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Abstract—This research full paper presents a study demon-
strating the importance of empathy-building content in com-
puting education to foster appreciation for accessible software.
Past research identifies a lack of empathy among developers con-
tributing to software inclusion issues. We propose that enhancing
empathy can lead to more accessible and equitable software
development. Despite empathy studies in other fields, integrating
empathy into computing education lacks sufficient pedagogical
insights and accessible resources. To address these gaps, we
conducted an in-person study with 121 participants, using a
randomized experimental design with two empathy-building
intervention groups. We compared their responses to pre-/post-
survey questions using statistical tests, examining experiential
and expression-based interventions’ impact on inclusiveness in-
terest and awareness of non-inclusive software. Our research
questions focused on whether these interventions increase the
interest, awareness, and empathy of participants and if they are
equally effective across demographics and intervention formats.

Our findings demonstrate that empathy-building interventions
effectively raise awareness and empathy among participants.
Expression-based interventions significantly increase empathy
and awareness across age and gender groups, with no significant
differences in impact between experiential and expression-based
methods. Furthermore, we provide an easily adoptable web-based
educational lab to integrate empathy and inclusive development
topics into diverse curricula formats, accessible via our project
website: https://all.rit.edu

Index Terms—Experiential Learning, Empathy-building, In-
clusive Software

I. INTRODUCTION

Empathy can result in the development of software that is
more accessible, inclusive, and equitable [4, 21, 22, 23]. Al-
though experiential empathy-building interventions have been
studied in several non-computing fields, such as medicine [15],
and to create tolerance in social situations [6], there is a
lack of a comprehensive examination of these interventions
in computing education [22, 23].

The benefits of experiential interventions to build em-
pathy in computing education have been previously estab-
lished [22, 23]. Our work contributes additional insights into
best practices and the potential benefits of empathy-building
interventions, which was achieved through a large in-person
activity with 121 real-world participants. Two separate study

groups were used, documenting a diverse range of demo-
graphics to support research questions. Both evaluations used
a systematically designed pre-/post-survey summation assess-
ment. This was achieved using empathy-building interventions
experiential and expression-based.

The key takeaways from our study can be summarized
as follows: I) Both experiential-based and expression-based
interventions exhibit non-significant effects on increasing par-
ticipant interest. II) However, these interventions have been
shown to be highly effective in raising awareness and fostering
empathy among participants. IIT) Specifically, the expression-
based intervention demonstrates a significant difference in
increasing empathy among various age groups, while also
showing a notable increase in awareness among different
gender groups. IV) No statistically significant differences were
observed between the two empathy building interventions in
terms of their impact on increasing interest, awareness, or
empathy.

II. RELATED WORK

Empathy-building interventions have been investigated in
several non-computing fields, such as medicine [15], and to
create tolerance in social situations [6]. These studies have
revealed the advantages of empathy-building interventions,
such as improving the understanding of a patient’s perspective
or improving communication practices with patients. These
prior initiatives differ from our research because they do not
specifically address the educational computing domain.

Several recent studies have focused on the importance of
empathy in educational activities and explored effective im-
plementation practices. Motahar et al. [17] conducted research
to understand the reasons behind the shortcomings of existing
methods in fostering “‘design empathy”. They emphasized the
need for the HCI education sector to address the unresolved
challenge of teaching empathetic design to students. Oleson
et al. [18] introduced the Critique, Imagine, Design, Expand,
Repeat (CIDER) assumption elicitation technique, which aims
to teach inclusive design abilities. This method helps de-
signers recognize and address biases by critically examining



assumptions about users. The researchers conducted an 11-
week mixed method case study involving 40 undergraduates
enrolled in an interaction design course. They supplemented
this study with subsequent interviews. The results indicated
that activities based on the CIDER technique had the potential
to facilitate the identification of various design biases over
time and encouraged students to reflect on unconscious biases
related to users.

Recent studies have examined empathy in educational ac-
tivities and have explored effective implementation strategies.
Motahar et al. [17] conducted research to understand the short-
comings of existing methods in fostering “design empathy”.
They highlighted the need for the HCI education sector to
address the ongoing challenge of teaching empathy design
to students. Oleson et al. [18] introduced the Critique, Imag-
ine, Design, Expand, Repeat (CIDER) assumption elicitation
technique, which aims to aid in the development of inclusive
design abilities. This method helps designers recognize and
address biases by examining assumptions about users. The
researchers conducted an 11-week mixed method case study
involving 40 undergraduates enrolled in an interaction design
course, supplemented with subsequent interviews.

In previous research [3], empathy building activities have
been analyzed to understand people with disabilities. However,
this work reveals that unfortunately, these acts of empathy can
sometimes lead to a disconnect between people with disabil-
ities and the intended support from designers. Crabb et al.
[7] conducted a study with 197 participants that highlighted
the existence of knowledge gaps among developers in creat-
ing accessible software, despite efforts to promote accessible
design. In contrast, our developed educational material serves
to address and close this knowledge gap among developers,
empowering them to effectively create inclusive software.

Empathy building activities have been analyzed to gain
insight into the experiences of people with disabilities [3].
This study underscores that while expressions of empathy are
often employed in the design process, they can inadvertently
contribute to a divergence between individuals with disabilities
and the expected assistance from designers. A comprehensive
investigation conducted by Crabb et al. [7] involving 197 par-
ticipants sheds light on the persistent knowledge gaps among
developers in the field of creating accessible software, despite
efforts to advocate for accessible design. Unlike previous
research, our educational materials are strategically designed
to rectify and bridge these knowledge gaps among developers.
The overarching goal is to empower developers to design and
build inclusive software solutions in a proficient way.

III. BACKGROUND
A. Educational Demand

Recent legislation has called for software that is more
inclusive and unbiased. There is also a stated educational
demand for easily adoptable interventions that will support
the creation of more equitable software, such as software that
is created with greater empathy [2]. Increased empathy is
expected to result in the creation of software that is more

inclusive, equitable, and impartial [16], while also having a
positive impact on developers’ careers [11]. Empathic skills
are increasingly being seen as a necessity due to the in-
creasingly globalized nature of society [16]. The demand for
software with these attributes will continue to grow as more
interactions and tasks are performed online [19]. Preliminary
observations [21, 22] have demonstrated that the proposed
work has the capability to directly contribute to accomplishing
these goals.

B. Experience and Expression-Based Interventions

There are two primary forms of empathy interven-
tions, Experience-based and Expression-based interventions.
Experience-based interventions often allow the perceiver to
encounter a scenario through the target’s perspective using
either a hands-on or theoretical activity. This form of inter-
vention has traditionally been used to build empathy through a
deeper understanding of the target’s thoughts and feelings [25].
Expression-based interventions teach participants to recognize
the internal states of the participant and respond appropriately.

This study uses two main types of empathy interven-
tions: Experience-based and Expression-based interventions.
Experience-based interventions typically involve the perceivers
immersing themselves in a scenario from the target’s per-
spective, either through hands-on experiences or theoretical
activities. This approach, rooted in the building of empathy,
aims to deepen the perception of the target’s thoughts and
emotions, thus building empathy [25]. In contrast, expression-
based interventions focus on teaching participants to recognize
the internal states of the participant and respond appropriately.

C. Experiential Education

Experiential learning is commonly used on many educa-
tional topics [26] and has been routinely demonstrated to have
its benefits [12]. Experiential learning provides a complete
learning experience for the student, in which they both un-
derstand the concept behind an idea and interactively learn
about it [5]. Compared to alternative teaching approaches, such
as lectures, experiential learning has been shown to be more
engaging for students [14], and supports student retention of
information [10].

D. Empathy-Building Interventions

Research shows that people do not often empathize with
a particular target group due to a general unwillingness
to empathize [27]. Fortunately, research also suggests that
empathy can be developed, frequently through experiential
activities [22, 23, 25]. An identified challenge in driving
people to empathize is “avoidance motives” that drive people
away from empathizing [13]. An example of avoidance motive
is when people think that addressing empathy-created concerns
will be too costly [20] or painful [8]. Therefore, when striving
to create empathy, it is imperative to demonstrate how empathy
will not hinder, but rather align with the project goals [20]. In
general, there are at least three related but distinct subprocesses
that comprise empathy [25]. “Mentalization” is the ability



to draw inferences about a target’s feelings and thoughts.
“Experience sharing” is when a person vicariously experiences
another person’s emotional state [9]. “Empathic concern”
focuses on a perceiver’s desire to alleviate the target’s dis-
tress [1]. These relate to several forms of empathy, including
cognitive, emotional, affective, and somatic [24]. Our work
will primarily focus on cognitive empathy, as it is the form
that is most amiable in an environment oriented to experiential
computing.

IV. CREATED PUBLICLY ACCESSIBLE EDUCATIONAL
ACTIVITY

BACK.

Vision Deficiency

(a) Experiential Activity Pre-Colorblindness Filter, where colors are
easily discernible to users, emulating the experience of non
colorblind users.

BAEK Vision Deficiency Simulation: On

(b) Experiential Activity Post-Colorblindness Filter where color
variations and text are difficult to discern due to “colorblindness’
emulator, emulating the experience of colorblind users.

Fig. 1: Example Intervention Screenshots where Figure 1b
contains indiscernible color shapes and texts due to simulated
accessibility related issues compared to the more distinguish-
able accessible text shown in Figure la.

The created empathy-building educational activities serve a
dual purpose: to address the investigated research objectives
outlined in Section VI and to provide a valuable educational

resource for the development of empathy for computing in-
structors. On the activity start page, participants are given the
option to participate in one of two different versions of the
exercise: I) an experience-based activity or 1) an expression-
based version. Both variations of the activity incorporate
an abbreviated and modified version of a previously created
intervention that has demonstrated its educational effective-
ness [22, 23]. These formats and intervention labs are freely
available for educational adoption. They form the basis for our
research evaluation, as outlined in Section VI. All materials
are publicly available on the project website and require only a
browser for adoption. This facilitates the implementation of the
material for brief educational empathy-building interventions
by institutions and individual learners.

A. Experience-Based Intervention Activity

Participants have the opportunity to directly experience the
challenges faced by colorblind individuals when navigating
inaccessible apps. For a demonstration activity, participants
participate in a game involving three different colored circles.
Their objective is to click the circle when it becomes red
and not to click the circle when it is either of the other two
colors. Although this task is straightforward for those who can
distinguish colors, it becomes nearly impossible for colorblind
individuals who cannot distinguish colors.

In the subsequent round of the game, participants have
another opportunity to play. However, in this round, the user
interface emulates the experience of color blindness. The
previously distinct colors of the circle transform into shades
of gray that are nearly impossible to differentiate, emulating
the challenges faced by colorblind individuals and introducing
a substantial barrier to achieving a high score. This exercise
serves as a powerful illustration of the importance of designing
web interfaces with accessibility in mind, ensuring inclusivity
for colorblind individuals.

B. Expression-Based Intervention Activity

The initial phase of the expression-based empathy-building
activity mirrors the experiential activity, where participants
have the same objective of playing the game that involves
clicking on colored circles to achieve a high score. However,
a new element is introduced to enhance their understanding by
having participants watch a video of a colorblind individual
attempting to play the same game. The participant witnesses
the color blind person’s frustration in playing the game. The
activity seeks to cultivate an empathetic understanding of
the experiences of colorblind individuals. Participants gain
insight into the challenges faced by colorblind users when
engaging with digital interfaces lacking proper accessibility
features. This exercise encourages participants to consider the
importance of creating inclusive interfaces that meet the needs
of all users.

Figure 2 shows the video of a frustrated color user who uses
the inaccessible application. By incorporating this expressive
empathy building component, the activity aims to foster a more
empathetic appreciation for the experiences of individuals with



Expression Empathy Building: Exercise

5 discomfort detected.

What the user sees

DISCOMFORT DETECTED

Fig. 2: Expressive intervention activity where the user is
tasked with recognizing discomfort in a user experiencing the
colorblindness activity.

color blindness. Participants gain valuable insights into the
frustrations and difficulties faced by users with this condition
when interacting with digital interfaces that lack appropriate
accessibility features. This exercise encourages participants to
reflect on the importance of designing inclusive interfaces that
cater to the diverse needs of all users.

V. STUDY DESIGN

Our research included data collected from 121 real-world
participants during a local community event. IRB approval
was secured before we began our study.

Our human study was conducted at RIT, a single-day event
in which thousands of people from the local community visit
the RIT campus and view a variety of scientific and educa-
tional venues, including robotics, software projects, and engi-
neering activities. Visitors to the institute-wide event ranged
in age from 0-51 years and were generally representative of
the general population of the non-technology-oriented local
population. Participants were randomly assigned one of the
two interventions in order to evenly distribute the participants
between the two interventions. With the help of several student
workers, tables were set with laptops running the application
variations described in Section IV. The participants were
recruited by asking the visitors who passed by the tables
if they would like to play a game that we had developed.
Users were only provided vague details regarding the study
(which very few of the participants likely reviewed or recalled
information about our exhibit, since we were just one of the
100’s of exhibitors at the event). In addition to basic technical
and process-related questions, no guidance was provided to
the participants. Since our IRB only covered users of at least
18 years of age, we did not retain the results of anyone
younger than this age who participated in our study. We

also excluded participants who did not complete the pre-post
survey (Section V-A). This resulted in a total of 121 people
participating in our study. As our IRB approval only covered
users aged 18 and above, we did not retain the results of
participants below this age who participated in our study.
Furthermore, participants who did not complete the pre-post
survey entirely were excluded (Section V-A). This resulted in
a total of 121 individuals participating in our study.

A. Data Collected

i

Fig. 3: Data collection process for in-person user study

Participants were asked to fill out pre-/post-surveys, once
before engaging with the application, and then again after
using the application. Access to the application was contingent
on completing the initial pre-survey, and participants were
only allowed to proceed to the post-survey after completing
the application. The initial section of the survey collected
demographic information, including age and self-identified
gender. This survey component measured the participant’s
sentiment regarding empathy intervention. Given the brevity of
the large-scale in-person study, we maintained a small number
of pre-/post- survey questions. The pre-/post-survey and high-
level results are shown below:

Pre-Survey

1) What Is Your Age?
a) 0-17 years (n/a: excluded due to IRB)
b) 18-29 years (60.33%)
c) 30-50 years (18.19%)
d) 51+ years (21.48%)
2) What Is Your Gender?
a) Male (54.54%)
b) Female (41.33%)
¢) Other (4.13%)
3) What demographic do you most closely identify with?
a) White (61.98%)
b) Asian or PI. (22.31%)
¢) Other (15.71%)

Pre-/Post-Survey

In both the pre- and post-survey phases, we solicit responses on a Likert
scale to the subsequent questions from the participants.

1) How interested are you in the topic of software inclusiveness?

2) I can identify with the challenges posed by inaccessible software.

3) I get upset when I see inequitable software.

4) T have empathy for people that are challenged by issues of inclusion.

5) I find that it is difficult to understand the impacts of non-inclusive
software.

1) Overview of Collected Data

Figure 4 and Figure 5 show an overview of group-wise
comparison of collected data. In addition to the collected data
that has been reported in Section V-A, we will next provide
an additional breakdown of the collected data. Table I and
Table II provide an overview of our collected data.



Summary of Responds for Pre-survey Questions

Qs S. Disagree’? Disagree!  Neutral’ Agree!  S. Agree’?
Q1 1 (0.8%) 1 (0.8%) 26 21%) 52 (43%) 41 (34%)
Q2 9(74%) 20 (17%) 36 30%) 44 (36%) 12 (9.9%)
Q3 2 (1.7%) 4 (3.3%) 31 (26%) 66 (55%) 18 (15%)
Q4 1 (0.8%) 0 (0%) 6 (5.0%) 52 (43%) 62 (51%)
Q5 8 (6.6%) 36 30%) 26 (21%) 36 30%) 15 (12%)

n (%)
2S. is abbr for Strongly

Summary of Responds for Post-survey Questions

Qs  S. Disagree’?  Disagree!  Neutral!  Agree’  S. Agree’?

Q1 1 (0.8%) 4 (3.3%) 13 (11%) 51 (42%) 52 (43%)

Q2 4 (3.3%) 11 (9.1%) 15 (12%) 48 (40%) 43 (36%)

Q3 1 (0.8%) 1 (0.8%) 17 (14%) 67 (55%) 35 (29%)

Q4 0 (0%) 0 (0%) 4 (3.3%) 41 (34%) 76 (63%)

Q5 23 (19%) 42 (35%) 14 (12%) 28 (23%) 14 (12%)
'n (%)

2S. is abbr for Strongly

VI. EVALUATION

We primarily leverage two non-parametric tests in our
analysis: the Wilcoxon signed rank test (which evaluates the
null hypothesis that two samples originate from identical
distributions) and the Kruskal-Wallis test (which examines the
null hypothesis that the population median is the same for all
the groups). We choose these tests because they don’t rely
on assumptions about the data distribution as parametric tests
do, thus providing more robust testing results. We follow the
convention by choosing 5% as our significant level.

RQ1. Are empathy-building interventions effective in terms

of increasing interest?

To answer this research question, we performed a detailed
analysis to verify the significance of both interventions in
changing the interests of the participants. For this, we consider
the survey question: )1 : How interested are you in the topic
of software inclusion? To analyze the statistical significance.
We choose to use non-parametric tests, such as the Wilcoxon
test, in our analysis, since these tests do not make overly strong
assumptions regarding our data. The results of the Wilcoxon
test for both groups of interventions are provided in Table III.

The p-value of the experiential intervention in Table III
shows significance in the border range ie., close to 5%.
Due to the small sample size of the experiential-based group,
we test whether adding or removing one or two participants
matters or not. We found a notable difference in the p-
value when removing only one participant. This suggests that
we need quite strong evidence to maintain the significance
of this group. Hence, we conclude that it is not significant
with a p-value of 0.042. For expression-based intervention,
it has a large p-value of 0.305, which is greater than our
chosen significant level, which means there is no increase in
participant interest. Furthermore, we demonstrate the transition
Likert score plot for experiential-based intervention in Figure 6

TABLE I: Participant Self-identified Gender and Ethnicity

Self-Identified Gender

Male Female Other Total
White 44 29 2 75
Asian or PIL. 13 12 2 27
Other 9 9 1 19
Total 66 50 5 121

TABLE II: Average score for selected post-survey questions
broken down by demographics

Gender Q1 Q2 Q3 Q4 Q5 Q6
M 420 412 411 458 463 2.69

F 427 372 410 460 466 2.83
Other 420 390 410 460 490 250
Ethnicity Q1 Q2 Q3 Q4 Q5 Q6
White 422 402 409 452 461 261
Asian or PI. 423 380 419 461 465 3.03
Others 425 387 404 479 483 275
Total 423 395 410 459 466 273

TABLE III: Testing results of effectiveness in terms of increas-
ing interest for both interventions: both interventions are not
significant in increasing interest.

Group W-stats  Alternative  P-Value
Experiential-Based 92.0 two.sided 0.042
Expression-Based 162.0 two.sided 0.305

and for expression-based intervention in Figure 7. In both
plots, most of the Likert scores are concentrated in the scores
of 4 and 5 and have very few score changes from pre- to
post-survey. Therefore, there is not enough impact to provide
significance in increasing interest via both interventions.

Discussion: Additional data samples typically help detect
subtle effects in data. The fact that the experiential-based
group with smaller sample size shows significant effects, when
comparing with our chosen significant level, while the other
group doesn’t, concerns us. As observed in RQS5, we couldn’t
find any significant difference in survey response between the
two forms of interventions. This suggests that the significance
we found in the test for experiential-based group is merely
coincidence. Furthermore, as mentioned earlier, some data
samples in the experiential-based group appear to have large
leverage for the testing result, this also coincides with the
conclusion that the significant testing result is a coincidence.

In summary, the key findings of this research question are:

« Both utilized experiential and expression-based interven-
tions have no significance in increasing participant interest.

o The experiential-based group has a relatively borderline
significance, but it is too data sensitive due to its small size.

o There is not enough evidence to suggest that either of
the empathy-building inventions is effective in encouraging
interest among participants.
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Fig. 4: Group-wise comparison of collected response to pre-
survey questions
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Fig. 5: Group-wise comparison of collected response to post-
survey questions

RQ2. Are empathy-building interventions effective in terms
of increasing the awareness of non-inclusive software?
To answer this research question, we use two survey ques-
tions (2 and Q)5). The Q)5 is about identifying the challenges,
and ()5 is about the difficulty of understanding the impact due
to inaccessible software. As mentioned, these two questions
@2 and Q5 have opposite meanings to each other, and hence
we subtracted their Likert score (Q2-Q)5) for both pre- and
post-survey as the overall proxy measure for awareness of the
participants. We used the paired Wilcoxon test to check if
there is a significant difference. The test results are shown
in Table IV.

5.0
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E
201 | o | o | 1 | o
10 0 | 0 1 | o
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Pre-survey Score

Fig. 6: Experiential-based group’s transition score plot for
interest, considering pre- and post-survey Likert score for
survey question: (1.
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g
3
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Pre-survey Score

Fig. 7: Expression-based group’s transition score plot for
interest considering survey question: (1.

TABLE IV: Testing results of effectiveness in terms of in-
creasing awareness for both interventions: both interventions
increase awareness significantly.

Group W-stats  Alternative P-Value
Experiential-Based 52.5 two.sided 4.06 x 10~6
Expression-Based 182.0 two.sided  4.72 x 10~

Table 1V indicates that the tests for both interventions have
p-values that are much smaller than our chosen significant
level. We can reject the null hypothesis, and conclude there’s
no significant difference between pre- and post-survey scores.



We observed an increase of 1.078, and 1.086 in score statis-
tic (Q2-Q5) for experiential- and expression-based group,
respectively.

Discussion: Our analysis found that both empathy-building
interventions are effective in terms of raising participants’
awareness, in the sense that we receive a more positive
response regarding identifying the difficulty of non-inclusive
software after the interventions. For adopters, these results
provide preliminary evidence that both empathy-building in-
tervention formats can be effective.

In summary, the key findings of this research question are:

« Both utilized experiential-based and expression-based inter-
ventions show strong significance in increasing awareness
among the participants.

RQ3. Are empathy-building interventions effective in terms

of increasing empathy?

To address this question, we considered two survey ques-
tions Q3 and Q4. The survey question Q3 concerns getting
upset when there is inequitable software, and the ()4 involves
having empathy for people who are challenged by issues of
inclusion. Both questions measure the level of empathy among
participants, and therefore we aggregated their pre- and post-
survey Likert scores as Q3 + Q4.

TABLE V: Testing results for the effects of increasing
empathy-building for two different empathy-building interven-
tions: Both experiential and expression-based interventions are
effective for increasing participant empathy.

Group W-stats  Alternative ~ P-Value
Experiential-Based 59.0 two.sided 9.19¢—4
Expression-Based 182.0 two.sided 1.78¢—4

From Table V, we observe that the p-values of the Wilcoxon
test for both experiential and expression-based intervention are
much lower than the chosen significant level, i.e., 5%. Hence,
we can conclude that both interventions are effective in terms
of raising participants’ empathy. Furthermore, we observed
that on average there is an increase of 0.5098, and 0.4714
in score statistics for the experiential and expression-based
intervention.

Discussion: We utilize two survey questions (Q3 + @Q4) to
reduce the variation in the response. According to our analysis,
both forms of empathy-building interventions are effective
in terms of raising participants’ empathy. However, we also
notice the increases in score statistics are rather small, it is
not clear whether these differences can lead to any practical
difference in terms of education outcomes. Taking this into
account, the strength and duration of the intervention’s effects
remain unexplored.

In summary, the key findings of this research question are
as follows.

« Experiential-based and expression-based interventions sig-
nificantly both increase the empathy of the participants.

« Both interventions are useful to understand participants
upset with inaccessible software.

« Similarly, both interventions encourage participants to pro-
vide empathy towards issues of inclusion.

RQ4. Do empathy-building interventions uniformly impact
participants from all demographics (e.g. gender, eth-
nicity, etc) equally?

We performed evaluations across different demographics
(e.g., gender, age, etc.) to investigate whether empathy build-
ing interventions uniformly affected participants. Since only
awareness and empathy effects are significant based on our
previous analysis, we next tested these effects across demo-
graphics.

TABLE VI: Testing results for effects of empathy-creating
intervention across different demographics: for brevity, we
only present the significant results. We found that there might
be a significant difference among different age groups and
gender groups for empathy and awareness, respectively

Aspect Demographic  K-stats  P-Value
Empathy Age 7.33 0.026
Awareness Gender 4.239 0.04

To analyze the impact of the intervention on various demo-
graphics, we employ the Kruskal-Wallis test on the changes
in the survey score within each group in relation to individual
demographic factors. We are unable to detect any significant
difference across different demographics for participants in
the experiential group. However, we detected a significant
change in the expression-based group against age and gender
(Table VI). Specifically, we detect a difference in empathy
across different age groups, and a difference in awareness in
different gender groups. From Figure 8, we observe a slight
shift to the right in the score difference for male participants.

o

Gender
M
Other

Density

0.1

0.0

)

0 2 4
Score Difference

Fig. 8: Score difference for awareness between different gen-
ders: The density of score difference for male participants
is slight towards the right. This shows that different gender
groups may respond differently towards the interventions.

Discussion: While we observed statistically significant results
solely within the expression-based group, this does not nec-
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Fig. 9: Score difference for empathy among different ages:
The density of score difference for participants of age 30-50
is slight towards the left. This may indicate that certain age
groups are less susceptible to empathy creating interventions,
which may warrant further investigation.

essarily imply two forms of interventions will have different
effects (see RQS5). Our expression-based group has a larger
number of participants, making it likely to detect subtle
effects. Furthermore, we suggest considering our results as
an indication for future experiments, not as the definitive
answer to the research question, given the small size of the
participants and the unreliable nature of the self-evaluated
survey response. Moreover, from Figure 9, we observe that the
scores for the participants in the age group of 30-50 are more
concentrated around zero. Although under 5% the significant
levels are significant, they still have relatively large p-values.
We can also visually notice this from Figure 8 and Figure 9,
where there are relatively moderate shifts in density. This
indicates that individuals from different gender and age groups
could exhibit different responses to interventions in awareness
and empathy. More experiments are required before a more
definitive conclusion can be drawn.
In summary, the key findings of this research question are:
o For the expression-based group, we found that there is a
significant in the empathy effect among different age groups.
« For the expression-based group, we found that there is a
significant difference in terms of raising awareness among
different gender groups.
« We found no significant differences between different de-
mographics for the experiential-based group.

RQ5. What form of empathy-building interventions (e.g.
expression-based and/or experiential-based) is more
effective?

To investigate whether there is a difference between expe-

riential and expression-based empathy-creating interventions,

we perform Wilcoxon tests. We tested against three different
aspects that we studied in this paper, namely raising partici-
pants’ interests, empathy, and awareness. The test results can
be found in Table VII. Since the p-values for all tests are
larger than our chosen significant level, we cannot reject the
null hypothesis that there is no significant difference between
two forms of empathy-building interventions.

TABLE VII: Results for different aspects between experiential-
and expression-based groups. Given the large p-values, we
cannot reject the null hypothesis that this no difference be-
tween two forms of empathy-creating interventions; i.e., we
found no evidence that there is a difference between two forms
of empathy interventions.

Aspect W-stats  Alternative  P-Value
interest 2,057 two sided 0.112
awareness 1,579.5 two sided 0.253
empathy 1,747 two sided 0.833

Discussion: According to our analysis on the survey re-
sponses, we are unable to detect any significant difference
between the two types of empathy-building interventions.
Nonetheless, it would be imprudent to ignore the difference
between these two interventions. Further experiments should
focus on a more thorough comparison between these two
forms of inventions.

In summary, the key findings of this research question are:
« We found no difference in the effectiveness between

experiential-based and expression-based interventions.

VII. CONCLUSION

This research contributes to the existing body of knowledge
on the impact of empathy in the context of experiential
and expression-based computing education. The primary find-
ings include the following. I) Both experiential-based and
expression-based interventions, although employed, do not
demonstrate statistical significance in increasing interest; II)
However, these interventions prove highly effective in in-
creasing awareness and instilling empathy among participants;
IIT) The expression-based intervention exhibits a significant
impact in improving empathy among diverse age groups and
increasing awareness among different gender groups; and IV)
No statistically significant disparity is observed between the
two empathy-building interventions with respect to increasing
interest, awareness, and empathy. This work additionally pro-
vides a hosted, easy-to-adopt educational resource that may be
utilized in various computing and non-computing classrooms.
Complete educational material is available: https://all.rit.edu
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