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Faculty members play a crucial role as change agents in promoting cultural transformation within

academic environments and empathy, a fundamental component of effective teaching, mentoring, and

collegiality, is essential for fostering a student-centered and holistic approach. We present a theoretical

model for empathy development and navigation in physics faculty as they engage with students and

colleagues. Two pathways—cognitive and affective—are connected with previous work and explored.

Cognitive empathy, a slower, intellectual process, is mediated through reflective witnessing, whereas

affective empathy, a faster, emotional process, builds on shared or adjacent lived experiences. Under-

standing the nuances associated with the different pathways can inform efforts to increase participation and

foster an inclusive environment, which often presumes a meaningful understanding of what best supports

individual students.
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I. INTRODUCTION

I have a student that’s you know, we were
planning on working on whatever project today,
but this student needs to just sit and talk for an
hour about some stuff that they have to unload,…
that’s the priority. I wasn’t expecting that but
that’s what we need to do today, not whatever
their project is.

Empathy, the ability to understand and share the feelings
of another person, has emerged as a critical concept within
the field of education. Nevertheless, there is an ambiguity
in how researchers operationalize and define the concept,
with a disproportionate focus on cognitive (intellectual
understanding) and emotional (a sharing of emotions)
empathy and much less work on compassionate empathy
(the desire to alleviate another’s suffering) [1]. Physics
often frames itself as an “objective” discipline [2], devalu-
ing or ignoring emotional and social aspects, and consisting
of a ”culture of no culture” [3]. This creates barriers for
people from diverse backgrounds and hinders the inclu-
sivity of physics as a discipline. Addressing this requires a

subjective lens, recognizing how individuals approach the
field, listening, and learning from the insights and expe-
riences of others. In short, an empathetic approach to those
within and on the fringes of the community is needed.
The importance of empathy in the classroom has been

recognized by the National Academy [4], with an opera-
tional definition of [5] “the degree to which instructors
work to deeply understand students’ personal and social
situations, feel caring and concern in response to students’
positive and negative emotions, and communicate their
understanding and caring to students through their behav-
ior.” Fostering empathy builds strong relationships between
students and instructors [6], and instructors who demon-
strate empathy help students develop a stronger sense of
social responsibility and ethical decision-making skills [7],
positively impact student achievement [8], and garner
greater respect from their students [9]. Empathy has been
studied as a transferable skill, with numerous interventions
developed to enhance student empathy in the workspace
[10–14].
A variety of psychometric instruments to measure empa-

thy [15,16] have been developed and used in academic
contexts. The Toronto Empathy Questionnaire (TEQ) [16]
measures empathy as a single factor defined as “an emotional
process, or an accurate affective insight into the feeling of
another.” The empathy quotient [15] was developed to
diagnose people with high functioning autism and defines
empathy as a multidimensional construct that includes
cognitive empathy, emotional reactivity, and social skills.
The interpersonal reactivity index is the most widely
used instrument and treats empathy as a multidimensional
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construct [15,17] with four subscales: perspective taking,
fantasy scale, empathetic concern, and personal distress.
Using both the TEQ and a newly developed instructor
empathy practices questionnaire, Ross et al. [18] found that
students’ empathy scores were significantly correlated with
grade point average, student level classification, and race.
Students perceived instructors to be more empathetic when
actively listening (nodding, eye contact) and showing flex-
ibility and patience. Perceptions of instructor empathy led to
students reporting that they worked harder, felt less stressed,
and had higher motivation. There is some pushback against
psychometric instruments, questioning whether they are
measuring empathy or other emotions [15].
Research on the lack of diversity in physics has identified

several factors that suggest empathy as a critical underlying
issue. Power dynamics, informal social networks, and
gatekeeping practices [19–22] all indicate that individuals
in positions of privilege may be unaware of their own
unconscious biases or may prioritize a perceived merito-
cratic system over the lived experiences of others. Even
well-intentioned physics faculty may struggle to recognize
or address student challenges [23], leading to a significant
disconnect between students’ experiences and faculty
perceptions.
This paper focuses on physics faculty due to the unique

and problematic “culture of no culture” within the field [3].
Despite decades of research and efforts, physics remains
a highly homogeneous and exclusive discipline. The
cultural norms, often implicit and difficult to identify,
contribute to an “out of sight, out of mind” mentality,
leading to increasing numbers of individuals feeling mar-
ginalized. We approach this disconnect as a disruption in
the empathetic pathway, presenting a novel framework that
connects noticing, empathy, and action.This paper builds
on the previous study [24] that outlines a theoretical model
of how physics faculty develop and use empathy in their
work with students. This research expands on previous
research to gain a deeper understanding on the differences
between both cognitive and affective empathetic experi-
ences by investigating other hidden factors that contribute
to the pathways. This study uses qualitative analysis and
data collection methods to ground the work in physics
faculty experiences and aims to facilitate research on
student-faculty interactions, culture of physics, faculty

action and decision making, and development of interven-
tions that work on making physics a more inclusive space.

II. LITERATURE REVIEW:

THE EMPATHETIC PATHWAY

Zaki and Ochsner [25] identify mechanisms through
which empathy can develop and connect them to specific
neural processes. Affective empathy or “experience shar-
ing” involves vicariously sharing a target’s internal states,
whereas cognitive empathy or “mentalizing” is the process
by which one explicitly considers targets’ states and their
sources. These can give rise to a “prosocial concern,”
defined as a motivation to improve targets’ experiences.
Experience sharing is often linked to “neural resonance,”
with the same neural system activating in response to a
personal experience and the observation of another in the
similar experience [26–28]. In contrast, cognitive empathy
activates a network of midline and superior temporal
structures associated with “self-projection” [29], enabling
individuals to represent states beyond their immediate
“here and now”, including future, past, hypothetical sce-
narios, and others’ perspectives. Zaki and Ochsner [25]
highlight the limitations of relying solely on neuroscientific
data to explore empathy and call for research in more
complex realistic settings through the lens of social models.
Yu and Chou [30] build on LeDoux’s [31] work on

categorizing emotions as high and low route, to concep-
tualize a dual route model of empathy, differentiating
between the cognitive and affective processing of emotions.
Affective empathy—“one’s emotional, sensorimotor, and
visceral response to the affective state of others”—is
automatic and fast (low route), and triggered by the
“Mirror Neuron System”, where the brain copies
an emotion inferred from others [32,33]. Cognitive
empathy—“the ability to understand or explicitly reason
the subjective mental states, perspective, or intention of
others”—is a slower, more complex process (high route)
that requires one to formulate theories of what another
person is experiencing, thus requiring a high cognitive
effort. They also include a factor that introduces the action
component, termed “prosocial behavior,” which is defined
as taking action to address the state or needs of another
person.

FIG. 1. Simplified version of the empathetic pathway, as first illustrated in Merrill et al. [24]. Dual arrows are used to show
multidirectionality of pathways. A dual arrow is also placed between cognitive and affective empathy to signify the ability to move
between paths and toward empathetic action.
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Merrill et al. [24] interviewed physics faculty to build
upon prior works and develop a simplified empirical empa-
thetic pathway (Fig. 1). Using a constructivist grounded
theory approach, common themes and patterns were iden-
tified on how empathy is perceived and expressed and its
impacts on teaching and faculty-student interactions. In
addition to the basic pathway, specific characteristics and
mediators were identified. Shared lived experience mediate
paths between affective empathy, attention and noticing, and
empathetic action, while contextual information acts as a
mediator for pathwaysbetween cognitive empathy, attention/
noticing, and empathetic action. Merrill et al. also looked at
the individual as the basic unit of analysis but suggested that
empathy instead be considered a dynamic construct con-
strued throughcommunication.This paper builds on theprior
frameworks to identify mediator, and moderator relations
along the pathways and more fully develop a cohesive
empathetic framework.

III. DATA COLLECTION AND ANALYSIS

Physics faculty at a private R2 institution were inter-
viewed in four rounds across a period spanning summer
2023 to spring 2024. The first two rounds (summer 2023)
were conducted by R.M. (Rachel Merrill) and included a
total of eight participants; A.H. (Alia Hamdan) and A.B.
(Ash Bista) subsequently interviewed 19 participants in
Fall 2023 (round 3) and 9 participants in Fall 2023 and
spring 2024 (round 4). All participants were physics faculty
in either teaching or tenure track positions. The same
participants were interviewed in rounds 1 and 2; partic-
ipants from round 4 were a sample of those in round 3.
Participants were asked to choose their own pseudonyms
and pronouns, so we did not utilize a structured naming
convention. We employed a semistructured interview for-
mat, allowing for open-ended questions while maintaining
a focus on the research topic. This approach encouraged
participants to elaborate on their experiences and perspec-
tives, and not all questions were mandatory to answer.
Interviews delved into various aspects of faculty expe-

riences and viewpoints, beginning with a request for the
physics faculty to recount situations where they noticed a
student struggling, how they defined empathy, and whether
its application varied depending on the context. Faculty
were prompted for specific examples to substantiate their
responses (rounds 1 and 3). The discussion also included
how faculty perceived empathy directed toward them-
selves, prompting them to share instances when they felt
particularly understood by students or colleagues and their
thoughts on others’ understanding of them. In follow-up
interviews (rounds 2 and 4), more detailed information was
sought, specifically regarding examples of clear demon-
strations of cognitive or affective empathy. To gain insight
into communication practices, faculty were asked to
describe their communication methods with students and
colleagues, including situations, where communication

may have failed or been misunderstood. Additionally,
perceptions of roles and responsibilities were explored to
better understand faculty expectations. Overall, the inter-
view protocol aimed to create a reflective space for
participants to consider their thoughts and feelings about
their experiences and interactions. Interviews ranged from
30 min to an hour in length and were audio recorded. The
recordings transcribed using Otter.ai, reviewed for accuracy
and sent back to the participants for verification, where no
changes were made.
Data analysis employed a constructivist grounded theory

approach [34] which followed an iterative process. First,

detailed memos were written after each interview and
served as a bridge between the raw data and the emerging
themes, summarizing key points and highlighting impor-

tant aspects of the discussions. Next, researchers reviewed
the memos and transcripts to identify recurring themes and
patterns. This involved an interplay between the individual

memos and the broader dataset, allowing for the emergence
of key concepts. Once themes were identified, transcripts
were coded, with codes attached to segments of text that
captured relevant concepts or ideas. The codebook was a

dynamic document, evolving as new themes emerged and
existing codes were refined. Once the codebook was final-
ized, all transcripts were recoded to establish and strengthen

the internal validity. The initial codes were organized
according to the four main factors identified by [24]:
attention/noticing, cognitive empathy, affective empathy,

and empathetic actions. For instance, cognitive empathy
included codes like inferring others’ thoughts and emotions
and recognizing differences between oneself and others.
An iterative thematic analysis was then conducted on the

coded data. This process involved identifying new codes

related to the development of empathy and empathetic
actions, grouping these codes into broader thematic cat-
egories, and pinpointing mediating factors in how physics

faculty conceptualize empathy. Codes were categorized as
either mediators or moderators based on their impact on the
pathway and their prevalence in examples. Mediators were
factors present in the majority of cases, influencing the

pathway significantly, while moderators were factors that
influenced the pathway but were not essential. This ensured
that the codes were being applied consistently across the

entire dataset. For an interrater reliability, R.M. and A.H.
each independently coded interview segments (1 interview
from the initial 7) and compared results to identify any

inconsistencies in the application of codes. Disagreements
were resolved through discussion, leading to a robust
understanding of the data. A second round occurred with

A.H. and A.B., each independently coding segments from
each interview (rounds 3 and 4), and comparing results.
Disagreements were resolved through discussion and

reform of the codebook. Final results were presented to
the authors as well as a wider interdisciplinary collaborative
group for confirmation of plausibility, and collaborative
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discussions held to determine effective visualizations.
Member checking involved sending completed drafts of
each presentation, poster, and written document (such as
conference proceedings and journal articles) containing
information from participants’ interviews. One participant
raised concerns about the potential identifiability of a
narrative. After discussing the issue, we decided to make
adjustments to the details to protect the identities of both
the faculty member and the students involved.

IV. RESULTS

We add complexity to the empathetic pathway model by
identifying mediators and moderators [35] that affect differ-
ent paths. Mediators explain how independent variables
influence dependent variables while moderators affect the
strength or direction of those relationships. Below, we
initially separately discuss the two primary pathways (cog-
nitive and affective empathy) and then, once each has been
presented, discuss how the two are connected. The results
will first describe the reflective pathway with cognitive
empathy, detailing, and explaining themediators—reflective
witnessing and empathetic concern—as well as the moder-
ators, which include experience, emotions, motivations and
values, and situational information, illustrated in Fig. 2. The
following subsection will explore the reflexive empathetic
pathway involving affective empathy, elucidating the iden-
tified mediators—experience and empathetic concern—
and the moderators—emotions, motivation and values,

and situational information—along with how these factors
were discerned from the data and depicted in Fig. 3.
Subsequently, Fig. 4 depicts the combined theoretical model
outlining how physics faculty develop either cognitive or
affective empathy and subsequently engage in (or refrain
from) empathetic actions.

A. Developing a theoretical framework; drawing from

data cognitive empathy pathway

The majority of narratives provided by the participants of
this study, physics faculty, center on cognitive empathy,
demonstrating their understanding and perceptions of the
perspectives of others. Figure 2 illustrates the reflective
empathetic pathway, identifying reflective witnessing as a
crucial mediating factor. This process involves utilizing
background information gathered through communication
and attention to various aspects to develop cognitive empa-
thy. The diagram also shows experience as a moderator that
can either enhance or impede the effectiveness of reflective
witnessing and personal emotions as a moderator in shaping
the cognitive understanding of students. Additionally, the
figure depicts the pathway to action once understanding is
achieved, emphasizing the roles of empathetic concern,
personal motivations and values, and situational information
as key factors influencing decisions to take empathetic
actions.
We explore cognitive empathy through the experiences

during the COVID-19 pandemic of Dylan as they recount

FIG. 2. The reflective empathetic pathway built on cognitive empathy, with all identified mediators and moderators. The gray
rectangles represent the factors from the prior empathetic framework. The blue rectangles represent the mediators identified in this study
(reflective witnessing and empathetic concern). The pink ovals represent the moderators identified in this study (emotions, motivations/
value, and situational information) along each pathway. The orange arrows indicate this is a reflective pathway that requires intention
and cognitive effort. The black arrows represent the pathway after the development of empathy, leading toward empathetic actions. The
arrows are black because we did not find any differences in this pathway between cognitive and affective empathy. The dashed gray line
represents the prior simplified empathetic pathway.
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FIG. 3. The reflexive empathetic pathway built on affective empathy, with all identified mediators and moderators. The gray rectangles
represent the factors from the prior empathetic framework. The blue rectangles represent the mediators identified in this study
(experience and empathetic concern). The pink ovals represent the moderators identified in this study (emotions, motivations/value, and
situational information) along each pathway. The green arrows indicate this is a reflexive pathway that is often passive and intuitive.

FIG. 4. Complete framework for empathetic pathways in physics faculty. The gray boxes shown indicate the framework developed in
prior work (Merril et al. [24]), the dashed yellow arrows represent the general pathway from paying attention and noticing toward
cognitive or affective empathy and then one’s empathetic actions. This image illustrates two main pathways; the orange pathway
represents the reflective route toward cognitive empathy. This pathway is mediated by reflective witnessing; the practice of actively
listening to another person’s experiences without judgment or interruption, and then intentionally reflecting on the sociocultural
dimensions of what was said, and moderated by experiences and emotions. The green route represents a more reflexive path toward
affective empathy that is mediated by having a shared or adjacent experience and moderated by one’s emotions. We identified that the
path toward empathetic action is mediated by empathetic concern; which encompasses what the faculty member thinks of as the ideal
action and moderated by physics faculty members’ motivation and values while developing empathetic concern and situational
information when deciding on how to use their understanding toward reasonable actions.
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supporting a neurodivergent student with ADHD and
depression. Dylan begins,

There was COVID, and there were more mys-
teries. I had a graduate student who was suffering,
who [had a disability] and they were really
suffering from being alone at that time. I…I’ll
ask them to write a plan of what they’re going to
do, and then [I] figured out that this student was
having a hard time even feeding themselves. So I
reached out to the department chair and asked
them to intervene and do something like we could
send the students back home. I noticed that on
campus [they were] alone and it was, and we
couldn’t find the student for a while. So we had to
try to zoom with them. It was a couple of stressful
days. But as soon as they managed to get home, I
met with them over Zoom, like monthly, to make
sure that they’re doing fine

Here we see Dylan noticing the student’s struggles to
submit a work plan and, by paying closer attention, learning
of their feelings of isolation and struggles to navigate day-
to-day life. Importantly, Dylan knows and learns important
background and contextual information, such as the stu-
dent’s neurodivergence and “their hard time feeding them-
selves,” implying that they struggled to access food and
groceries during COVID-19. The importance of back-
ground information is seen here (and in other interviews)
as a crucial part of attention and noticing, providing the
context necessary to interpret experiences. Here, we also
see that obtaining background information is not a passive
task but rather an iteratively active process that often
involves direct communication with students or others.
Dylan subsequently performs an empathetic action by
reaching out to the department chair to arrange for the
student to go home and holding monthly Zoom check-ins.
An identified mediator is reflective witnessing, a critical

analysis of self, others, and the social phenomena at play.
Reflective witnessing involves active listening, challenging
narratives and assumptions and, importantly, self-

differentiation in acknowledging one’s own biases and
experiences as different from another’s. We see this in
Dylan’s processing of how they were feeling and what they
were thinking about during this process (“It was a couple of
stressful days”). Dylan continues to express feelings of fear
and worry for the student, thinking deeply about the
student’s situation beyond the research at hand. They
consider the student’s health, stipend, accommodations
to get home and prioritize the student’s health over research
and implicitly acknowledge the mental load by recognizing
the relief felt once the student was safe.

I was mostly feeling like, we have to solve this
problem as quickly as possible, because it might
be a danger to the students’ health [which is] the

priority… It was very stressful for everybody. My
concern was that the student had to get on a flight
and go home. Once everything was arranged, and
when they got home and they were healthy, that
was a relief. Yeah. And I think for the rest of the
summer, I was just fine because the student was
with their parents

Reflective witnessing is an explicitly cognitive process,
allowing one to intellectually understand what another is
experiencing. If one has had a similar experience, then
these shared experiences can act as moderators, making it
easier to engage in the process of reflective witnessing,
although having shared or adjacent experiences is not
essential for cognitive empathy. Dylan’s feelings of stress,
worry, and relief illustrate how emotions can act as
moderators, facilitating the development of cognitive
empathy. Empathy, whether cognitive or affective, is not
complete without action. Empathetic action is the result of
understanding and feeling another’s emotions as tangible
efforts to alleviate their suffering. It is the ”doing” part of
empathy, where we move beyond simply acknowledging
another’s experience and actively seek to support them.
This spectrum of action can range from offering a listening
ear to tackling larger systemic issues. However, the crucial
element is the genuine desire to help, fueled by both
cognitive and/or emotional understanding. Communication
is the cornerstone of effective empathetic action. What one
person finds helpful might not be what the other needs.
Open and honest communication allows one to tailor their
actions to the specific situation and ensure they truly benefit
the other person.
Dylan also indicated that they valued the student’s health

and thought of it as a priority. Dylan’s values motivated
them to develop a strong empathetic concern for the student
and allowed them to take action. Dylan’s situational
information allowed them to reach out to their department
chair and express their concern and advocate for their
student. Empathetic concern goes beyond mere sympathy.
It is a complex emotional state that fuels a deep-seated
desire to improve another’s well-being. Unlike sadness or
pity, it compels us to act. Cultivating this concern requires
self-reflection—understanding how our values and moti-
vations influence the agency one feels and determines the
kind of help we offer, thus motivation and values are an
important moderator in this process.
Dylan continues to display empathetic concern for the

student which translates into sustained action:

For me, it [staying connected with the student
over summer] was more of a drag after the student
got home, it was more of a drag because we didn’t
really have any [research] we did together. We
[Dylan and department head] decided not to give
them any work because my work was experi-
mental. So it was just, it [having weekly zoom
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meetings] was a personal thing I was doing, it was
not really related to work. The student who was
neurodivergent and experiencing depression
didn’t have anything to talk about. So I had to
come up with a list of things I’m going to ask the
student. It was…, but I can’t say it was a drag, it
was hard for me. Yeah. The student was—I can’t
read their emotions, I couldn’t really read their
emotion. But it was obviously they were doing
much better because when the student was on
campus, they always had like, very untidy hair,
and it was obvious that they’re not really taking
care of themselves. But when I saw them zoom-
ing from home, it was always nice and clean
clothes. And so it looked like they were doing
well, and apparently they actually were looking
forward to these meetings. So it gave them a sense
of I’m still a student. And I have things to do,
although we got nothing done that summer, but it
was not bad

Here we see a toll on Dylan as they learn to meaningfully
communicate with the student despite not fully emotionally
understanding them (indicating a cognitive, not affective
empathy). We also see the development of Dylan’s noticing
as they comment on mannerisms and appearance and
recognize the impact the meetings have on the student.

Once the summer ends, Dylan continues to navigate this
situation through an empathetic lens.

We [Dylan, student, and department head] had
time to reflect on how the student was perform-
ing. And if they can be successful, successful in
my research lab. I consulted with faculty in their
own department who were program directors, and
they decided that the student should leave my lab
eventually. It was mostly due to the nature of my
work and the personality of the student, it would
have been forced for the student to actually stay in
an experimental lab and not be able to really
flourish. Given the circumstances, I think it was
the best thing for the student. And also, they
[program director] wanted them to work with
somebody who was older, or older than me and
more experienced with different personalities. So
there are two sides of the story, you want the
student to be successful, and you want the faculty
not to only, like, be drained by one student. So the
faculty who picked up the student had a much
larger team, and they could incorporate the
student with other students

Dylan’s narrative outlines the cognitive empathy path-
way from noticing to action. We indicate in Table I specific

TABLE I. The cognitive empathetic pathways filled in through Dylan’s experience supporting a student with ADHD who was
struggling during the pandemic. The left column represents the themes (factors) identified while the right column outlines and expands
upon the codes (details) identified for this narrative.

Theme Description in the example

Attention/noticing/ background information • Difficulty with research

• Living alone on campus

• Neurodivergent student with ADHD and depression

• COVID-19 consequences

• Students struggling with everyday tasks

Reflective witnessing • Considers how background information connects to situation

• Tries to put self in place of student

Emotions • Articulates feelings of stress, worry, fear, and relief

Empathetic concern • Concern for students well-being

Motivation/values • Values student well-being

• Motivated by sense of responsibility

Situational information • Relatively new faculty member

• Small research group

• Experimental lab

Empathetic action • Arranges with Department Chair for student to go home, get stipend money

• Continues to check in with student

• Seeks input on how to communicate with neurodiverse students
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experiences articulated by Dylan that pertain to the path-
way, mediators, and moderators. Table I represents the
themes (factors) in the left column, with details of each of
these factors identified by the narrative in the right column.
These bulletin points stem from codes but build on them to
be more specific to this narrative.
Figure 1 integrates the mediators and moderators into

this pathway. We note that the depicted pathway is iterative,
a complexity not fully captured in a static representation.
Dylan’s narrative can be segmented into three distinct
iterative cycles, each initiated by a specific action. The
first begins with the identification of student challenges and
progresses through cognitive empathy to culminate in the
communication with the department chair. The second
begins with Dylan recognizing through reflective witness-
ing a deficit in their knowledge and practices, assessing the
student’s financial situation, and, as a result, finding a way
to continue the student stipend, participating in workshops
on supporting neurodivergent students, and continuing to
meet monthly with the student. The last cycle involves
Dylan’s actions in the post COVID-19 semester. Dylan
communicates with the student and others and, drawing on
situational information and grounded in the student’s well-
being, concludes that the student would do better in a
larger group.

B. Affective empathy pathway

Affective empathy is an intuitive process rooted in
shared experiences. Faculty members interviewed largely
agreed that affective empathy is easier than cognitive
empathy and often characterized it as a reflexive, automatic
response triggered by personal familiarity. Although most
faculty members suggested that affective empathy comes
more naturally to them, we found it challenging to elicit
many examples of affective empathy. This difficulty may
stem from faculty members’ tendency to separate their
personal and professional identities, impacting their
responses. Additionally, our protocol did not specifically
request examples of affective empathy until the fourth
round, which might indicate that faculty are more primed to
think about cognitive empathy when asked for general
classroom examples. Another possibility is that the inter-
views were quite personal, which may have made many
participants uncomfortable sharing examples related to
affective empathy. Figure 3 graphically illustrates the
affective empathy pathway including the identified medi-
ators and moderators. Through this pathway, one develops
affective empathy, can recognize others’ emotions, and
often mirrors them as well. Once this understanding is
developed, one can engage or disengage toward potential
actions. Having a shared or adjacent experience is crucial in
developing an emotional understanding of the other person
and faculty members’ own emotions regarding said expe-
rience can hinder or strengthen the path toward affective
empathy.

One example of a story with affective empathy is that of
PM as he notices a student struggling to understand the
physics concepts and thinks back to his experience as a
physics student. PM states,

So this goes back to that role as someone who’s
been through the whole educational process
where I can talk to somebody who’s having
trouble in the classroom and acknowledge for
them that maybe they just had a really bad exam.
And I’m not gonna tell them not to feel bad about
it, because it feels bad. I know, it feels bad,
because I had bad exams. When I was in grad
school, and I would call my mom sobbing about
how I should just drop out or something like that.
And I didn’t drop out. I’m here with a physics
Ph.D. now. So I know it feels really, really bad
right now. But it’s not going to feel really, really
bad, forever. You will not just survive this, you
can recover from this as a student. And I’m saying
that as someone who was a student who had the
similar stresses. So there I’m talking from a voice
of experience, trying to commiserate based on
having been in a similar situation before and
being older, and for the wiser now.

Similar to cognitive empathy, background information is
typically gathered through active processes such as com-
munication with the person experiencing the situation or
sometimes by consulting external sources like experts or
individuals with similar experiences. The background
information can then help activate the reflexive affective
empathy. We notice PM using this information to compare
to his own experiences, which allows him to connect
emotionally with the student. Similar to this example,
stories of physics faculty experiencing affective empathy
relied on some form of familiarity with the experience or a
personal connection to the person. Thus, experience acts as
a mediator between the information obtained by attention/
noticing and affective empathy. PM knows that the student
did poorly on an exam and connects this back to when he
was a student facing similar circumstances. Importantly,
PM recalls his emotional reaction and emphasizes his
emotional understanding of where the student is coming
from. PM’s decision to not just tell the student to “not feel
bad” stems from his perception that this is not consistent
with the emotional reaction in the moment, showcasing his
ability to identify and perceive the student’s emotions.
While physics faculty’s own emotions can influence the

relationship, it does not seem to be necessary in developing
affective empathy, and so we consider it a moderator rather
than a mediator. These emotions may not necessarily mirror
those of the other person and can even block the pathway to
empathy, as in a case, where both faculty and student go
through the same experience but have different emotional
responses. For example, Bella talks about noticing a gender
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barrier in her experimental physics lab, where a female
student was struggling with being a minority. Bella
explains

There was one gender barrier. I had one female
student [in my lab] and that was very hard for the
student. I did not feel like it should be a problem,
but it turned out to be complicated for the
students. And my gender [as a female] didn’t
really help, because the students [and I] have
pretty different personalities

Bella, who identifies as the same gender as the student
[female], did not experience a similar emotional response

when she was the only female in a previous research group,

as a graduate student. As a result, she initially believed that

being the only female in the current group would not be a

problem. However, Bella acknowledges that her own lived

experiences and emotions may differ from the students due

to their different personalities. Through this example,

emotions act as a moderator with the potential to affect

the strength of the connection between background infor-

mation, experience, and affective empathy instead of acting

as a hidden variable along that path. In this case, the

difference in emotions experienced by Bella compared to

her student, weakened the path toward affective empathy,

making it harder for her to emotionally understand the

student, despite the similarity in experience.
As with noticing, shared experiences can make it easier

to connect and understand other’s emotions, which is also

shown in the example of Kali. Similar to PM, Kali leans on

a shared experience through remembering their time as a

student, to develop an affective understanding of a student.

Kali states,

Yeah, I had a student, [Mario], who was a grad
student here. And then he went to [English
University]. And he’s doing his master’s in
England, where he’s doing really well for himself.
So he was complaining that his roommates were
making too much noise. I related to every one of it
because I was that same person, that sensitive,
highly high-strung, sensitive person who could
not stand footsteps above my head and could not
stand cigarette smoke, I was that very person. So I
relate to everything he was saying. So I guess it
requires you to have been through some of those
experiences.

Kali’s perception of Mario as having a similar person-
ality, coupled with his recollection of a similar experience
during his own graduate school days, demonstrates how his
affective empathy for Mario is rooted in their shared
experiences. On the other hand, PM did not talk about
his own emotions when interacting with the students and so
emotions are not mediating the pathway despite him

experiencing affective empathy. This indicates that emo-
tions can amplify the affective empathy connection but do
not constitute a necessary intermediary step.
PM continues the story by explaining his actions when

he notices a student is struggling.

[I say to the student,] ‘So here is what we can do
as far as granting extensions about things.’ So
thinking about the tools that I’ve got, expressing
sympathy to people, hearing them out, directing
them towards whatever resources might be able to
remedy or offer a partial remedy. Like, here’s
what we can do as far as extensions go, here are
resources you can go to on campus to talk about
stuff.

PM shows that he is prepared with an outline of actions

he can take and acknowledges the communicative nature of

empathy and the value of listening to the student. These

types of actions are mediated through his and the student’s

situational information. Later, PM talks about having

empathy for other faculty members which shows how

the situational information impacts his empathy and empa-

thetic actions.

For amongst faculty members, like I’m on the
younger side of the faculty. So insofar as I don’t
want to say talking down to students, because that
sounds condescending, right, like, that’s not the
right word for it. But that is that idea of me being
able to come down from my position as someone
who was there before, and so has broader per-
spective for it… versus that’s never going to be
the dynamic amongst me and peers, because we
are peers, as opposed to somebody who’s coming
from a more experienced context…So I can say
when they’re [colleagues] going through some-
thing rough or like when somebody was a jerk to
them in a meeting or whatever, I can tell them,
‘That wasn’t okay, if you want me to talk to
department about it I can back you up on this.’
But I’m not speaking from experience, as I would
be when I’m speaking to students

PM draws on power dynamics between speaking with

peers or students as part of the situational information that

mediates his actions. PM is empathetically concerned for

the other in both these situations but moves toward actions

differently. We also see that PM’s recognition of the power

differential between him and students motivates him to give

advice and help as he feels a sense of responsibility as

someone who has succeeded through that path. PM’s

affective empathy relied on him thinking back to his past

experience and drawing on those emotions. Thus, we see

the same pathway from empathy to empathetic actions as

shown in Dylan’s example. PM values helping students
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build resilience and connecting them with useful resources
or supports. This is especially crucial in situations like
faculty-student interactions, where roles and responsibil-
ities can differ.
Table II provides an illustration of how PM’s experiences

align with the affective empathy framework. PM uses his
similar experience to emotionally understand what the
student is feeling. The actions he decides to take depend
on communicating with the student and finding what will
be most helpful to them. PM values open communication
and wants students to be able to approach him when they
need help. He sees himself as someone who has passed the
trials and tribulations of studying physics so can draw on
his experience to help students navigate their own.

C. The combined pathway

Figure 4 integrates the two identified pathways for
developing empathy. Both cognitive and affective empathy
begin with paying attention to and noticing students,
followed by gathering background information. This proc-
ess is complex, influenced by various factors including
what faculty choose to focus on and their own identities, as
familiarity often makes certain aspects more noticeable. For
simplicity, we group these influences into a single factor in
this paper, while acknowledging their inherent complexity.
Experience and emotions play roles in developing both

cognitive and affective empathy. Experience is crucial for
affective empathy but not for cognitive empathy, which is
why it is represented as a moderator in the cognitive
pathway. Both cognitive and affective processes can evoke
emotions in physics faculty, which may or may not align
with the students’ feelings. Therefore, developing cognitive
empathy does not preclude experiencing emotions, as
learning new information often elicits feelings, though
these may not always mirror the students’ emotions.
Once cognitive or affective understanding is achieved,

our data showed no significant differences in how faculty
decided on the actions they would take. In all the examples
of affective empathy, experiences served as a mediator.
Most instances of cognitive empathy align with the outlined
empathetic pathway; however, reflective witnessing is more
challenging to identify. This is largely because the inter-
views were emergent in nature, meaning interviewers did
not specifically prompt participants to discuss it.

V. DISCUSSION

A. Mediators, moderators, and the empathetic

framework

By integrating both pathways, we have constructed a
comprehensive empathetic framework that expands upon
previous theories. This model incorporates mediators and
moderators to elucidate the intricate process depicted in
Fig. 4. The reflective pathway is developed when employ-
ing cognitive empathy, while the path toward affective
empathy is more reflective. Both cognitive and affective
empathy are shown to take the same pathway toward
empathetic actions. The actions physics faculty take are
highly dependent on the individual which we see through
moderators like one’s personal motivation and values as
well as the situational information. We chose to use dotted
lines to indicate the prior framework elements as illustrated
in Ref. [24]. Yu and Chou [30] hypothesized a direct link
between cognitive and affective empathy, however, our data
does not include an example from physics faculty that have
moved between the two constructs. It is possible that
faculty must put some effort into learning to notice things
about themselves or the student to prompt them to follow
the other pathway. For this reason, we chose to use dotted
lines between the two empathetic constructs as well.
Instead of using “prosocial behavior” as defined by [30]
and “prosocial concern” as described by [25], we opted for
the term “empathetic action” to emphasize actions taken (or

TABLE II. Table of affective empathetic pathway filled in through PM’s experience trying to support a student who did bad on an
exam through reflecting on his own similar experience.

Theme Description in the example

Attention/noticing/background Information • Grade on test

• Student values grades

Experience • Recalls difficulties they faced during graduate school courses

Empathetic concern • Concerned about student dropping out

Motivation/values • Values open communication in classroom setting

• Motivated by being a source of support for students

Situational information • Factors positionality in relation to the situation

Empathetic action • Provides space and time for students to voice their emotions and concerns

• Actively listens

• Utilizes expertise to customize a plan of action specific to student
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not taken) based on one’s empathetic understanding of
others. The term ”prosocial” was limiting because it
suggested that actions are always intended to benefit others,
which is not always the case. Empathetic actions are also
influenced by personal implications and are constrained by
the faculty members’ capacity and their perceptions of their
responsibilities.
Affective empathy, characterized by shared emotions,

acts as a quick and direct pathway. Cognitive empathy, on

the other hand, requires a more deliberate effort. We can see

from diagram 4 that for both, background information is an

important part of the factor attention and noticing which is

necessary before the empathetic cycle even begins.

Reflective witnessing, a critical process involving active

listening, challenging assumptions, and self-awareness, is

identified as a mediator in the cognitive empathy pathway.

It requires intellectual understanding of another’s experi-

ences which may be facilitated by shared experiences.

Experiences and emotions moderate the cognitive empathy

pathway, facilitating reflective witnessing and intellectual

understanding but not being essential for these processes,

as demonstrated by Dylan’s understanding of the difficul-

ties faced by their autistic student without having a similar

experience or facing similar emotions. In contrast, expe-

rience acts as a mediator in the affective empathy pathway

as it is foundational for developing emotional understand-

ing. Affective empathy is a reflexive process, and physics

faculty lean on their similar experiences to develop a quick

emotional understanding of others. PM and Kali both think

back to their past experiences when navigating their

students’ struggles, be it something more generic like

doing poorly on a test or more specific like being bothered

by dorm-mates. Once faculty reach an understanding of the

others’ situations, whether cognitive or affective, then they

have the opportunity to decide on what actions to take.
Empathetic concern, situational information, and moti-

vations and values are identified as mediators and moder-
ators in the pathway toward empathetic action. Empathetic
concern acts as an internal compass, guiding one toward
ideal responses and actions. Physics faculty need to be
internally motivated to move beyond understanding anoth-
er’s situation and take concrete steps to help. Empathetic
concern thus encompasses what the faculty member thinks
of as the ideal action. However, actions are also influenced
by external factors like positionality (e.g., career level) and
external rules, which we termed as situational information.
Thus, the situational information moderates the actions
taken. Despite the constraints imposed by various factors,
faculty members retain the autonomy to navigate these
challenges and select meaningful actions within their
purview. This is evident in PM’s discussion of his inter-
actions with students and colleagues, where he reflects on
the power dynamics inherent in these different contexts. In
simpler terms, empathetic concern is the “what”—the
thoughts about possible actions to help. Empathetic actions

are the physical manifestation of that concern—the “how”
we translate those thoughts into tangible support. Empathetic
actions lie on a spectrum and can range from doing nothing,
communicating with that individual or others relative to
them, obtaining resources, lending a listening ear, or more
engaged steps to create change. There is no right or wrong
type of empathetic action, and the steps taken depend on the
context and the individuals involved.

B. Addressing bias in empathy

Empathy is a contingent construct when connecting with
others and can have both positive and negative impacts.
Critics [36] have expressed concerns about an empathy bias
in which faculty connect more easily with those like
themselves. This can lead to unequal treatment, as indi-
viduals are more likely to help those they perceive as
similar to themselves (the “in-group”) [37]. This bias is
particularly dangerous in physics given the mostly homo-
geneous nature of the field and has been confirmed (e.g., by
Ref. [23]). The empathetic pathway suggests possible
actions to address this, in particular taking an active and
reflexive approach to empathy as defined within reflective
witnessing. Promoting and utilizing cognitive empathy,
while recognizing that affective empathy may not be pos-
sible, can help faculty develop the critical understanding of
students and colleagues and decide on meaningful actions.
Because cognitive empathy is not automatic, it calls for
intentional effort and time on the part of faculty and depart-
ments to explicitly mitigate the empathy bias. For example,
we see Dylan developing a plan for empathetic action
through intentional reflection and active knowledge-seeking.
Their deliberate choices to participate in a workshop,
maintain regular meetings, and consider long-term solutions
were grounded in cognitive empathy and significantly
impacted the student. This demonstrates that while affective
empathy may be more instinctive, cognitive empathy can be
equally effective for physics faculty. Our notion of reflective
witnessing compels individuals to consider others’ perspec-
tives, differentiate themselves while acknowledging the
other’s validity, and actively listen and learn.

C. Empathy as a coconstructed construct

Empathy is a reciprocal process that relies on trust
building and vulnerability even in educational settings. It
requires active participation from both faculty and students
at various levels: individual interactions, research labs,
classrooms, and even departmental collaborations.
Traditional models often view empathy as an individual
skill, neglecting the importance of communication in
fostering this connection. However, we find many remind-
ers that empathy is a dynamic process, evolving and
adapting to the social context of the interaction. Similar
to learning theories, we acknowledge the different ways
people experience and express empathy. This “cocreation”
of empathy moves beyond a simple “learn and give”

A CONCEPTUAL FRAMEWORK FOR … PHYS. REV. PHYS. EDUC. RES. 20, 020148 (2024)

020148-11



dynamic. In the faculty-student relationship, this cocreation
is even more crucial due to the inherent power dynamic.
The model presented in this paper focuses on the perspec-
tive of an individual faculty member, and as a result, it does
not capture the reciprocal aspect of empathy. Future
research will aim to explore the cocreation of empathy
in greater depth, emphasizing the role of communication in
this process. Communication intersects with all compo-
nents of the current model. For instance, acquiring back-
ground information frequently involves conversing with
others, and listening to a student’s experiences can prompt
memories of similar situations. Communication can also be
considered a form of empathetic action, as demonstrated by
Dylan seeking advice from more experienced colleagues or
maintaining ongoing dialogues with students. Similarly,
P.M. listens to a student’s emotional response to poor exam
performance and chooses responses that reflect his under-
standing of their feelings. The process of reflective wit-
nessing also is grounded in listening to learn from the
person but can also incorporate learning through other
methods like reading or watching videos on a topic and
involves an internal reflection about self and the general
sociopolitical context. By framing empathy as a collabo-
rative construct, we can potentially reduce compassion
fatigue for faculty and open new communication channels.
This fosters deeper understanding and leads to more
effective actions that benefit both educators and students.

D. Implications

This study utilized faculty interviews to develop a theo-
retical model for empathy development and implementation
among physics faculty. Our findings have significant impli-
cations for classroom environments, research labs, and
departmental settings. We propose that interventions aimed
at enhancing faculty empathy should focus on the cognitive
empathy pathway, which is more prevalent among faculty
due to the traditional separation of professional and personal
identities in academia.While this divide can have drawbacks,
relying on cognitive empathy might be the most powerful in
higher education as seen with empathetic bias. This work
highlights the importance of making faculty and researchers
aware of these dual processes toward empathy and thus
allows them to think critically about others personal and
academic struggles. Policies and interventions can leverage
thismodel to explore its applicability across various contexts,
extending beyond physics. Additionally, it can help illumi-
nate the role of relationships in faculty and student retention
within physics and clarify what meaningful connections
entail. This research provides insights for those seeking to
understand faculty behaviors, particularly in efforts to foster
systemic changes toward more equitable classrooms,
research labs, and departments.

VI. CONCLUSIONS AND FUTURE WORK

We have presented a framework for an empathetic
pathway in physics faculty, grounded in interviews and
building upon existing research. Focusing on physics
faculty, we identified two primary pathways utilized in
developing empathy and determining appropriate actions.
The framework expands previous models by incorporating
mediating factors within both cognitive and affective routes
of empathy. The framework encourages educators to move
beyond simply acknowledging differences and, instead,
attend to the different ways in which we understand one
another.
The study’s limitations point to the need for additional

work to facilitate the applicability of results. Our research
questions explicitly focused on faculty conceptions and
actions in order to develop a theoretical framework.
Participants represented a broad diversity of faculty work-
loads, including heavier teaching, research, or administra-
tive responsibilities and are thus representative of the
general faculty population. To extend this into classroom
practice or faculty professional development, however,
additional work should explore how empathy develops
within a group environment (e.g., classroom settings or
faculty interactions with student groups). A second direc-
tion for research could explore how students perceive and
respond to these interactions and experiences in order to
identify actions more likely to bring about a desired result.
Student populations and classroom contexts vary signifi-
cantly by institution type, and these differences should also
be explored in the context of empathetic communications.
Nevertheless, empathy is a common theme in efforts to

increase participation and foster an inclusive environment,
and this work provides a unifying framework for how we
can make progress toward this goal. Culturally relevant
pedagogy, accessibility, and universal design all rest on a
meaningful understanding of how to best support individ-
ual students. This understanding, we argue, begins with
empathy. Explicitly paying attention to how one empa-
thizes can lead to a classroom culture that celebrates
diversity and leverages the unique perspectives of all.
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