centered design
practices and Design Thinking, our understanding of the role

empathy plays, empirically, in design remains muddied. Core
to this challenge is the difficulty associated with measuring the
empathic abilities of designers. Although some methods have
recently emerged to assess the empathic abilities of designers
within the context of design problems, often these methods are
time- and resource-intensive, rendering them impractical for use
in design practice. The overarching aim of this work was to in-
vestigate the utility of preference accuracy as a proxy measure of
designers’ empathic abilities. Empathy is a necessary prerequi-
site to the accurate identification and ranking of user preferences,
and we therefore hypothesized that preference accuracy would
positively predict user satisfaction. While findings suggest that
preference accuracy may be a useful measure of designers’ abili-
ties to accurately identify user needs, we did not find a statistically
significant link between preference accuracy and user satisfaction.
We highlight further work is needed to more clearly understand
the linkages between user satisfaction, empathy, and preference
accuracy. This work builds fundamental knoweldge regarding
the measurement of empathic abilities in designers, a critical first
step towards the advancement of designers’ empathic abilities.
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