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Abstract. Remote pair programming is a collaborative method in soft-
ware development, yet a research gap exists concerning how race influ-
ences communication within these interactions. Our study is dedicated to
unveiling communication dynamics between pairs, with a specific focus
on Black developers, as their representation diminishes in the university-
to-industry pipeline, where White developers constitute the majority.
We recruited 24 US-based developers, both Black and White, forming
12 pairs. These pairs were equally distributed among same- and mixed-
race compositions, between men and women. Employing the think-aloud
method, each pair engaged in collaborative programming tasks, followed
by independent retrospective interviews. Our results revealed that while
mixed-race pairs were actively engaged in the task, they displayed the
lowest frequency of happiness facial expressions, highlighting the intri-
cate racial dynamics in communication. Our overarching goal is to gain
insights into how communication is influenced by the perceived racial
background of partners. This exploration is imperative for shaping the
development of inclusive and empathetic collaborative software tools.
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1 Introduction

Effective collaboration is crucial for software development teams to produce
high-quality products. A well-established, agile approach to collaboration is pair
programming, where two developers work together to solve programming chal-
lenges. One developer assumes the role of the driver by typing code while the
other takes on the role of the navigator by contributing ideas [83]. However,
fostering seamless collaboration in pair programming poses greater challenges
when the software team comprises individuals from diverse backgrounds [44].

Our study is dedicated to unveiling communication dynamics between pairs,
with a specific focus on Black developers, as their representation diminishes in
the university (20%) to industry (6%) pipeline [64]. In this context, we selected
Black and White developers based on a complex history of interracial interac-
tions, in the United States, which has led to differences in collaborative styles
[73]. Beginning with the era of slavery, this intricate history has been marked by
a legacy of racial injustices [60]. Today, disparities persist in wealth [1], education
[8], and the penal system [32].
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Currently, there is a gap in existing research, as no study has investigated
how the perceived race of developers influences communication elements such as
interruptions, non-verbal cues, and prompts during pair programming.

Pair programming requires collaboration among individuals from diverse
backgrounds to solve tasks. The human brain harbors implicit biases which tend
to shape stereotypes within the initial moments of meeting an individual [46].
Racial stereotypes may impact communication during collaboration. To investi-
gate how race influences communication in pair programming among both same-
and mixed-race pairs, we devised three research questions:

– RQ1: How do participants’ interruption frequencies differ between
same- and mixed-race pairs during pair programming?

– RQ2: How do the non-verbal cues of participants in same-race pairs
differ from those in mixed-race pairs during pair programming?

– RQ3: How do same- and mixed-race pairs exhibit different com-
munication prompts during pair programming?

Our study aimed to address these research questions by employing think-
aloud lab studies and retrospective interviews. We created same- and mixed-
race, gender-balanced pairs with 24 Black and White professional developers. We
observed pairs communication as they utilized the think-aloud method to solve a
programming challenge. Afterwards, we retrospectively interviewed participants
to gain insight into their feelings and experience with their partner.

2 Background

2.1 Pair Programming

Pair programming is an agile methodology used by both students and profes-
sionals [33,76]. Pair programming involves two key roles: the driver and the
navigator. The driver is responsible for writing code, managing the keyboard,
and task execution, while the navigator focuses on error checking and strategy
development [28,54,59]. Pairs can interchange roles throughout the collaborative
process [84].

Remote pair programming mirrors the advantages and characteristics of in-
person pair programming [35,39,47]. It utilizes software technologies to facili-
tate collaboration between developers across various geographical locations [81].
Given the global nature of the software development industry and the impact of
COVID-19, remote work has become increasingly common in this field [4].

Pair programming offers various benefits, including heightened productiv-
ity, code quality, engagement, and communication [11,20,34,55,79]. Additionally,
pair programming boosts developers’ self-efficacy, fostering resilience in solving
coding challenges [7,56,58].

However, pair programming may also present difficulties for partners, such as
limiting individual discovery [82], diverting pairs from their goal [51], and causing
tension [38] which negatively effects pair efficiency. Other challenges may arise
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such as the navigator struggling to make significant contributions to the task
[61] and partners deviating from their assigned roles [16].

During pair programming communication, both professional and student
pairs predominantly dedicate their time to discussing the problem [17] and im-
plementing the code, with the navigator taking an active role in contributing to
the discussion [77]. Pairs with mixed personalities exhibit enhanced communica-
tion [72], however higher conversational skill levels does not guarantee increased
pair productivity [22].

2.2 Racial Dynamics in the United States

Race is a socially constructed label with a diverse range of accepted definitions
[27]. Our study characterizes race as a multifaceted concept that includes an
individual’s personal identity, beliefs, environment, survey responses, and phys-
ical attributes [69]. Racial classifications like “Black or African American” and
“White” are labels recognized in modern US society [43].

Slavery originated the complex relationship between Black and White indi-
viduals, in the US [13]. Legal disparities persisted through discriminatory prac-
tices including segregation laws [48] and socioeconomic limitations [12]. Societal
inequalities are still prevalent today with lower college graduation rates for Black
adults (22.5%) compared to their White (36%) counterparts [2], and a lower loan
approval rate for Black borrowers (48%) compared to White borrowers (77%)
[80].

Management research pertaining to workplace collaboration amongst diverse
groups has found that a negative stereotype of individuals from different racial
backgrounds can adversely impact group communication, ultimately limiting
productivity [19]. In the workplace, Black individuals may face challenges such as
diminished trust [63], stereotype threat [78], and concerns about discrimination
[45]. These factors can contribute to heightened anxiety [14] and depression [42],
potentially lowering overall workplace performance [30].

2.3 The Tech Industry Pipeline Problem

Complex racial dynamics, in the US, contributes to disparities in education that
impact the tech industry. The under-representation of Black developers in the
tech industry manifests early in education, spanning from K-12 through college
and extending into the industry. Among fourth graders in 2019, Black students
encountered an 18–25 point deficit in mathematics scores compared to White
students [18]. At the high school level, Black students face less access to ad-
vanced STEM courses [8]. This disparity persists into higher education, in 2019,
Black individuals earned only 9% of STEM Bachelor’s degrees, despite consti-
tuting roughly 13% of the US population [18]. Within the tech industry, Black
individuals hold just 7% of all computing-related occupations [65], while simul-
taneously facing wage disparities [25]. Strategies for fostering diversity, equity,
and inclusion, at the educational and industrial levels, are essential to addressing
the pipeline problem [6,52].
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3 Methodology

3.1 Participants

We distributed a study flyer and description crafted without reference to race
or gender to recruit participants through snowball sampling and online social
media platforms including LinkedIn, Facebook, and Slack.

We employed a systematic screening questionnaire to select 24 developers.
Our study participants were professionals or PhD students in a computing-
related field, all possessing a minimum of a Bachelor’s degree. Our study in-
cluded participants who self-identified as either man or woman, Black or White,
and who were born and spent their formative years in the US. The age range
of participants spanned from 18 to over 40 years old. (21/24) held professional
experience within the computing sector. Participants self-reported proficiency in
programming languages including Java, Python, or C#.

We deliberately created 2 Black-Black, 2 White-White, and 2 Black-White
pairs for men and women. We labeled each pair (P#-X#Y#), P# for pair num-
ber, X# for gender (M-Man, W-Woman), and Y# for race (B-Black, Wh-White)
of the first or second participant.

3.2 Study Design

We used Zoom, a teleconferencing tool [5], to create a controlled study envi-
ronment. We requested participants to maintain both their video and audio
active throughout the study. We guided participants through a series of steps,
including completing the consent form, the pre self-efficacy survey, and three in-
structive video tutorials covering pair programming, test-driven development [9],
and think-aloud [53]. Additionally, participants observed a live demonstration of
Replit [24], the collaborative development environment we used in our study.
Participants were directed to apply these methodologies to both programming
tasks.

To enhance pair jelling [50], participants engaged in a 10 minute ‘Simple
Task’ focused on checking password validation. For the ‘Main Task’, participants
programmed the basic functionality of a Tic-Tac-Toe game for 40 minutes. Par-
ticipants responded to post self-efficacy and pair programming questionnaires.
Participants completed individual, semi-structured retrospective interviews held
by a racially-matching interviewer to increase comfort levels [10]. We compen-
sated participants with a $30 Amazon gift card in acknowledgment of their
completion of our 1.5-2 hour study.

3.3 Data Analysis

To address our research questions (RQs), we employed a combination of quan-
titative and qualitative analyses. For RQ1, we utilized Pyannote.audio [15] to
examine videos recorded through Zoom’s integrated functionalities. This anal-
ysis focused on detecting overlapped speech as an indicator of interruptions,
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with manual verification performed by our researchers. In addressing RQ2, the
Py-Feat [21] library was employed to evaluate participants’ facial expressions.
The detector model assessed 6 emotions on a scale of 0 to 1, every 1,000 frames,
identifying the dominant emotion for each interval. Our quantitative analysis of
RQ1 and RQ2 involved descriptive statistical analysis such as mean and standard
deviation.

For our qualitative analysis pertaining to RQ3, we utilized Zoom’s integrated
functionalities to capture participant utterances. These recordings were tran-
scribed and segmented into individual utterances, with two researchers manually
examining inaccuracies in the transcriptions. Each utterance was labeled with
the corresponding timestamp, the speaker’s label, their self-reported race and
gender, and their pair programming role. Table 3 specifies the code set we used
to code utterances. For RQ1, RQ2, and RQ3, we implemented thematic anal-
ysis to categorize and iteratively open-code developers’ retrospective interview
responses, aiming to identify relevant patterns [70]. We used the Jaccard mea-
sure to assess inter-rater reliability [41]. First, 20% of the transcripts were coded
independently by two researchers, who reached agreement on 85% of the coded
data. Then, for independent coding, the two researchers divided the remaining
transcripts.

3.4 Limitations

We acknowledge that our study is subject to various limitations. The sample
size, consisting of 8 same-race and 4 mixed-race pairs, may be considered small
for making broad assumptions or performing quantitative comparisons. However,
our study marks the initial stride into understanding race’s possible influence on
communication among professional developers during pair programming. Addi-
tionally, our focus was constrained to men and women, based on participants’
self-reported gender, limiting the diversity of gender representation. Recruitment
challenges, particularly in reaching individuals from marginalized groups such as
Black men, Black women, and White women, extended the study duration to 6
months. It is important to emphasize that race is not the only factor contribut-
ing to our results, as other factors, including skill level, unique personalities,
and awareness of diversity may have played a role. The programming task in
our study, implementing a Tic-Tac-Toe game, is simple in comparison to the
complexity of real-world programming tasks.

4 Results

4.1 RQ1: How do participants’ interruption frequencies differ
between same- and mixed-race pairs during pair programming?

An interruption is when one person begins to speak while another person’s turn is
ongoing [3]. Interruptions are associated with collaborative dominance [85], con-
versational attentiveness [57], and engagement during the task [74]. Our quanti-
tative analysis compared interruptions overtime (refer to Fig. 1) and interruption
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Fig. 1. Participants interruptions overtime (blue) same-race (BB) vs. (red) same-race
(WhWh) vs. (green) mixed-race (BWh) pairs

frequencies, using descriptive statistical analyses (refer to Table 1), across three
groups (4 - same-race (BB), 4 - same-race (WhWh), and 4 - mixed-race (BWh)
pairs).

Mixed-race (BWh) pairs interrupted one another more frequently
than same-race (BB) and (WhWh) pairs. Mixed-race (BWh) pairs encountered
the most interruptions on average, but the total frequency for each pair was
dispersed (Mean = 12.5; SD = 9.95), refer to Table 1. Mixed-race (BWh) pairs
generally interrupted each other during the beginning (0-500 seconds) and middle
(1000-1500 seconds) of the task, refer to green in Fig. 1. (4/8) participants in
mixed-race (BWh) pairs reported feeling interrupted by their partners, which
had a negative impact on their workflow. P12-W1B1 discussed the pairs frequent
interruptions, “[I felt interrupted] probably every 5 minutes. It felt kind of frequent
and interruptions [were] not just me saying stuff, but [when I was] thinking about
things.” This could indicate that mixed-race (BWh) pairs were engaged and
wanted to be involved in task decisions [74].

Same-race (BB) pairs exhibited the lowest frequency of interrup-
tions between partners and the standard deviation suggests that the frequencies
were relatively consistent across the pairs (Mean = 5.75; SD = 3.86), refer to
Table 1. Same-race (BB) pairs typically interrupted each other during the mid-
dle (1000-1500 seconds) and end (2000-2500 seconds) of the task, refer to blue in
Fig. 1. (6/8) same-race (BB) pair participants reported not experiencing inter-
ruptions from their partners. When asked about his perception of interruptions,
P2-M1B1 stated, “No, [I did not feel interrupted by my partner]. He was confi-
dent, which I have no problem with. If you feel like you could tackle the answer I
don’t have a personal problem with it.” This suggests that one partner in same-
race (BB) pairs was not as attentive during the tasks [57].
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In mixed-race (BWh) pairs, the driver interrupted more frequently,
while in same-race (BB) and (WhWh) pairs, the navigator initiated
more interruptions. In (3/4) mixed-race (BWh) pairs, the driver exhibited
more interruptions, whereas in (5/8) same-race (BB) and (WhWh) pairs, the
navigator had a higher frequency of interruptions. P4-W2B2 (the navigator in a
same-race (BB) pair) validated the observed pattern, “The interruptions [didn’t
work within the partnership] and I’m saying that as somebody that did most of
the interruptions. I wish there was an easier way to do that. I feel like she was
walking through the process out loud and then I would be like, ‘Oh, I have an
idea.’ I don’t think that worked very well.” The observed pattern in same-race
(BB) and (WhWh) pairs aligns with a previous pair programming study, sug-
gesting that the navigator typically initiates more interruptions [50], indicating
a conversational dominance in this role.

Table 1. Mean and standard deviation (SD) of interruption frequencies for same-race
(BB) vs. same-race (WhWh) vs. mixed-race (BWh) pairs

Same-Race
(BB)

Same-Race
(WhWh)

Mixed-Race
(BWh)

Mean 5.75 10.25 12.5
SD 3.86 5.85 9.95

4.2 RQ2: How do the non-verbal cues of participants in same-race
pairs differ from those in mixed-race pairs during pair
programming?

Facial expressions are a kind of non-verbal communication that can be used to
relay a message or portray a feeling [31]. We quantitatively analyzed anger,
disgust, fear, happy, sad, and surprise as the six standard displays of emo-
tions [29] for each group (4 - same-race (BB), 4 - same-race (WhWh), and 4 -
mixed-race (BWh) pairs).

Same-race (BB) pairs displayed the highest average frequency of
anger, while same-race (WhWh) pairs displayed the lowest. Anger man-

Table 2. Mean and standard deviation (SD) of facial expression (anger, disgust,
fear, happy, sad, surprise) frequencies for same-race (BB) vs. same-race (WhWh) vs.
mixed-race (BWh) pairs

Anger Disgust Fear Happy Sad Surprise
Mean 12 1.1 2.25 11.5 6.6 8.4Same-Race

(BB) SD 13.2 1.7 3.6 13.8 8.5 12.5
Mean 3.6 0.4 1.5 11.8 20.4 8.6Same-Race

(WhWh) SD 5.3 0.7 1.3 10.4 13.8 9.5
Mean 7.9 1.8 1.1 8.5 17.1 5.3Mixed-Race

(BWh) SD 8.9 2.6 1.1 9.7 16 8.6
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Fig. 2. Participants facial expressions overtime (every 1,000 frames) for same-race (BB)
vs. same-race (WhWh) vs. mixed-race (BWh) pairs

ifests through distinct facial cues, including furrowed eyebrows, raised upper eye-
lids, lifted lower eyelids and tightened lips [71]. This emotional response typically
arises when an individual encounters obstacles or frustrations in achieving a de-
sired goal [62]. Same-race (BB) pairs displayed the highest frequency of anger
(Mean = 12), while same-race (WhWh) pairs demonstrated about one-third of
that frequency (Mean = 3.6), refer to Table 2 and Fig. 2. The data for same-
race (BB) pairs was disperse (SD = 13.2), which is attributed to same-race (BB)
men pair participants being labeled with almost triple the frequency of anger
(Mean = 17.8), then same-race (BB) women pair participants (Mean = 6.3).
This discrepancy between Black men and women may stem from stereotypes
perpetuated by AI and machine learning models when analyzing the faces of
Black men, suggesting that they are more likely to be perceived as ‘angry’ [49].

In (3/4) same-race (BB) pairs, the navigator exhibited more anger than
the driver which may be attributed to frustration or confusion. P1-M2B2 (the
navigator in a same-race (BB) pair) articulated a challenge the pair faced with
the programming syntax, “The thing that didn’t quite work well was when we
were trying to figure out how to put in the nested for loop. . . it kind of put a
damper on the time constraint.” The heightened expression of anger may be
attributed to model stereotyping or pairs encountering programming obstacles
while completing the tasks, emphasizing the intricacies involved in understanding
pair programming communication.

Mixed-race (BWh) pairs displayed the lowest frequency of happy,
while same-race (BB) and (WhWh) pairs illustrated the highest fre-
quency. Happiness facial cues include tightened eyes, raised cheeks, and diago-
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nally lifted lip corners [66]. This expression is observed when individuals experi-
ence success or receive praise [62]. Mixed-race (BWh) pairs displayed the lowest
frequency of happy (Mean = 8.5), whereas both same-race (BB) pairs (Mean =
11.5) and same-race (WhWh) pairs (Mean = 11.8) demonstrated a nearly equal,
higher frequency (refer to Table 2 and Fig. 2). P12-W1B1 delved into possible
reasons behind the lack of happiness facial expressions in mixed-race (BWh)
pairs, “I did not like it [pair programming]. It just irritated me. [I decided] I’m
not trying to hurt her feelings. So I’m just gonna let this happen.” Mixed-race
(BWh) pairs possibly felt hesitant or uneasy about expressing themselves during
the task.

In (5/8) same-race (BB) and (WhWh) pairs the driver exhibited a greater
number of happy compared to the navigator. P6-M2Wh2 (the driver in a same-
race (WhWh) pair) attributed his happiness to his proficiency with the program-
ming language, “I code daily. So I decided to be the driver. I guess it’s primarily
to avoid the syntax hurdles and to be able to focus more on the problem rather
than battling the code writing itself.” Same-race (BB) and (WhWh) pairs likely
experienced higher comfort levels while collaborating, with the driver displaying
happiness expressions in an authoritative leadership role, while the navigator
assumed a laid-back approach.

Same-race (BB) pairs exhibited the lowest frequency of sad, while
same-race (WhWh) pairs exhibited the highest. Sadness is expressed on
the face through down-turned eyes and drooping lip corners [66]. Sadness occurs
when an individual experiences lack of an anticipated outcome [62]. Same-race
(BB) pair participants exhibited the lowest frequency of sad (Mean = 6.6), refer
to Table 2 and Fig. 2. P1-M2B2 (P1 was a same-race (BB) pair) shed light on
the cause of a lower frequency of sad, “I think we collaborated very well. He was
very easy to talk to, very easy to work with.” This could indicate that same-race
(BB) pairs favored pair programming.

Conversely, same-race (WhWh) pairs exhibited the highest frequency of sad
(Mean = 20.4), refer to Table 2 and Fig. 2. In (3/4) same-race (WhWh) pairs
the driver had more sad expressions than the navigator. The same-race (WhWh)
women pair participants had roughly double the frequency of sad (Mean = 28)
compared to same-race (WhWh) men pair participants (Mean = 12.8). This
suggest a gender-related effect in our results. P8-W1Wh1 offered insight to the
factor contributing to her sadness, “I don’t think I performed well during pair
programming, so I don’t know that I [would] do it again.” The elevated sadness
may indicate a lower self-efficacy while pair programming.

Same-race (BB) and (WhWh) pairs had the highest number of sur-
prise facial expressions compared to mixed-race (BWh) pairs. Surprise
is visually conveyed through raised eyebrows, open eyes, and horizontal forehead
wrinkles [66]. It typically arises from abrupt activity, unexpected satisfaction,
or heightened awareness [62]. Same-race (BB) pairs (Mean = 8.4) and same-
race (WhWh) pairs (Mean = 8.6) exhibited the highest frequency of surprise,
whereas mixed-race (BWh) pairs showed the lowest frequency (Mean = 5.3),
refer to Table 2 and Fig. 2. P12-W1B1, from a mixed-race (BWh) pair, shared
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insight into her reasoning for restricting communication during the tasks, “If I
was more comfortable with her I probably would have said [more] because we all
have one goal to try to get this stuff done. I feel like when working with [other]
Black students they don’t see me [a certain] way and so I feel more okay to [say],
hey, can we do this? Let’s try this.” Mixed-race (BWh) pairs possibly experi-
enced lower comfort levels, with their partners, resulting in less expressiveness
during the programming tasks.

Table 3. Total frequency of communication prompts for same-race (BB) vs. same-race
(WhWh) vs. mixed-race (BWh) pairs

Communication
Prompts Definitions Same-Race

(BB)
Same-Race
(WhWh)

Mixed-Race
(BWh)

“I” Success
Statement

Attributing successes
to themselves 2 0 1

“I” Mistake
Statement

Taking ownership for
their mistakes 7 6 5

“We” Success
Statement

Attributing successes to
the pair 4 1 5

“We” Mistake
Statement

Attributing mistakes to
the pair 4 1 3

Apology A regretful acknowledgment
of failure 20 30 22

4.3 RQ3: How do same- and mixed-race pairs exhibit different
communication prompts during pair programming?

Communication prompts are used to build better connections and enhance in-
terpersonal ties [36]. Conversational agents’ ability to comprehend dialogue can
be improved by understanding communication prompts [68]. Table 3 is the code
set we used to label utterances, which was adapted from Robe et al [67].

Same-race (WhWh) pairs apologized more frequently (30 instances)
than same-race (BB) pairs (20 instances) and mixed-race (BWh) pairs (22 in-
stances), refer to Table 3. Apologies serve as a strategic way to rebuild trust
[26] and repair relationships [23] during conflict. Same-race (WhWh) pairs ac-
cepted responsibility for mistakes and apologized for failures, but did not credit
themselves or the pair with success, refer to Table 3. For example, P6-M1Wh1
apologized to P6-M2Wh2 for his Java knowledge gap, “Are we checking the third
[character] there? I’m sorry. My Java is rusty.” Apologies were potentially used
by same-race (WhWh) pairs to build trust during collaboration.

Mixed-race (BWh) and same-race (BB) pairs attributed their suc-
cess and failure to the group, while same-race (WhWh) pairs did not ac-
knowledge their progress as a collective. “We” statements, are associated with
enhanced problem-solving [75]. “We” statements were prevalent among mixed-
race (BWh) pairs (5 success; 3 mistake) and same-race (BB) pairs (4 success; 4
mistake), in contrast to same-race (WhWh) pairs (1 success; 1 mistake), refer in
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Table 3. P10-M1B1, from a mixed-race (BWh) pair, emphasized effective collab-
oration as a key factor contributing to completing the task, “What worked well
was that we had decent synergy. We sort of found out what we were both good at.
I know that I’m good at developing a plan before we go ahead and try to execute
versus P10-M2Wh2 was very great hopping into the code.” Mixed-race (BWh)
and same-race (BB) pairs possibly encountered heightened problem-solving dur-
ing the programming tasks.

5 Discussion

We embark on the first step to bridge perspectives between Black and White
developers within both same- and mixed-race pairs, aiming for an understanding
of how race may influence communication in the context of pair programming.
Mixed-race (BWh) pairs displayed a higher frequency of interruptions (RQ1),
the lowest average of happy facial expressions, and were the least expressive in
conveying surprise (RQ2). Additionally, they attributed both success and fail-
ure to the pair (RQ3). In the context of same-race (BB) pairs, they exhibited
the lowest rate of interruptions (RQ1), demonstrated happy, had the lowest av-
erage of sad, and expressed surprise (RQ2). They attributed both success and
failure to the pair (RQ3). In the context of same-race (WhWh) pairs, there was
a prevalence of both happy and sad, along with a high occurrence of surprise
(RQ2). They did not attribute success or failure to the pair, and had the highest
frequency of apologies (RQ3). P3-W1B1 emphasized the critical role of facial
expressions and its impact on pair programming interactions, “If [my partner is]
frowning, I’m gonna get a little bit smaller and not talk as much. If [they are]
receiving and smiling I [feel like] they’re actually listening to what I’m saying
and they care. I think that can also play an effect into how I navigate and lead,
just based off of how [my partner] is feeling in that moment which can affect
my coding output.” Recognizing the importance of facial expressions during col-
laboration extends to the broader context of communication as a fundamental
component within global software development teams. Communication plays a
critical role in facilitating the efficient development of software products [37].

Moreover, implicit bias may impact communication during collaboration.
When sharing her workplace experiences while collaborating with individuals
from different racial groups, P3-W1B1 stated, “[It’s] a little bit more difficult,
because you have to feel around the vibe of the person a little bit more. You have
to toggle certain things on and off whether that be slang, or how you talk, or just
little inserts. So I do think if I was doing the same program with a White guy
I may have not joked as much. I would have tried to refrain from maybe even
thinking aloud [to] keep it more concise.”

Our study results underscore the potential benefits of developing an empa-
thetic facilitator agent designed to promote inclusive collaboration within both
same- and mixed-race pairs. Facilitator agents are software systems crafted to
aid users in identifying and resolving challenges [40]. Detectable elements such as
interruptions, facial expressions, and communication prompts can be monitored
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by facilitator agents. By tracking these aspects, the agent has the potential to of-
fer encouraging feedback to individuals during collaboration, thereby enhancing
the overall experience and facilitating cohesive collaboration. This implication
aligns with our goal of bridging perspectives between two developers to foster
greater synergy.

6 Conclusion

Our study marks an initial approach, in Human-Computer Interaction (HCI)
and Software Engineering (SE), to delving into communication between same-
and mixed-race pairs of developers engaged in remote pair programming. We
employed a blend of quantitative and qualitative methods, to identify key find-
ings:

– RQ1 (Interruptions): Mixed-race (BWh) pairs exhibited the highest fre-
quency of interruptions, while same-race (BB) pairs demonstrated the lowest.

– RQ2 (Non-Verbal Cues): Mixed-race (BWh) pairs demonstrated reduced
happiness, in contrast to same-race (BB) and (WhWh) pairs who showcased
peak happiness and surprise.

– RQ3 (Communication Prompts): Mixed-race (BWh) and same-race (BB)
pairs credited success to their collaboration.

Our findings highlight potential complexities of racial dynamics in pair pro-
gramming communication. To address communication challenges, we aim to con-
tribute to the creation of inclusive facilitator agents to enrich technology and
collaboration.
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