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Empathy has received increased attention for its role in engineering design.While research on empathy in engineering and
engineering design is still relatively new, there are already several definitions or models of empathic design for engineers.
Moreover, there are a variety of ways that scholars have integrated empathy into engineering design curricula. In this
study, to better understand how instructors can integrate empathy into engineering design curricula and unveil the
benefits, opportunities, and challenges of its integration, eight engineering design instructors formed a collaborative
inquiry (CI) group. In CI,members act as researchers and participants to collectively explore their experiences with a topic
of interest. The participant-researchers of the CI group for this study formed out of a larger project that seeks to create a
model of empathy in engineering design and instrumentation to assess the model’s manifestation in students’ engineering
design experiences. In this larger project, several tensions emerged related to empathy’s integration into engineering design
education. In response, we formed the CI group to address the question, ‘‘What tensions are experienced by engineering
design researchers and educators regarding the construct of empathy in our educational practice?’’ Tensions recognize
that problems or challenges may have two or more responses. The CI team met six times to identify tensions regarding
empathy in engineering design as experienced in their teaching practice. Through our collaborative inquiry, we generated
amodel that represents our understanding of these tensions. Themodel included ten themes, which included four empathy
frames (definition, value, manifestation, and pragmatics) and six intersections between these frames. Our results share
insights from our discussion on five of the ten themes. We close the paper by reflecting on the model and the process of
building the model. We oÄer that the model can be useful for other design instructors to integrate empathy into their
curriculum and practices for thoughtfully responding to these tensions. We hope this work can help extend and facilitate
ongoing research on empathy in engineering design.
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1. Introduction

Empathy has received increased consideration in
engineering design over the last few decades.
Empathy’s emergence is a relatively new area of

scholarship in engineering and engineering educa-
tion, yet scholars have oÄered various ways of
defining empathy [1–4], teaching empathy in engi-
neering [5, 6], and integrating empathy in engineer-
ing design [7, 8]. This multiplicity and newness can
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lead to both uncertainty and variation in how
instructors introduce empathy into their classrooms
and curricula.
In this work, we embrace and foster dialogue

across several perspectives on empathy and engi-
neering design through collaborative inquiry. Col-
laborative inquiry (CI) is a participatory research
approach where participants act as researchers and
aspire to build shared understanding on a topic of
interest [9]. In alignment with the 2023 Harvey
Mudd Design Workshop (MDW) vision, we
aspired to discuss and share approaches for build-
ing bridges, creating connections, and removing
obstacles to bringing empathy into engineering
design curricula. We worked towards this vision
by focusing on tensions.
Cheville & Haywood [10] defined tensions in

terms of ‘‘stretch,’’ wherein there exist ‘‘elements
of balanced but opposing forces, latent hostility,
and being stretched between fixed points.’’ As they
write further, ‘‘Tensions are by definition at least
dipoles,’’ which are ‘‘dialectical in nature.’’ We
draw on Cheville and Heywood’s definition of
tensions as our conceptual framework for this
study as it aligns with extant work on empathy,
such as CuÄ et al. [3], who defined eight dialectic
themes or tensions common across definitions of
empathy. Tensions have also been increasingly the
subject of research in design [11, 12] and engineer-
ing education [13–15]. Moreover, using tensions as
a conceptual framework allows us to retain a fuller
view of the multifaceted challenges, diÄerences in
perspective, and latent conflicts that arise when
bringing empathy into engineering design.
This paper is situated in the context of a larger

project that aims to leverage co-creation to gen-
erate a model of empathy in engineering design
[16]. The larger project includes approximately 15
design educators across ten universities in the
United States. Five educators from this group led
the overarching research eÄort, while the other ten
educators served as collaborators to help develop
the aforementioned empathy model. Educators’
instructional contexts diÄered by engineering dis-
cipline (e.g., biomedical, systems), course type
(e.g., first-year engineering, junior design, senior
design), and course topic (e.g., medical device
design, humanitarian engineering, community
engagement). After some of our early co-creation
workshops, the research team and collaborators
discovered that they were struggling with divergent
definitions of empathy and, in turn, competing
perceptions of empathy’s role in engineering
design. A subgroup of the larger team decided to
undertake a CI approach which was aligned with
but beyond the original grant scope. Through CI,
we aimed to better understand the tensions we felt

and experienced regarding engineering design and
empathy.
In this study, we addressed the research question,

‘‘What tensions are experienced by engineering
design researchers and educators regarding the
construct of empathy in our educational practice?’’
These tensionsmay be internal (i.e., uncertainties or
disparate viewpoints held by an individual) or
external (i.e., uncertainties or disparate viewpoints
across individuals, cultures/contexts, or between an
individual and prevailing cultures/contexts).
Further, tensions may exist in framing empathy as
a construct, how empathy manifests in engineering
design, or how instructors incorporate empathy
into engineering design curricula and courses. We
sought to leverage our collective and unique experi-
ences to uncover the most salient tensions in this
space.
In the remainder of the paper, we first present

background on tensions for defining empathy in
extant research. Next, we discuss our conceptual
framework, introduce collaborative inquiry, and
discuss our process for meeting and identifying
tensions. Third, we present a synthesized model of
tensions which emerged from our collaborative
inquiry. Fourth, we provide a thick description of
five of ten themes within the model. Finally, we
discuss the team’s reflections on the model and how
this eÄort can inform teaching practices in engineer-
ing education.

2. Background and Motivation

2.1 Tensions when Defining Empathy

Colloquially, empathy refers to thinking and feeling
as another. However, there are competing view-
points on what empathy is (and what it is not).
Here, we briefly outline the definitional tensions
oÄered by CuÄ et al. [3]. These authors recognized
eight tensions in defining empathy: (1) whether
empathy is cognitive (e.g., focused on thoughts
and understanding) or aÄective (e.g., focused on
experiences and emotions) in nature; (2) whether
empathy requires sharing identical emotions as
another, like-emotions, or neither; (3) processes
for activating empathic states, (4) self-versus-other
diÄerentiation or alignment, (5) the importance of
context, (6) whether behavior is necessary for true
empathy, (7) whether empathy is something one can
control, and (8) diÄerentiating between empathy
and sometimes synonymously used terms (e.g.,
sympathy). As a result of such tensions, scholars
have described empathy as a multidimensional
phenomenon 2, 4, 17]. We observed tensions akin
to those identified by CuÄ et al. [3] throughout our
discussions. We conjecture that how one defines
empathy plays a key role in the other tensions that
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arise and we thus begin our results section by
discussing tensions evident in our dialogue defining
empathy.

2.2 Tensions when Situating Empathy in
Engineering

A little over a decade ago, few scholars had expli-
citly explored empathy in engineering [18], but
recent years have seen exponential growth in such
research. One prominent model of empathy in
engineering comes from Walther et al. [1], who
argued that how empathy manifests in engineering
may be distinct from other professions. This idea
suggests that empathy, as a concept, may not
manifest the same way in engineering as in other
professions. For example, engineers may often need
to empathize with groups or society rather than
individuals [1]. Thus, identifying whether empathy
in engineering is primarily for an individual versus a
group is, in of itself, one potential tension that is
relevant to the engineering education and engineer-
ing design communities. There are also potential
tensions regarding variable perceptions of
empathy’s importance to the engineering profes-
sion. For example, some engineering students view
empathy as valuable in engineering, but the same
students can simultaneously view ‘‘empathy as out-
side engineering’’ [19, p. 12]. Potential factors that
influence or inform tensions regarding how empa-
thy ought to manifest in engineering include indi-
vidual perceptions of the role of empathy in
engineering, including identity questions on what
it means (and does not mean) to be an engineer, the
post-positivist epistemological bias of many engi-
neers, and (often) the distance between engineers’
and the stakeholders of engineeredworks [5]. Taken
together, the exponential rise of research on empa-
thy in engineering over the past decade, the con-
textual ways that empathy manifests in distinct
contexts [17], the potential for disagreement
across scholars in this community [10], and the
nascency of operationalizations of empathy in
engineering design contexts [20] are each key moti-
vations for this study’s CI.

2.3 Situating Empathy in Engineering Design

Empathy is a salient component of engineering
practice; however, literature lacks a consensus on
how best to integrate opportunities to learn and
practice empathy in the context of engineering [1, 5]
and engineering design [6, 8, 21]. In recognition of
competing conceptualizations of empathy, Kouprie
and Sleeswijk Visser [8] argued for better-defined
and structured tools and techniques for designers to
use to meaningfully empathize with users and to
better understand the user experience. In turn,
Kouprie and Sleeswijk-Visser [8] oÄered a four-

phase model of empathic design, where the designer
enters and engages in another’s world through
phases of (1) discovery, (2) immersion, (3) connec-
tion, and (4) detachment. Hess and Fila [6] similarly
oÄered an empathic design model, which was
composed of 12 empathic techniques spanning
four design steps: (1) developing empathic under-
standing, (2) identifying user-centered criteria, (3)
generating design concepts, and (4) evaluating
design concepts. While Hess & Fila [6] explored
an immersive design context, Fila et al. [19]
expanded this model. they identified additional
techniques when students did not interact with
users – thus, their findings aligned with Davis’s [4]
organizational model of empathy which suggested
that situational cues can prompt how empathy
manifests or which empathic techniques student
uses. As a specific example, in Fila et al. [19],
design students utilized ‘‘empathic manipulation’’
while engaging in a non-immersive design task, but
this same task was not identified in the authors’
prior work with students engaged in an immersive
design task [6]. Similarly, Surma-Aho et al. [21]
adapted Davis’s [4] organizational model and iden-
tified antecedents and outcomes of empathic design
processes. They found four high-level categories of
antecedents (evidence-based perspective-taking;
anticipatory perspective-taking; empathic concern;
personal distress) and four high-level categories of
outcomes (cognitive project-related learning, cog-
nitively motivated project behavior, aÄective pro-
ject-related learning, and aÄectively motivated
project behavior). These brief examples show fun-
damentally distinct approaches and outputs of
empathic design models for engineers, but each
focuses on how empathy manifests in design in
fundamentally distinct ways. Our study was thus
also motivated by the divergence and nuances
presented in these models of empathy, including
those focused on empathy, in general [e.g., 4],
models of empathy in engineering, writ broadly
[e.g., 1], versus models of empathy in engineering
design [e.g., 21].

3. Methodology

3.1 Conceptual Framework

In this study, we focus on tensions regarding
empathy in engineering design as experienced by
design instructors. Scholars have contrasted ten-
sions with problems [10]. Problems connotate there
is a potential solution; thus, one can fix problems.
However, tensions may not have resolution and
involve at least two areas of challenge which are
often in competition or acting as opposing forces.
While not always welcomed by engineers or others,
tensions can be positive, which some authors have
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referred to as ‘‘productive tensions’’ [e.g., 22]. For
example, in engineering education, a long running
tension exists between the academic and scholarly
goals of an engineering degree and preparation for
professional practice [23]. Tensions have been the
subject of research across many areas of education
[24, 25], design [11, 12, 26], engineering education
[13–15, 27, 28], and empathy [3].
Throughout this body of work, scholars have

identified or addressed tensions through a range
of approaches. Some work has looked at the evolu-
tion of tensions historically, such as Edstrom [23]
who analyzes the historical roots of the tension
between academic and industry or professional
practice orientations in engineering education,
while other work explored tensions in research or
practice, such as Steen’s [12] position paper that
situated how tensions manifested across six human-
centered design approaches (e.g., codesign and
empathic design). Yet other works empirically
examined the contemporary tensions within a
research area [14, 15, 28]. For example, Morgan,
Davis & Lopez [14] explored how engineering
students navigate the process of gaining political
fluency and uncovered three major tensions in this
process: (1) the need to solely dedicate their time to
academic study or allowing time for political
engagement; (2) favoring contributing to the
public good or prioritizing private gain, and (3)
politics as periphery to engineering or politics as
central to engineering.
In the present work we use tensions as our

conceptual framework [29] to empirically explore
how tensions in empathy and empathy in engineer-
ing design manifest in engineering design class-
rooms. This approach acknowledges the complex
nature of empathy in design and fosters the devel-
opment of a model to support considerations in
studying and teaching empathy across contexts.

3.2 How Did We Promote Sharing Perspectives?

In this study we followed a collaborative inquiry
(CI) approach, wherein a group of individuals or
practitioners acted jointly as researchers and parti-
cipants to define, understand, and build consensus
on diÅcult and complex topics or questions of
interest. More formally, Bray et al. [9] defined CI
as ‘‘a process consisting of repeated episodes or
reflection and action through which a group of
peers strives to answer a question of importance
to them’’ (p. 6). CI, as a type of inquiry, seeks to
explore and build understanding from the experi-
ences and/or practices of the participant-research-
ers [30, 31]. CI groups may form around shared
community or lived experiences, such as women of
color addressing spirituality in their work [30]. CI
groups may also form around a shared practice or

profession, such as nursing managers looking to
promote a more equitable work culture [30]. Edu-
cators have fruitfully employed CI to address
several complex topics [32–34]. Likewise, engineer-
ing educators have used CI to examine research
practice [e.g., 1, 13] and to examine intersections
across teaching and research practice [35].
Our collaborative inquiry process began infor-

mally as part of an ongoing funded project where
five research team members worked with 10 design
instructors to create a research instrument that
captures empathy across unique design contexts.
In this project, the research team has been facilitat-
ing the co-creation of a contextually sensitive empa-
thy instrument wherein design instructors
(‘‘collaborators’’) provided input, critiqued emer-
gent findings, and oÄered guidance and perspective
regarding the utility of findings to their unique
contexts. The research team thus aims to collect,
synthesize, and share collaborator insights in an
ongoing and iterative manner. During initial co-
creation workshops, tensions emerged both in how
we discussed empathy, how individuals had inte-
grated empathy’s integration in engineering design,
and challenges they faced when striving for such
integration [36].
While co-creation workshops are intended to

support the investigators in the design of a contex-
tually-sensitive measure of empathy in engineering
design [16], this collaborative inquiry was intended
to create a separate but still formal space to engage
in tensions which were not the concerted focus of
the co-creation/instrument design work. The lead
author (Schimpf) invited both groups, the research
team and collaborator team, to participate in the
CI. Eight members joined the CI including five
members of the research team and three members
of the collaborator team (refer to Table 1). As
shown in the final column, some members consider
empathy part of their primary research focus,
whereas for others it is a secondary or auxiliary
interest. For us, this means our team had a mix of
those with a stronger research focus or a stronger
practice focus to help widen our conversations and
highlight potential tensions. All members of the CI
team were participant-researchers, and our goal
was to foster equal participation among all partici-
pant-researchers [9]. To avoid accidentally reestab-
lishing the role diÄerences from the larger project,
the CI team’s meetings have regularly returned to
and discussed what the role of a participant-
researcher means for us both individually and
collectively.
Our CI group met six times to discuss and

synthesize tensions in empathy and empathy in
engineering design. We followed a divergent-con-
vergent process [37] to discuss the topic. Our first
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meeting established a foundation and began to
explore empathy in design. Participant-researchers
responded to four reflection questions about how
they addressed empathy in their engineering design
classes, what goals they hoped to achieve, diÄer-
ences in their instructional practices compared to
other faculty, and any tensions they had experi-
enced in this space. In our collaborative inquiry
meetings, we used pre-session reflections to discuss
emergent tensions in empathy and engineering
design through breakout groups and later in a
large group. This first meeting resulted in a large
set of initial potential tensions. To maximize parti-
cipant-researcher contributions to analysis, we
engaged in an iterative form of content analysis
[38] and thematic analysis [39]. After the first
meeting, two members (Schimpf & Fila) conducted
a content analysis by reviewing the meeting’s tran-
script and extracting any tensions that received
more than passing discussion. They identified
potential relationships between tensions and cre-
ated a Jamboard with post-its representing tensions
and distance between post-its representing the
similarity or dissimilarity between tensions. Then
in the second session the team responded to ten-
sions identified in the first. This involved several
rounds of reviewing the tensions individually and
adding, extending, or modifying the tensions, fol-
lowed by a group discussion to share and synthe-
size ideas (and, often, generate more post-it notes).
Fig. 1 highlights part of the Jamboard on which the
team collaborated. This session resulted in an
expanded list of tensions and key attributes for
each. These first two meetings were primarily
divergent. The third and subsequent meetings
focused on synthesizing the large body of tensions
and discussion towards a goal of convergence, as
described below.
For the third session, the facilitator created a

survey to gauge what the group felt were the most
important tensions to share with the broader com-
munity. These tensions came from the Jamboard

and the facilitator’s judgment on which tensions
were discussed the most during the second session.
The group reviewed the survey results together in
session 3. As the group was discussing which
tensions to focus on at this stage, multiple team
members engaged in a thematic analysis of the
tensions, proposing a categorical or ‘‘theme
scheme’’ for grouping tensions (e.g., definitions of
empathy, pragmatic considerations for empathy in
teaching, the value of empathy, and how empathy
manifests in students’ actions and practices). One
participant-researcher (Hess) proposed a model
mapping tensions to key questions for design edu-
cators to consider in their classroom practice.
Subsequently, another participant-researcher
(Fila) merged these two approaches into the
model shown in Fig. 2 (note: we unpack this
model throughout the results section).
Sessions 4–6 focused on developing the model,

converging on what results to share, deciding on
writing tasks, sharing reflections on themodel or CI
process, and collaborative writing to develop,
synthesize, and narrate insights. Each participant-
researcher was involved in writing the results. To
facilitate writing tasks, the first author (Schimpf)
reviewed which tensions corresponded with which
themes. Five of the themes had two or more
tensions mapped to them, which suggested to the
team that these themes were more prominent in our
discussions. After this, participant-researchers
selected one or more of these five themes to lead
the writing eÄort, based on their personal interest
and those themes resonance with their own experi-
ences. All themes had at least two participant-
researchers contributing to the section. Impor-
tantly, we chose not to write about all 10 themes.
This aÄorded us the opportunity to thoroughly
describe the themes with more apparent tensions
among our team. This, however, does not indicate
that the remaining themes were less important;
rather, it only shows there were less tensions com-
municated by the participants during the CI.
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Table 1. Collaborative inquiry team members and their primary design courses and engagement with empathy research

Member Design Context Discipline University Empathy Researcher

Fila Senior Design Electrical and Computer
Engr

Iowa State Primary focus

Heikkinen Dodson First-Year; Senior Design Mechanical Engr Lipscomb
University

Auxiliary focus

Hess Junior Design; First-Year Interdisciplinary Engr Purdue University Primary focus

Godwin Cornerstone Design General and Chemical
Engr

Cornell Univ. Auxiliary focus

Goldstein Cornerstone Design;
Senior Design

Industrial and Systems
Engr

Univ. of Illinois Secondary focus

Sanders Junior Design Interdisciplinary Engr Purdue University Secondary focus

Schimpf Senior Design Engineering Science Univ. at BuÄalo Secondary focus

Sleezer Junior; Senior Design Integrated Engineering Minn. State Univ. Auxiliary focus



4. Results

This first stage in our collaborative inquiry resulted
in a model that organizes tensions and describes the
key ideas tensions address. The model consists of
three components: (1) empathy frames, (2) intersec-
tions, and (3) tension considerations. In our discus-
sion on how to present our findings from the CI, we
ultimately decided to use an abstracted model or
‘‘theme scheme’’ to represent the tensions as we had

many tensions to share. The theme provided a way
to organize, relate, and communicate our ideas. Fig.
2 provides this theme scheme, where every question
is associated with a theme in this study, as further
described below.
Our first four themes we depict as empathy frames

(definition, value, manifestation, pragmatic), and
these frames grounded the model. Each frame
represented how empathy was relevant to our
teaching and scholarship in engineering design.
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Fig. 2.Model of empathy tensions in engineering design education.



Tensions arose within these empathy frames
through considerations of what is important in
the frame or how empathy and related considera-
tions were bounded. For example, the definition
frame focused on the importance of understanding
and bounding empathy, and undergirding tensions
depicted distinct perspectives regarding how empa-
thy is or should be defined.
Our second six themes we depict as intersections

between empathy frames. Thus, these intersections
represented the ways the empathy frames over-
lapped or interacted. Tensions typically manifested
within their intersections when considerations in
one frame competed with considerations in another
frame. For example, the definition-value intersec-
tion focused on navigating howonemight or should
frame a definition of empathy given the value it can
or should provide in engineering design processes or
the practice of engineering, overall.
Third, each theme (both empathy frames and

intersections) is signified by a question. These are
the questions collectively addressed by tensions
comprising the themes. Providing a thick descrip-
tion of each of the 127 tensions was not feasible
within the scope of this work. Rather, in Table 2, we
list each theme with key example tensions. There-
after, we unpack the five themes most prominent in
our discussions and the most salient to our experi-
ences as engineering design educators interested in
empathy. In taking this approach, we attempt to
navigate a dissemination tension between providing
detailed and clarifying descriptions while also

demonstrating the breadth and content of our
discussions.

4.1 Definitions (D): What counts (or should
count) as empathy?

Definitional tensions abound in fields outside of
engineering [2, 3], and it was (at least for us)
unsurprising that we discussed tensions in defining
empathy throughout this CI process. Tensions that
we identified and grouped to this theme included (1)
Cognitive vs. aÄective vs. behavioral empathy; (2)
Deep vs. shallow forms of empathy; (2) Lay versus
academic conceptualizations of empathy; and (4)
Thinking vs. feeling. We describe the first two
tensions in this section due to their prominence in
our discussions.

4.1.1 Example D Tension 1: Cognitive versus
AÄective versus Behavioral

Our team discussed the role of cognition, aÄect, and
behavior while discussing empathy in design. This
discussion aligns with Clark et al. [17], who oÄered
three ‘‘dimensions’’ of empathy: cognitive, aÄec-
tive, and behavioral. Yet, in this opening tension,
we would argue that we are dealing with two
tensions described by CuÄ et al., including (1)
cognitive or aÄective? and (2) does empathy have
a behavioral outcome? We unpack these two ideas
in turn.
First, recognizing one tension within this tension

(i.e., cognitive or aÄective?) may imply that empa-
thy at least has a cognitive or aÄective component -
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Table 2. Tension Themes, Descriptions, and Examples

Themes Description Tensions

Definition How we do or should define or bound the concept of empathy, irrespective of design
context.

Deep versus shallow
forms of empathy

Value How empathy among engineering designers benefits or resonates with stakeholder
communities, including users, traditional engineering design culture, and others.

Technical vs. social
prioritization

Manifestation How empathy appears or occurs for engineering students. Solving/saving vs.
supporting

Pragmatic How instructors support empathic development in real world contexts, amidst
constraints, and within their own expertise.

Teaching empathy vs.
facilitating an
experience

Definition –
Value

How values embedded in engineering culture might shape how empathy is defined and
how a definition of empathy as connected to engineering practice (or not) may shape the
value of that eÄort for engineering education.

Empathy at beginning
vs. throughout design
process

Definition –
Manifestation

How ways of defining empathy do (and do not) resonate with students’ lived
experiences.

Authentic ‘‘failures’’
vs. inauthentic
‘‘successes’’

Definition –
Pragmatic

How ways of defining empathy influence what does (and does not) get taught in the
classroom.

Integrating vs.
spotlighting empathy

Value –
Manifestation

How engineering values, stakeholder values, and student design tendencies and contexts
intersect to form complex considerations of appropriate empathizing in engineering
design situations.

Engineering expertise
vs local expertise

Value –
Pragmatic

How the value of empathy in engineering design can shape how it is incorporated into
the curriculum.

Supporting empathic
development vs. other
learning outcomes

Pragmatic –
Manifestation

How do instructors create learning experiences given students’ pre-existing mindsets,
instructors’ challenges, and course constraints

Time to empathize vs.
allotted class time



whether that cognition or aÄect is primary or leads
to an outcome is a separate point of contention and
is taken up in the next paragraph. Some individuals
in this inquiry (and scholars beyond this inquiry)
seem to prioritize cognitive or aÄective empathy or,
at the very least, recognize one dimension as depen-
dent upon another. For example, de Wall (2009)
oÄered a ‘‘Russian doll empathy model’’ that
argued emotional contagion (an aÄective empathy
type) precedes sympathetic concern (another aÄec-
tive empathy type) which precedes perspective-
taking (a cognitive empathy type). Notably, mem-
bers of our team also feel that ‘‘true empathy’’
requires both cognitive processes (e.g., role-
taking) and aÄective experiences (e.g., empathic
distress), and that behavior is an outcome of
cognitive/aÄective empathy working in tandem –
the behavior is not empathy.
Second, considering behavioral empathy, we

hearken to Clark et al. [17] who defines behavioral
empathy as ‘‘demonstrations of cognitive and aÄec-
tive empathy’’ (p. 167). This definition, however,
does not necessarily specify behavior as necessary
for empathy. Yet, a question might nag one whilst
considering empathy in engineering design in light of
this tension – why empathize if not to realize a
certain behavioral outcome? In this spirit, during
our CI sessions, one sticky note explicitly asked, ‘‘Is
action necessary for empathy?’’ Here, we hearken
to Davis [4], who oÄered an organizational model
of empathy that culminates with intrapersonal and
interpersonal outcomes – thus, behavioral out-
comes are part of the model of empathy. Despite
this, Davis’s model does not depict one ‘‘right’’ way
to empathize but rather depicts diÄerent possible
pathways for empathy’s manifestation – for exam-
ple, one might generate intrapersonal outcomes
(e.g., an understanding of a user) and still not act
upon their understanding.

4.1.2 Example D Tension 2: Deep versus Shallow

Deep versus shallow empathy was oft discussed in
our collaborative inquiry. Yet, even with this ten-
sion, we face the prior tension (aÄect versus cogni-
tive versus behavioral). This tension might be
interpreted in light of the question, ‘‘To what
extent should students empathize with users?’’
Here, we hearken again to Davis [4], whose orga-
nizational model of empathy identified both simple
and deep modes of empathy. Specifically, Davis
diÄerentiated between ‘‘simple cognitive’’ processes
of empathy (including classical conditioning, direct
association, and labeling) and ‘‘advanced cogni-
tive’’ processes of empathy (including language-
mediated associations and role-taking). Davis did
not prescribe the ‘‘best’’ way to empathize but

simply recognized diÄerent ways by which empathy
may manifest.
Davis’s processual orientation may (at least on

the surface) emphasize the cognitive and neglect the
aÄective. However, a certain level (or depth) of
aÄective empathymay be needed to spark cognition
(e.g., deWaal’s Russian doll model) or to encourage
behavior. For example, HoÄman [41], argues the
observer must internalize a certain depth of
empathic distress for them to react or respond to
another; insuÅcient depth leads to a lack of help-
ing, and, conversely, too much empathic distress can
stymie behavior [41].
In the notion of teaching empathy to engineering

designers, we referenced Fila et al. [19], who found
that students in non-immersive design experiences
seemed to focus on shallow understandings of
users, which often were either self-oriented in
nature (e.g., considering one’s self in others’
shoes) or general (e.g., ‘‘broad and superficial,
perhaps to capture the complexity of the unspeci-
fied user group’’, p. 1343). Yet, such generalizations
may lack empathic accuracy or be inapplicable to
select user groups. This debate on deep versus
shallow directly translates into the next theme,
Pragmatic-Manifestation.

4.2 Pragmatic-Manifestation (P-M): How do I
create Learning Experiences given Student
Mindsets and Instructor Challenges and Classroom
Constraints?

This intersection reflects a tension between how we
think empathy should manifest in engineering
design contexts and how we can pragmatically
support students’ development of empathic prac-
tices. At large, this tension is exemplified by the
question: ‘‘How do I create learning experiences
given student mindsets, instructor challenges, and
classroom constraints?’’ Our discussions revealed
two primary tensions here: (1) the time it takes for
students to meaningfully experience empathy com-
pared to the time students have to complete their
design projects; and (2) understanding the degree to
which every student in a teammust deeply engage in
empathy for students to understand the role of
empathy in engineering design. Largely, these ten-
sions were undergirded by curricular constraints
(e.g., predetermined project timeline, limited class
time, workload considerations), student team
dynamics, project management, and the design
processes that students utilized.

4.2.1 Example P-M Tension 1: Time to Empathize
vs. Allotted Class Time

Building relationships with users, clients, and other
stakeholders within the context of students’ design
projects takes time which is, itself, often time-
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constrained (e.g., a semester). This challenge is
further exacerbated when stakeholder groups are
situated in contexts or have key characteristics with
which students may be unfamiliar. Meaningfully
engaging with and cultivating a deep understanding
of these stakeholders or stakeholder groups
requires significant time and eÄort (e.g., interviews,
observations, and feedback sessions). However,
students are often tasked with enacting a ‘‘com-
plete’’ design process, from needfinding to proto-
typing, within the bounds of one course. As some of
us considered what empathy looks like in the
engineering classroom context, we felt a tension
between the amount of time that educators can
oÄer for relationship building and engaging in
empathic practices versus other course outcomes,
such as practicing technical skills, design skills, and
other course deliverables. In addition to students
building relationships with users, clients, and other
stakeholders, design course instructors usually
must engage in substantive pre-work to develop
relationships prior to student-stakeholder relation-
ship-building (e.g., identifying, contacting, and
coordinating with potential project clients, users,
or other stakeholders).
As a result of the course curricular constraints

and demands, some of us felt that the myriad design
tasks that students are asked to complete during one
design experience resulted in the focus of empathetic
practices being contained early in the design process
(e.g., needfinding), rather than integrated and sup-
ported throughout the entire process. Moreover,
given the variations in feedback and communica-
tion from stakeholder to stakeholder, students’
design progress will be impacted, further complicat-
ing the challenge of ensuring students have oppor-
tunities to practice empathy before moving into the
latter phases of design, which may have fewer well-
demarcated opportunities for empathizing. Given
the constraints of course curricula (e.g., course
length), we were left pondering the following ques-
tions: During a design project, when should stu-
dents move forward with making design decisions?
Should they have limited communication with sta-
keholders? Is it ‘‘okay’’ for students to design for
groups that are more easily accessible or that they
might share more similar characteristics with such
as fellow classmates? Can students empathize with a
user proxy, or empathize in other ways besides
direct communication with a stakeholder they
have infrequent or no communication with?

4.2.2 Example P-M Tension 2: Select Deep
Engagement with Empathy vs Lighter Engagement
for More Students

As stated above, empathizing with users, clients,
and other stakeholders takes dedicated time, which

is limited within courses. Following this, some of us
discussed a tension between providing students the
opportunity to engage in deeper realizations of
empathy (i.e., knowing this may not be possible
for all students) versus supporting more students to
have opportunities to use some empathy in a lighter
or more limited way. For example, we contem-
plated possible approaches like half of a student
team conducting interviews and engaging in deeper
forms of empathy, with the other half of the student
team completing other design tasks. As design
instructors, we know student teams ‘‘divide and
conquer’’ design tasks to balance their commit-
ments to the project along with other course and
life commitments. While ideally all students engage
in empathic practices, unless there are specific
requirements and allotted time, realistically, only
some students will likely engage in empathic prac-
tices. Thus, we see a middle ground between this
tension: while ideally all students would practice
empathy in the context of design, some of us believe
that pragmatically, we should strive to ensure that a
critical mass of students engage with empathy
during the design process. Thus, we understand
that not every student will practice empathy as
deeply as we hope and, with this in mind, we ask:
‘‘What ‘‘degree’’ of empathy is a realistic, baseline
goal for all students to achieve?,’’ and ‘‘Might
students with fewer opportunities to empathize
with users and other stakeholders be able to learn
from students who practice empathic engagement
more often?’’ For those who aspired to foster deep
engagement with empathy, the next tension
becomes especially salient.

4.3 Pragmatic-Value (P-V): How do I fit empathy
into the Engineering Classroom?

In this theme, we uncover the tensions between
prioritizing empathy in engineering design with
other outcomes and within the constraints of aca-
demia. Simply put, how does empathy fit into
engineering design curricula (pragmatic)? Also,
why is empathy valuable in engineering design
(value)? These questions expand upon similar ten-
sions described previously while also delving deeper
into the challenges of incorporating empathy into
engineering design curriculum such that it provides
significant value to the course, project, and student
learning outcomes.
Traditional engineering outcomes tend to avoid

social and behavioral skills and qualities, as evi-
denced by the emphasis on theory and concept
knowledge in most engineering textbooks. Cech
[42] describes this separation of skills in engineering
as a technical/social dualism, or an ideological
distinction between technical and social engineering
subfields and work activities. If empathy in engi-
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neering design is seen as a social or behavioral
product, where does it fit into traditional engineer-
ing outcomes? And does it provide suÅcient value
to engineering design such that it should be incor-
porated? If yes, how?

4.3.1 Example P-V Tension 1: Supporting empathy
Development vs. other Engineering Learning
Outcomes

Through the group sessions, discussion arose
around many diÅculties of teaching empathy
alongside traditional engineering outcomes. Many
of these challenges have been described already in
the two previous sections, but a few others will be
pointed out here. One aspect of this tension we
discussed was teaching empathy directly and expli-
citly (like how most engineering outcomes are
taught) compared to allowing empathy to come
out of unplanned experiences or moments. For
example, while instructors might be able to describe
empathy and define it in a lecture, it is very challen-
ging to practice empathy in engineering design in a
classroom setting. Providing opportunities to inter-
act and connect with stakeholders may be a solu-
tion, but these experiences are not easily
constructed by faculty and require some flexibility
and openness from both the students and stake-
holders. Though challenging to integrate into a
project, having true stakeholder involvement can
improve the design and encourage student engage-
ment at a deeper level, thereby leading to a stronger
overall project. In some ways, when we eÄectively
incorporate empathy into our engineering design
curriculum, we could provide opportunities for
deeper learning of more traditional engineering
outcomes.
Another aspect of this tension we discussed

included limitations regarding incorporating empa-
thy in engineering design curricula. Other engineer-
ing faculty have noted the tension between teaching
for technical abilities and professional skills [43, 44]
and the tension between teaching for engineering
formation and personal growth [45]. Many (if not
most) engineering faculty were not trained in design
with empathy in mind. Thus, for most faculty,
empathy may be unfamiliar and uncomfortable to
teach. Additionally, faculty may be restricted on
what or how they teach certain courses due to
department requirements.
Because empathy in engineering design may be

unfamiliar or simply a newer topic, there are also
limited resources (i.e., textbooks) for those who
would like to incorporate these ideas into their
courses. Interestingly, engineering textbooks have
expanded over the years to include more profes-
sional topics like ethics, communication, and team-
work. Could empathy be included next?

Accrediting agencies for engineering programs
(e.g., ABET, European Network for Accreditation
of Engineering Education, etc.) have defined ‘‘engi-
neering design’’ by listing many topics that see-
mingly could incorporate empathy very well (e.g.,
accessibility, marketability, usability). If the pri-
mary resources and governing bodies for engineer-
ing programs incorporate empathy in engineering
design explicitly, it is likely that faculty and students
will follow this leadership, thus identifying novel
ways to integrate empathy in engineering that have
not yet been tried and tested.
We posit that incorporating empathy in engineer-

ing design will improve project outcomes and
student engagement with the content. Building on
this latter idea, empathy could be an avenue to
provide a purpose to engineering design, thus
influencing a student’s identity development as an
engineer. This connection could be vital for stu-
dents who struggle with math and science and feel
unqualified to continue in the major in light of these
obstacles. This may also be a diÄerentiating factor
for students who excel in math and science but have
struggled to find a connection to serving humanity
through engineering. Overall, empathy in engineer-
ing design could be a path to increasing recruitment
and retention for engineering programs by support-
ing such students’ identity development.
Though not a source of discussion (or tension),

the group sessions predominantly revealed or sug-
gested the positive eÄects of empathy in engineering
design. Practitioners in the group frequently men-
tioned that design products are improved by any
incorporation of empathy into the engineering
design process, such as with respect to ethics,
feasibility, and sustainability. We also posited that
improvements would be made in student skills like
communication, teamwork, and conflict resolution.
Others mentioned a shift from a ‘hero’ mentality as
an engineer toward humility or simply getting
students out of their comfort zones to create
growth opportunities. The positive views regarding
empathy in engineering design of this group may
serve as a tension with colleagues who do not
perceive empathy as a positive addition to engineer-
ing curriculum. We take the stance that such addi-
tions are valuable, thus leading directly to the next
tension.

4.4 Manifestation-Value (M-V): How do I Create
Learning Experiences that are Valued by Students
and Stakeholders?

This intersectional theme represents tensions that
manifest as students design for and engage with
users. Tensions in this theme respond to three oft-
competing elements. Regarding the Value tension,
two of these elements are (1) traditional engineering
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values and approaches and (2) authentically and
responsibly engaging with users in engineering
design. Regarding the Manifestation tension, (3)
the final element is how students empathize with
users during engineering design and how such
empathizing is, or should be, aÄected by those
two value elements. The interplay between these
three elements is evident in one key tension: engi-
neering expertise vs. local expertise.

4.4.1 Example M-V Tension 1: Engineering
Expertise vs. Local Expertise

Engineering design is one of the key places students
both learn and demonstrate key engineering com-
petencies [37]. These competencies include but are
not limited to identifying and addressing complex
sociotechnical problems, applying technical exper-
tise to a challenging problem, teamwork and pro-
ject management, systems thinking, analytical
thinking, and valuing the human side of engineer-
ing. As students design with/for users, users’ and
other stakeholders’ local expertise also becomes
salient. This local expertise includes users’ knowl-
edge of their own contexts, cultures, and experi-
ences. While engineering designers often cannot
fully connect to local expertise, aÄective empathy
may draw them closer to the individuals, commu-
nities, and cultures they are serving while cognitive
empathy may create better awareness of others’
values and challenges, as well as prompt their
attention to how contextual factors may aÄect a
design’s feasibility, viability, and usefulness.
In any design context, engineering expertise and

local expertise can work harmoniously to arrive at
problem understandings and solution conceptuali-
zations beyond what either engineering expertise or
local expertise could create in isolation. However,
conflicts can arise. In failing to consider or incor-
porate local expertise, engineers may arrive at
technically proficient and highly functional solu-
tions that do not suÅciently address user needs or
that will be rejected by users for other reasons.
Conversely, as engineers engage in local expertise
through deep aÄective and cognitive empathy, they
may lose sight of the value they can provide via
technical, systems, and analytical expertise.
As students engage in engineering design pro-

jects, the above tensions still apply. However, their
current level of professional development or values
at the time of the project and desired development
through the project can create an added layer of
complexity. First, underdeveloped cultural compe-
tence or consideration of the human side of design
can cause student designers to not fully engage local
experts or fail to authentically engage their exper-
tise in design work. Second, the desire to develop
and demonstrate more technical elements of their

engineering expertise may cause students to ignore
local expertise. Conversely, students who deeply
value local expertise may become over-distressed
when project constraints or the constraints of their
current engineering expertise fail to produce a
valuable design solution for their users.

4.5 Definition-Value (D-V): How do I Resolve
Empathy with Traditional Engineering Values?

This theme revealed tensions in how dominant
engineering culture and norms may shape how
empathy is valued in engineering education as well
as how engineering values may shape what empathy
means in engineering contexts. At its core, this
theme is linked to axiological discussions of what
is valued as engineering work andwho decides. This
intersectional theme explores how the definition of
empathy is shaped by engineering values and how
definitions of empathy in research and discussions
of empathy in design may reveal underlying engi-
neering values.
Research on engineering culture has described an

emphasis on practical applications, where poten-
tially abstract topics (like empathy) are only valued
when taught in a practical, engineering-relevant
context [46]. Engineering also views itself as merito-
cratic (i.e., talent and hard work are enough to
succeed) and any inequalities are a result of mis-
matches in those skills and the demands of engi-
neering [47]. Finally, engineering culture often
separates the ‘‘rigorous’’ aspects of technical work
from the ‘‘soft’’ components of engineering includ-
ing communication, emotion, societal relevance,
and empathy [48, 49]. It is with this cultural context
that students can sometimes struggle to value
empathy in engineering, even if they perceive empa-
thy to be important to engineering design [5,19].
Three tensions emerged in our discussion includ-

ing when empathy is leveraged (either at the begin-
ning or throughout the design phase), wide versus
narrow definitions of what counts as empathy, and
the tendency of engineers to over- or under-
empathize in design. In this paper, we focus on
the first two of these tensions.

4.5.1 Example D-V Tension 1: Empathy at the
Beginning vs Throughout the Design Process

Empathy is often emphasized in the early stages of
design in needfinding but is also important in
concept generation and evaluation of initial ideas
[20]. It is often clearer to both students and instruc-
tors that input from those external to the project is
needed at the early stages for design outcomes to
meet the needs of stakeholders and address core
criteria and constraints. Even in some CI partici-
pants’ prior research, the development of a model
for empathy focused on these three phases [20]. The
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tension was discussed in terms of if empathy was
‘‘most important’’ in particular places within design
and whether an instructor’s decision of where
empathy is discussed may convey to their students
an implicit valuation of where empathy is (and is
not) connected to the design process. This tension
also was discussed in how the definition of empathy
is operationalized. Is it (1) for/with stakeholders or
(2) the inclusion/participation of stakeholders or (3)
communication to and with stakeholders? The
answer to this question has implications for how
empathy is engaged in the engineering design pro-
cess.
The discussion of this tension raised questions of

why empathy may or may not be the default for
incorporation into engineering design, and empha-
sized a potential need for a deeper understanding of
empathy’s role within technical engineering work
that might be currently disconnected from discus-
sions of social dynamics and empathy in design. We
grappled with the questions: How should empathy
be engaged in the design process? Are there parts of
the design process where empathy is ‘‘more impor-
tant’’ or should it be engaged as a standpoint
throughout the process? Do the ways in which
engineering design in industry focus on detailed
requirements and prototyping convey messages
about the role of people in design? Are there
particular tools that are more helpful for empathiz-
ing throughout design? Is empathy valued as a core
part of design teaching and student development?
Who decides where empathy is important and how
does that reflect our values as engineers? Like most
tensions, the more we grapple with this tension, the
more questions arise (and, in turn, more potential
tensions).

4.5.2 Example D-V Tension 2: Wide vs. Narrow
Definitions of Empathy in Engineering Design

The definition theme highlighted themany elements
and conceptualizations of empathy. Thus, empathy
is a complex construct, even in a general sense (i.e.,
not specific to engineering design). When applying
empathy to an engineering design context, these
complexities persist and expand in response to what
counts as empathy in engineering design [20]. The
resulting discussion highlights a tension between a
broad definition of empathy in engineering design
and a narrow definition.
Many facets comprise the construct of empathy.

Batson [2], for example, identified eight unique
concepts that each lay claim to the mantle of
empathy. Others have developed models of empa-
thy that contain many disparate concepts. Davis’s
[4] organizational model of empathy consists of
four themes: antecedents [to empathy], [empathic]
processes, intrapersonal outcomes, and interperso-

nal outcomes, each of which contains several sub-
components. For example, within the empathic
processes Davis describes are non-cognitive pro-
cesses (e.g., motor mimicry), simple cognitive pro-
cesses (e.g., direct association), and advanced
cognitive processes (e.g., role taking). Do each of
these components individually count as empathy?
Does empathy require each of these components?
Our discussions of this tension focused on the

above questions in the context of engineering
design. Here, we focused less on reaching consensus
on which components were required for empathy
and more on the implications of considering a
broader or narrower definition of empathy. A
broader definition that includes many of the com-
ponents acknowledges the variety of ways designers
may resonate with users. It creates a lower barrier to
entry for engineers. For example, engineering
designers may experience simpler forms of empa-
thy, or forms that rely more on assumptions about
users based on limited information or their own
experiences as opposed to deeper consideration of
users’ unique experiences, perspectives, and emo-
tions. Such simpler forms of empathy may, in turn,
support deeper, more authentic connections over
time. A narrower definition ensures that what we
call empathy is based in accurate and authentic
resonance with users (albeit, 100% accuracy is
likely infeasible, so another series of tensions may
manifest when trying to discern howmuch empathy
accuracy is needed). A narrower definition thus
may reject the potentially harmful consequences
of the more assumptive and self-centric concepts
included in broader definitions, but it may also
reject opportunities for designers to expand and
develop from early, less authentic attempts to
empathize with users.

5. Discussion

To guide this discussion, we asked each participant-
researcher, ‘‘What is your key takeaway from the
model itself?’’ and ‘‘What is your key takeaway
from the process of building themodel?’’ Highlights
from our reflections included: (1) the model itself
provides new instructional guidance and under-
standing of empathy and teaching; and (2) the
process of collaborative inquiry was both challen-
ging and enabled the team to create new connec-
tions and insights.We unpack these reflections here.
First, in terms of the model, several team mem-

bers felt it provided a broader and deeper way to
consider how instructions may bring empathy into
engineering design classrooms. One key benefit
participant-researchers mentioned was that the
model highlighted potential tradeoÄs an instructor
must consider when managing or responding to
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these tensions. On this point, one instructor, who
describe empathy as a secondary research interest,
used the model to reflect on how they had relied on
more general definitions of empathy in their class
and, in turn, explicitly provided students with more
time to interact with stakeholders when it took
longer than originally anticipated. The team
member noted these as tradeoÄs in the definitional
frame and between pragmatics and manifestation.
Other engineering education researchers have

previously drawn on the engineering design concept
of tradeoÄs to provide a framework for addressing
the highly open-ended nature and competing cri-
teria that arise in course or project design [50]. This
approach may likewise be applied when integrating
empathy into engineering design curricula. Trade-
oÄs may provide a particularly powerful framing
when dealing with tensions, as these have no
singular answer or resolution [10]. Returning to
our reflections, another team member noted that
the model could serve as a strong starting point for
other instructors (outside of this group or more
generally) and provide a framework for them to
reflect on how eÄectively they addressed their
educational goals in their classroom.
Second, in terms of our process of building the

model, the team reflected on the challenges and
other new insights this CI project has helped
unveil. One participant-researcher noted that the
direction or goal of CI was sometimes unclear. In
addition, another noted how divergent the discus-
sions were at the beginning, which they felt added
extra time to subsequent synthesis. This may par-
tially stem from the flexible nature of CI as a
research methodology that allows for multiple
analytical approaches that span from practitioner-
to-researcher oriented [9]. Turning to new insights,
one member, who lists empathy as an auxiliary
research interest, reflected on the similarities in
tensions and where they arose for other team
members, despite diÄerences in our teaching and
disciplinary contexts. Thus, although context
aÄects our teaching practice, we believe that many
tensions that we described will manifest (albeit,
perhaps in slightly diÄerent ways) regardless of
varying instructional contexts. Another member
argued that the process demonstrated a way to
hear and interweave multiple – and sometimes
conflicting – perspectives. The same participant-
researcher who listed empathy as an auxiliary
interest also felt encouraged by the recognition
that even those who list empathy as their primary
research interest struggled with many of these
tensions in their teaching.
This CI group took an inductive approach to

identify tensions, although past research on ten-
sions in engineering or empathy informed our

inquiry processes. For many of the participant-
researchers, past research on empathy and engi-
neering design informed how they interacted with
the group. Thus, despite our largely inductive
approach, the model and tensions demonstrated
clear connections to past and ongoing research on
empathy.
Prior research has identified several challenges to

empathic formation or growth in engineering stu-
dents. For example, one challenge in promoting
empathy for users or other groups, involves pro-
viding students with meaningful opportunities to
access and interact with users. Another challenge
stemmed from the fact that students sometimes
question the applicability of empathy to engineer-
ing [19], which may reflect the culture of disengage-
ment in engineering education [51] as one barrier to
empathic formation. A related facet to these chal-
lenges is that engineering professionals often come
to realize the importance of empathy to engineering
work after spending many years in the profession
post-graduation [52]. Taken together, these find-
ings may suggest that empathy is counter-norma-
tive in engineering education and engineering
programs, which can lead to challenges for instruc-
tors who aspire to promote empathic formation.
We hope the model oÄered in this paper can help
encourage instructors to move forward amidst the
tensions.

6. Limitations and Future Work

We originally envisioned this paper and the resul-
tant discussion at MDW as a way to solicit addi-
tional perspectives from the community about
prevailing tensions with integrating empathy in
engineering design education. Upon reflecting on
the CI and this manuscript, we still recognize the
need for several additional perspectives, including
instructor perspectives in other contexts, scholar
perspectives of those who study empathy in engi-
neering (including, but not limited to, engineering
design), practitioners in industry, students in engi-
neering curricula, students in designing in teams
(which has been arisen as a topic in our larger
project, see [16]), and even views of community
members. While our paper focused on instructors,
these other perspectives will likely value diÄerent
tensions, provide additional viewpoints on the ten-
sions we have unpacked herein, and will likely
generate additional sources of tension. We (and
other scholars) ought to continue collaboratively
inquiring into these tensions and incorporating
more diverse viewpoints and perspectives. Finally,
although we attempted to form a diverse group for
our CI, we must acknowledge that our discussions
and what resonated with the group was influenced
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by our experiences and backgrounds. Additionally,
as we focused explicitly on the intersection of
engineering design and empathy, related topics
(e.g., ethics or sustainability) may not have emerged
in our discussion as they were sometimes outside of
our scope. Thus, this work should not be deemed
representative of all tensions regarding empathy in
engineering design. To that point, should another
group of instructors engage in a similar CI, other
tensions would likely have arisen.

7. Conclusion

Competing tensions focus on what empathy is, how
instructors should introduce it in engineering curri-
cula, and in what ways it may (or may not) be
important to diÄerent stakeholders. These tensions
can be productive, as we framed them in this work,
but they also can become a source of contention and
confusion for instructors, thus inhibiting or deter-
ring one fromprompting empathy in their courses or

curriculum.Wehope that themodel we developed in
this collaborative inquiry clarifies sources or points
of tension and can help instructors become more
confident in embracing their own approaches to
empathic instruction. Furthermore, we suggest
instructors and scholars use the model to specify
their stances tensionswhen integrating empathy into
engineering design courses and curriculum. Such
clarity is needed to advance the space of empathy
in engineering design forward with coherence and
will ensure that scholars who follow after their
predecessors can do so in ways that are congruent
with said instructors’ or scholars’ perspectives.
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50. C. Schimpf, Ş. Purzer, J. Quintana, E. Sereiviene and C. Xie, What does it mean to be authentic? Challenges and opportunities faced

in creating K-12 engineering design projects with multiple dimensions of authenticity, In K. Sanzo, J. P. Scribner, J. A. Wheeler and
K. W. Maxow (Eds.), Design thinking: Research, innovation, and implementation, Information Age Publishing, 2022.

51. E. A. Cech, Culture of disengagement in engineering education?, Science, Technology, & Human Values, 39(1), pp. 42–72, 2014.
52. J. L. Hess, J. Strobel, C. R. Pan and C. Wachter Morris, Insights from industry: A quantitative analysis of engineers’ perceptions of

empathy and care within their practice, European Journal of Engineering Education, 2017.

Corey Schimpf is an assistant professor in the Department of Engineering Education at University at BuÄalo. He was the
Division Chair for the Design in Engineering Education Division (DEED) for the American Society of Engineering
Education 2024 annual conference. His research interests include engineering and human-centered design, advancing
research methods, and technology innovations to support learning in complex domains. He has a PhD from Purdue
University in Engineering Education.

A Collaborative Inquiry into Tensions between Empathy and Engineering Design 1337



Nicholas D. Fila is an assistant teaching professor in the Department of Electrical and Computer Engineering at Iowa
State University. He earned a BS in Electrical Engineering and a MS in Electrical and Computer Engineering from the
University of Illinois at Urbana-Champaign and a PhD in Engineering Education from Purdue University. His research
interests include empathy, ethics, design thinking, and course design in engineering education.

Justin Hess is an assistant professor in the School of Engineering Education at Purdue University. He earned his BS and
MS in Civil Engineering and his PhD from Engineering Education, all from Purdue University.

Allison Godwin is the Dr. G. Stephen Irwin ’67, ’68 Professor in Engineering Education Research in the Robert Frederick
Smith School of Chemical and Biomolecular Engineering at Cornell University. She serves as an associate editor for the
Journal of Engineering Education andChemical Engineering Education. Her research focuses on how identity, among other
aÄective factors, influences diverse groups of students’ experiences and pathways in engineering.

Elizabeth A. Sanders is a PhDCandidate in the School of Engineering Education at PurdueUniversity. She earned a BS in
Chemical Engineering from the University of Illinois at Urbana-Champaign and a MS in Higher Education from the
University of Michigan. Her research interests include human-centered design in engineering, with a specific focus on
empathy and interactions with users during the design process.

Kirsten H. Dodson is an associate professor and chair of theMechanical Engineering department at LipscombUniversity
in Nashville, TN. Her research focuses on studying the connection between humanitarian engineering projects and views
of equity and inclusion in the engineeringworkforce.Her background also includes research in thermal-fluids applications
in mechanical engineering, specifically microfluidics.

MollyH.Goldstein is a teaching assistant professor and ProductDesignLabDirector in Industrial andEnterprise Systems
Engineering at the University of Illinois. She earned a B.S. in General Engineering (Systems Engineering & Design) and
MS in Systems andEntrepreneurial Engineering, both from theUniversity of Illinois,Urbana-Champaign and her PhD in
Engineering Education at Purdue University. Dr. Goldstein’s research focuses on student design behaviors and actions.

Rob Sleezer is a faculty member at Twin Cities Engineering which is in the department of Integrated Engineering at
Minnesota State University, Mankato. His role primarily focuses on facilitating learning in the project based TCE
program. He earned his PhD in Microelectronics-Photonics from the University of Arkansas.

Corey Schimpf et al.1338


