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ABSTRACT
The present work explores the potential of leveraging a teamwork
agent’s identity – signaled through its gendered voice – to sup-
port marginalized individuals in gender-imbalanced teams. In a
mixed design experiment (N = 178), participants were randomly
assigned to work with a female and a male voice agent in either
a female-dominated or male-dominated team. Results show the
presence of a same-gender voice agent is particularly beneficial
to the performance of minority female members, such that they
would contribute more ideas and talk more when a female agent
was present. Conversely, minority male members became more
talkative but were less focused on the teamwork tasks at hand
when working with a male-sounding agent. The findings of the
present experiment support existing literature on the effect of social
presence in gender-imbalanced teams, such that gendered agents
serve similar benefits as human teammates of the same gender
identities. However, the effect of agents’ presence remains limited
when participants have experienced severe marginalization in the
past. Based on findings from the present study, we discuss relevant
design implications and avenues for future research.
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1 INTRODUCTION
In teamwork, we all hope for a certain degree of support. Team-
work research across the fields has consistently shown support from
teammates serves as one of the most critical factors that drive posi-
tive experience and performance of individuals in teams [33, 34, 99].
However, not all teams offer the most supportive atmosphere, and
working in imbalanced teams where there are majority and minor-
ity individuals can further hinder such favorable team outcomes.
Moreover, abundant research has found minority team members
are more likely to endure inferior experiences due to isolation, dif-
ficulties in building rapport, receiving less supportive feedback,
and even greater pressure to act according to their identity stereo-
types [2, 26, 32, 35, 39, 70, 78].

This phenomenon of unequal team experiences is particularly
prominent in fields with long-standing imbalanced demographic
compositions [67, 127, 139]. For example, educational research
shows the existing gender gap has continuously caused discour-
agement for female students across STEM fields. When assigned to
small learning groups for programming, male students showed sig-
nificantly better peer learning outcomes than female students [27].
Similar phenomena are also found in workplaces at tech companies,
and female employees – more often working as minority members
on their teams – reported lower degrees of satisfaction at work
[89]. Their experiences as minority members in their disciplines
have made it difficult for them to find support, both professionally
and socially, that helps them thrive. In response to these issues,
researchers and practitioners have made abundant efforts to miti-
gate this challenging reality. However, limited work has explored
having intelligent agents directly participate in teamwork as a form
of support.

Meanwhile, extensive work in human-robot interaction (HRI)
and human-agent teamwork (HAT) has consistently demonstrated
positive influences of robots and agents in teams [72, 79, 80, 99].
A bot teammate can effectively support teamwork through both
functional and social approaches; these include but are not limited
to presenting helpful information to facilitate teamwork [88], car-
rying on a conversation when the team experiences bottlenecks [9],
and providing emotional support through words of encourage-
ment [109]. In particular, prior HAT work has shown that bots can
encourage more equal contributions and experiences of teammates,
such as through moderating turn-taking and cueing up certain
teammates to balance the amount of talking across teammates [92].
Together, previous literature implies the great potential of agent
teammates to create more equal and inclusive team experiences.

In the present work, we set off to tackle a particular challenge:
How can we provide computer-mediated support to minority indi-
viduals who struggle with inferior experiences and performance in
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imbalanced teams? Here, we focus on experiences of minority in-
dividuals – these are those who identify as the numerically smaller
group within a community [68, 101, 124, 137].1 We explore the
potential of supporting minority individuals in gender-imbalanced
teams by presenting either a same- or different-gender agent to
participate in teamwork.

We tested this idea through a 2 (participant’s gender: female or
male)2 x 2 (participant’s role: minority or majority team member) x
2 (voice agent’s gender: female or male) mixed design experiment
with 178 participants and observed interactions across 60 gender-
imbalanced teams (each team either had more females than males,
or more male members than females) and through a total of 120
teamwork sessions. Through two randomized teamwork sessions,
each team has the opportunity to work with a female voice agent
and a male voice agent on two different teamwork tasks.

It is worth noting while imbalanced group composition can oc-
cur in various forms and based on various personal identities (e.g.,
gender, ethnicity, nationality, or age), we focus on gender-based mi-
nority experiences in the present study for two major reasons. First,
the issue of gender imbalance remains common in a large num-
ber of fields and requires timely remedies [65]. Second, applying
gender cues to autonomous (voice) agents has become a common
design practice [135]. On one hand, we see the need to understand
the implications of gender assignment for agents and add to the
growing literature on this topic; on the other hand, we ask whether
we can leverage and turn this design trend into meaningful support.
As an initial attempt to explore the use of autonomous agents for
supporting female and male minority members, we adopted female-
and male-sounding voices as one of the simplest ways to attach
identities to autonomous agents. This allows us to explore the ef-
fect of gendered agents in teamwork without the need for further
anthropomorphism, minimizing possible confounds[108].

Results of the study showed significant gender differences in
participants’ self-report and behavioral responses when working
with a same- or different-gender agent in teamwork. In particular,
female participants showed more positive perceptions toward a
same-gender agent. They also performed better (in terms of coming
up with more ideas in a team brainstorming task) with the presence
of a female agent. However, while male participants did not show a
preference for a team agent’s gender, they performed worse when
they were the only male member on a team and when a male agent
facilitated the teamwork session.

The present work makes two key contributions. First, our study
showed the presence of a same-gender agent in teams can effectively
support minority female members, while this form of support can
be attempted simply by manipulating the voice of an agent. To the
best of our knowledge, our study is one of the very few studies that
has explored the role of agents in facilitating minority teammates.
Second, we replicate findings from prior social science research

1The concept ofminority is distinct frommarginalization. The former describes the fact
that a group is of numerically smaller size within a society. The latter indicates a group
experiences exclusion, isolation, and inferior treatment. While minority individuals do
experience marginalization in a wide range of social and interpersonal settings, being
in the minority group does not equal being marginalized, and vice versa.
2We made this deliberate word choice (i.e., using female/male instead of woman/man)
to describe gender identities following the latest guide from American Psychology
Association (https://apastyle.apa.org/style-grammar-guidelines/bias-free-language/)
to adopt the bias-free language.

[12, 105] and showed that females and males’ different responses
and behaviors in gender-imbalanced teams also translate to human-
agent teamwork. This further extends the literature on human-
agent teamwork, suggesting a greater variety of human-human
team dynamics might also arise in teamwork with autonomous
agents.

2 BACKGROUND AND RELATEDWORK
2.1 Minority Experiences in Group Settings
Individuals are inclined to identify and demonstrate different behav-
iors toward ingroup and outgroup members in group settings [8, 20,
30, 63, 71, 76, 128, 134], and ingroup favoritism is highly common
in interpersonal settings [47, 84]. As minority members in teams
(i.e., when one identifies with a group of numerically smaller size
within the entire team), they often experience differently during
teamwork than those of the majority group [94, 137]. With fewer
ingroup fellows, minority individuals are more likely viewed and
treated as outgroup by most of their teammates. Such differing
experiences become more prominent when one works in a highly
imbalanced group (i.e., when the sizes of majority versus minority
groups are of apparent disparity) [14, 114].

In human teamwork and small-group research, scholars found
altering group composition – namely, having more or fewer team-
mates of similar or different identities – influences minority indi-
viduals’ experience [77, 136]. However, it remains unclear whether
similar effects exist in human-agent teamwork, such that placing an
autonomous agent with shared or distinct cues could alter minor-
ity individuals’ experiences in teams. More concretely, the present
research is motivated to address these inquiries by investigating
human-agent teamwork outcomes in gender-imbalanced teams:

RQ1: Will the presence of a same-gender agent influ-
ence the experience of a minority member in a gender-
imbalanced team?

RQ2: Will the presence of a different-gender agent
influence the experience of a minority member in a
gender-imbalanced team?

In the following, we review and ground the present work on
three streams of literature: (1) The effect of having similar (ingroup)
versus distinct (outgroup) teammates in teams and their influences
on minority and majority individuals; (2) Prior efforts to apply
technology-mediated solutions to create more equal experiences
for minority and majority members; (3) Gender differences when
one identifies as minority members in groups.

2.2 Presence of Ingroup and Outgroup Members
in Teams

The effect of ingroup/outgroup perceptions also explains why the
presence of similar members has substantial influences on team-
work. The Theory of Similarity Attraction [22] and relevant team
research have validated conventional wisdom such as “birds of a
feather flock together”. Individuals not only favor but also actively
seek those who share similar attributes in group settings [14]. In
teamwork, being able to identify and work with ingroup members
increases a sense of belonging and perceived team membership
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(i.e., the extent to which a person sees themself as a member of the
team) [42]. These perceptions raise positive team experiences and
motivate team contribution [34]. Indeed, people tend to contribute
more work – and of higher-quality work – when they identify more
with the team, leading to better team performance.

The presence of similar versus different teammates also shapes
one’s expectations that influence their behaviors in teamwork [39,
78, 125]. Research in organizational behaviors has found individuals
felt greater pressure to conform to identity-related stereotypes
when there were fewer team members with the same identities. For
instance, Johnson and Schulman found females contributed less
in team decision-making when they were minority members in a
team [78]; as they tended to act according to gender stereotypes
in such settings, females became quieter and yielded more to male
teammates. Furthermore, as individuals tend to agree with and offer
more frequent support to ingroup members, they likely assume
the same tendencies from teammates with similar characteristics.
Therefore, people feel more encouraged to express their opinions
and contribute more to team conversations when they find more
teammates in common.

However, these phenomena also imply that minority individuals
often face more challenges in building rapport and finding support
in group settings since, to begin with, there are fewer similar mem-
bers they identify as ingroup [6, 52, 103]. For instance, research
studying collaboration in academia has revealed minority individu-
als often face more obstacles to finding collaborators and forming
research teams [23, 86]. Along the same vein, longitudinal research
examining gender disparity in the STEM fields has found the lack
of support for female students in group settings has turned into a
primary obstacle that eventually discourages many from pursuing
careers in STEM [67, 127, 139].

Likewise, research on organizational behavior has also revealed
the threat of imbalanced group composition and challenges com-
monly faced by minority group members [6, 52, 103]. Oftentimes,
they experience differently from the majority members in groups
as others demonstrate distinct behaviors toward ingroup versus
outgroup members [25, 45, 138, 141]. For instance, in a study uti-
lizing corporate email records, Milkman and colleagues found that
individuals were less likely to respond or took longer to respond to
emails from colleagues of gender or racial outgroups [102]. Numer-
ous studies about interpersonal communication have also suggested
that individuals can demonstrate distinct – and sometimes discrim-
inatory – behaviors toward outgroup, minority individuals through
both verbal and non-verbal cues [29, 50, 64, 75, 118].

All in all, minority and majority members are likely to undergo
different experiences in group settings as individuals tend to treat
ingroup and outgroup distinctively. In other words, minority indi-
viduals more often experience the case when their teammates inter-
act with them as outgroup members, while majority members are
more often treated as ingroup of their teammates [14, 114, 136, 148].
Conversely, research and practices in organizational behavior and
management science have found that this issue can be effectively
mitigated through a more balanced group composition where ev-
eryone can readily identify ingroup fellows [77]. However, this
solution is not always plausible in real-world scenarios. Hiring new
members and reforming teams take time and resources, while team
composition often needs to prioritize individuals’ skills over other

factors. As we conceive alternative, technology-mediated solutions,
we ask whether altering team composition by placing autonomous
agents in teams can accomplish similar outcomes. For instance,
will adding a male agent to a male-dominant group reinforce the
perception of a female teammate as a minority? Alternatively, will
placing a female agent on the team mitigate this experience as a
minor team member? We explore these questions further in the
present research.

2.3 Technological Support for Minority
Individuals

Existing work in the HCI field has dedicated much effort to support-
ing minority individuals. A large portion of these studies focused
on addressing diversity challenges in educational programs, aim-
ing to raise minority members’ learning interests and create more
inclusive environments [38, 56, 97]. Besides, a number of studies
proposed new techniques that introduce changes in team formation
and group dynamics in educational and professional settings, such
as changing the gender ratio of small teams in a workplace [41, 61].
Prior work has also designed networking tools to connect individ-
ual workers or students, supporting minority individuals through
establishing social bonds [74, 140]. Finally, several studies leveraged
natural language processing to detect toxicity and discrimination
in online environments, protecting minority individuals from po-
tential discrimination [24, 66, 91].

On the other hand, adopting direct interventions in small-group
interactions to support minority individuals remains relatively
scarce. As one of the very few cases, [123] experimented with
having agents in teams to create "pseudo presence." For example, a
sole female teammate would be assigned multiple agents to form
their own “team” to de-emphasize the solo status of the minority
teammate. In another example, [92] adopted a conversational agent
to open up the speaking floor and interrupt certain teammates
when they have taken their turn to speak a couple of times in a row.
Moreover, interruptions of an agent during conversations also allow
more time for non-native speakers to jump in with clarification
questions and mitigate language barriers [49].

However, researchers have expressed concerns around such
targeted forms of support (i.e., support that may seem to favor
minority individuals), as such approaches risk putting minority
members on the spot and causing greater discomfort in team expe-
riences [48, 59, 60]. In response to this concern, we further explore
how to design subtle but effective interventions that provide “just
enough” support to minority individuals without causing additional
awkwardness. Specifically, we examined in the present study:

RQ3: Can the presence of a gendered agent sufficiently
improve team experience and performance of minority
team members?

Through the literature review, we also noticed a research gap
such that prior studies have shown limited consideration for in-
dividual differences in minority members’ needs and experiences
during teamwork. That is, these prior studies focused on comparing
minority teammates’ experiences to those of the majority mem-
bers, but they overlooked individual differences within the minority
group. Therefore, given that the present research focuses on gender-
imbalanced teams, we take a closer look at how females and males
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respond differently when in the role of minority members in the
following section.

2.4 Gender Differences in Response to Minority
Experiences

Abundant work in psychology, communication, organizational be-
havior, management science, and more recently, HCI, has inves-
tigated gender differences in teamwork [13, 51, 53, 55, 100, 142].
Much of the literature has examined the importance and potential
benefits of gender diversity in teams, as gender imbalance remains
a common phenomenon in a large number of fields. It is worth not-
ing that, though gender is a socially constructed concept (namely,
one often forms their gender identity through interacting with
others in their social world) and goes beyond the female-male di-
chotomy [7], the majority of research in this topic area focuses on
differences between self-identified males and females. Therefore,
the following literature review and the study design follow the same
convention. Specifically, existing literature has studied gender differ-
ences in teamwork through two closely related lenses: first, gender
differences at the individual level, which drive female and male
teammates’ distinct behaviors in collaboration; second, how group
composition (i.e., the proportion of female vs. male teammates in
a team) amplify or suppress such individual differences. In the
following, we further unpack these two lines of work [5, 7, 75, 93].

Prior research draws heavily on the Theory of Social Identity [133]
to understand gender differences at the individual level, suggesting
that gender-based behavioral differences are developed through
the expectations, role models, and even stereotypes one gradually
"learns" through interacting with others in society. Therefore, gen-
der differences become particularly salient in an environmentwhere
gender-based role assignments are clearly defined – as individuals
tend to develop and acquire relevant skills and the characteristics
that support them to fit these expected roles [5]. As a result, re-
search has consistently found women exhibiting a significantly
higher level of social sensitivity, based on their greater ability to
read nonverbal cues and make accurate inferences about what oth-
ers are feeling or thinking [143]. This trait also transforms their
behaviors in teams, leading female teammates to be significantly
more interpersonally oriented than males in group settings [51].
Accordingly, women pay more attention to ensuring equality and
inclusiveness in teams, resulting in more even turn-taking when
there are more female members on a team [15, 95, 143].

By contrast, men are more likely to adopt an autocratic style,
demonstrated through behaviors such as giving orders, interrupt-
ing others, and applying more assertive language [51, 112]. During
teamwork, men also tend to be more task-oriented, prioritizing
whether a team has achieved its goal over the experiences of in-
dividual teammates [15, 95]. Research in management science has
found men exhibited a stronger tendency to claim leadership in
teams. Because men expect clearer role specialization in team struc-
tures, when no one plays the leadership role, they are more likely to
jump in and provide direction to the team [105]. Meanwhile, com-
pared to females, male teammates apply a considerably distinct set
of verbal and non-verbal cues in team conversations; for instance,
men display more direct and dominant behaviors when speaking
in teams, such as chin thrusts, gesturing, and direct eye contact,

whereas women engage in more smiling whether they are speaking
or listening [46].

These behavioral differences at the individual level also cause
females and males to react differently – and receive different reac-
tions – when they encounter gender-imbalanced teams, and this
becomes particularly salient when one experiences a solo status
(i.e., a person is the only male or the only female on a team) [81, 82].
Female solos tend to experience greater visibility and scrutiny of
their work, as well as confinement to tasks that are stereotypi-
cally feminine [18, 81, 82, 145–147], whereas male solos tend to
be evaluated more positively than female solos for task perfor-
mance [40, 54, 110, 119]. Empirical research has built on this prior
literature and found women in male-dominant groups tend to speak
less and be less assertive than men; on the contrary, male team-
mates in female-dominant groups tend to speak more and become
even more dominant and task-oriented [12, 105]. Once again, these
differences between females’ and males’ responses are magnified
when they are the sole group members of their gender [12, 105].

Finally, these behavioral differences between female and male
members can also be attributed to individuals’ expectations, role
entrapment, and pressure to conform to gender stereotypes [39,
78, 125]. Such tendencies become more prominent when there are
fewer gender-ingroup members in a social setting. That is, when
one is the sole male/female on a team, they experiences greater
pressure to act according to stereotypes of males/females [78]. As
a result, minority males become more talkative and more likely
to interrupt others in teams when their societies view males with
a higher social hierarchy; conversely, minority females become
quiet due to social norms and expectations for them to yield to
males [125].

Synthesizing the above literature, we hypothesize that female
and male participants would respond differently when they are the
sole minority members of a team. However, it remains unknown
whether having a same-gender or different-gender agent on the
team would provide similar support for minority male and female
individuals. Namely, we examine the following inquiries in the
present research:

RQ4: How will having a same-gender agent on the
team influence female (RQ4a) and male (RQ4b) mi-
nority members respectively?

RQ5: How will having a different-gender agent on
the team influence female (RQ5a) and male (RQ5b)
minority members respectively?

3 METHOD
3.1 Overview of Study Design
We conducted a 2 x 2 x 2 mixed design experiment. Participants
worked on two randomized tasks in a gender-imbalanced team
with an agent teammate of a certain gender identity. The between-
subject variables are participant’s self-identified gender (female or
male) and participant’s assigned group during teamwork (either as
the minority or majority group). The within-subject variable is the
voice agent’s assigned gender (female or male), as all participants
worked on two tasks, one with a female agent and one with a
male agent in randomized orders. Note that this last variable also
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defines whether the agent is of the same or different gender as each
participant.3

3.2 Participants
We recruited participants through Prolific (N = 178) and randomly
assigned them to gender-imbalanced teams (either a female-dominant
or a male-dominant team) based on their self-reported gender iden-
tities. Each teamwork session included three participants; a female-
dominant team consisted of two females and one male (not in-
cluding the agent), while a male-dominant team had two males
and one female (not including the agent). We recruited and con-
ducted the study entirely online in the hope of getting access to
participants with more diverse backgrounds and real-world work
experiences. (In particular, one of the teamwork tasks required par-
ticipants to evaluate whether several employees should be offered
job promotions given their work profiles.) We recruited participants
on Prolific because recent studies have consistently found partici-
pants on Prolific providing better and more consistent data quality
than other crowdsourcing platforms, such as Amazon MTurk (See
a review at [111]).

We ran 20 groups of participants as a pilot to ensure the validity
of the study protocol.4 As the pilot already showed significant
patterns with the behavioral data, instead of performing power
analysis, we followed the convention in human subject research [85]
and set the target sample size as 180 such that each condition at
least includes 30 participants (i.e., having 30 females as minority
members, 30 males as minority members, 60 females as majority
members, and 60 males as majority members). According to the
Central Limit Theorem in the statistics literature, it requires at
least n = 30 for a sample to reach normal distribution, which is the
statistical assumption for various tests performed in the current
data analyses [132]. Given this target sample size (180 in total), we
set off to recruit 90 females and 90 males. In the end, data from
2 participants were removed because they did not complete the
post-teamwork survey, resulting in N = 178 as the final sample size.
Participants’ demographic data is recorded and further elaborated
in the Measurement section. Among the 178 participants used for
final data analysis, there are 90 females and 88 males. These include
30 female-dominant groups and 30 male-dominant groups.

3.3 Procedure
Upon signing up to take part in the study, participants first filled out
a short pre-survey to self-report their past experiences of teamwork
and marginalization, as well as their self-identified demographic
profiles and familiarity with AI technologies. Given the design
of our study and the voice agent (i.e., participants could only dif-
ferentiate the agent by having either a female or male cue), we
did not include participants who did not identify themselves as
female/male. As such, one crowdsourced worker was compensated
for filling out the pre-survey but did not proceed with the study.
We acknowledge and further address the limitation of this binary
approach in Discussion.
3To check whether our findings indeed result from participants working with either a
same- or different-gender agent – instead of due to the gender of the voice agent per
se – we performed an analysis in Section 4.2.2 to rule out this alternative explanation.
4We ran these 20 groups solely for pilot purposes to ensure the study protocol worked
well. Data from the pilot were not included in the final analyses.

Participants were then randomly assigned to one of the two types
of gender-imbalanced teams and attended a teamwork session based
on their availability. All teamwork sessions were held remotely on
Zoom. In each of the teamwork sessions, participants were asked
to work on two teamworking tasks in a randomized order (an idea
generation task [120] and a decision-making task; see more details
in the "Teamwork Tasks" section).We randomly assigned the gender
identity of the agent, such that in each session, participants worked
with a female agent in one task and a male agent in the other task,
but the order in which the female agent and the male agent were
presented was random. This experimental design resulted in four
possible task procedures:

(1) In the first task, participants worked with a female agent
on an idea generation task. In the second task, participants
worked with amale agent on a decision-making task.

(2) In the first task, participants worked with amale agent on an
idea generation task. In the second task, participants worked
with a female agent on a decision-making task.

(3) In the first task, participants worked with a female agent
on a decision-making task. In the second task, participants
worked with amale agent on an idea generation task.

(4) In the first task, participants worked with a male agent
on a decision-making task. In the second task, participants
worked with a female agent on an idea generation task.

Immediately after completing each task, participants were asked
to fill out a short survey to reflect on their teamwork experiences
and their perceptions toward their teammates. After they com-
pleted both tasks and filled out both surveys, participants com-
pleted a short exit survey to share their overall experiences and
final thoughts. As we are most interested in minority individuals’
experience during this human-agent teamwork setting, we spent
an additional 15 - 20 minutes interviewing participants who were
assigned as minority members after they completed the experiment
and surveys to collect their qualitative feedback. The entire study
took around 45 ∼ 60 minutes to complete, and participants received
$15 cash compensation for their time and work. The study protocol
was reviewed and approved by the Institutional Review Board (IRB).

3.4 Teamwork Tasks
Participants worked on two teamwork tasks in a randomized order.
One task was an idea generation task where participants were
asked to come up with ideas for water and/or energy conservation
with their teammates [120]. Participants had 10 minutes to work
on this task. The task has been used in several prior teamwork
studies (e.g., [129]), as the topic requires ideas to be not only new
but also practical, meeting the definition of creativity as "novel and
functional" [126].

The other task was a decision-making task where participants
viewed the profiles of five employees and determined who should
be offered a promotion. The task and these employee profiles were
adopted from Binns et al.’s oft-cited study [16], which has been
used in prior research studying human-AI co-decision-making [87].
To ensure participants came to a decision for each employee profile,
the AI agent explicitly asked participants to vote on whether they
would promote each candidate or not before moving on to the next
one. Participants had 15minutes to work on this task. The lengths of
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Figure 1: A screen capture of the interface used for the
present study.

both teamwork tasks were determined by conducting pilot studies
with other research assistants.

During both tasks, participants saw a screen presenting the team-
work task content (see Figure 1). They interacted with their human
teammates and the AI agent merely through voice interaction. The
AI agent was not embodied in a physical form or humanoid figure.
The only visual cue of the AI agent was an animated, abstract shape
shown on the screen. We deliberately chose to minimize the tangi-
ble form and visual representation of the AI in order to eliminate the
confounding factors of embodiment and anthropomorphism [108].

3.5 AI Agent in Teamwork
The AI agent in the present study was implemented through a
Wizard-of-Oz protocol. The agent’s responses were pre-scripted
and pre-recorded. We presented the scripts we used in Appendix.
The first author played the agent in each teamwork session by
playing the pre-scripted content, which was all generated by Ope-
nAI’s ChatGPT 5. The decision to adopt a Wizard-of-Oz paradigm
instead of using an existing voice assistant product (e.g., Apple
Siri, Amazon Alexa, or Google Assistant) was made deliberately
so that the agent’s speech content in each team conversation was
identical. When participants’ responses could not be covered using
the pre-recorded content, the agent would respond with "I’m sorry,
but I don’t understand what you just said."

During each teamwork task, the agent served the following
functions and participated in team discussions. The experimenter
did not intervene during the teamwork sessions at all.

(1) At the beginning of each task, the agent greeted and read
out the study instructions on screen. It also signaled when
participants could start their discussion.

(2) For every three turns taken by participants, the agent would
jump in once to participate in the team discussion. In the
idea generation task, the agent contributed one idea each
turn. In the decision-making task, the agent provided one
argument for whether the candidate should be promoted
each turn. On average, the agent took 7.9 turns during each
teamwork task.

(3) The agent handled time-keeping. It would let participants
know when they hit the time limit. Immediately afterward,

5https://chat.openai.com/

the experimenter would show up to direct participants to
complete the post-survey.

The key manipulation in the present study was the gender iden-
tity of the AI agent. We used the agent’s voice (i.e., either a female-
sounding or male-sounding voice) to implement such manipulation.
After obtaining the speech content from ChatGPT, we then created
the female- and male-sounding responses through Google Cloud’s
text-to-speech function. It is worth noting that the sound quality of
the voice agent is not the focus of this study. Instead, what matters
is the gender identity that participants associate with the agent.
Existing work has found that users tend to categorize an agent’s
voice as female-sounding or male-sounding [113]. Therefore, we
did not include a "gender neutral" condition because adopting a
gender-ambiguous voice for the agent may simply add acognitive
load to participants as they strive to identify the agent as female or
male.

3.6 Measurement
All teamwork sessions were video recorded through Zoom and,
later on, transcribed through Otter.ai6. These materials served as
the main data source for analyzing participants’ behaviors during
the teamwork sessions. Additionally, we captured a wide range of
self-report responses from participants through the pre- and post-
task surveys. Measurement in the present study can be categorized
into the following four themes.

3.6.1 Behavioral responses. Transcripts of participants’ conversa-
tions during teamwork were labeled with their subject IDs and
timecode. We first examined the behavioral data by looking at
the portion of speech of each participant in their team (𝑀 = 0.27,
𝑆.𝐷. = 0.16). Namely, this measure captures how much time each
participant talked during a team conversation divided by the total
amount of time all members of the same team spoke in the conver-
sation.7 For the idea generation task, we further coded the number
of ideas generated by each participant (𝑀 = 3.10, 𝑆.𝐷. = 2.28).
The coding result was verified by a second coder going through
the transcripts to code the number of ideas generated as well. The
inter-rater reliability reaches 89.99%. For any discrepancy, we took
the mean value between the two coding results.

3.6.2 Teamwork outcomes. In the brainstorming task, participants’
team performance was captured by the number of ideas generated.
In each brainstorming session, each team produced 10.11 ideas on
average (𝑆.𝐷. = 4.86). In the decision-making task, participants
were asked to vote on whether they would promote an employee or
not after reviewing each profile. While there was no “right” answer
to the decision-making tasks, we looked at whether participants
formed consensus within their teams. After voting, participants

6https://otter.ai/
7We use speech time instead of word count to measure each participant’s portion of
speech because using a premium transcribing tool (i.e., Otter.ai Premium), participants’
recorded speech was still not 100% transcribed word by word. We noticed missing
words in transcriptions more likely occurred when multiple participants spoke at
the same time, while the time code of the audio recording remained accurate for
each participant even when multiple people spoke at the same time. We checked the
correlation between word count and time and saw a high correlation between the
two variables (𝜌 > 0.85). We therefore proceed with speech time as a more accurate
measure.
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were able to reach a consensus among 84.84% of all decisions dis-
cussed during the teamwork conversations (i.e., when all teammates
agreed to promote or not to promote an employee). These results
were again reviewed by two coders reading through the recording
transcripts. As these behavioral data were not measured on fixed
scales (e.g., unlike self-report measures using 7-point Likert scales),
we used their standardized values for data analyses to prevent
results from being biased by extreme values.

3.6.3 Self-report responses. Participants self-reported measures
in both the pre- and post-study questionnaires. All items were
measured on a 7-point Likert scale unless specified otherwise (1 =
strongly disagree; 7 = strongly agree).

To understand how individuals’ prior experience of marginaliza-
tion may influence their current team behaviors and the effect of
having an agent teammate, we asked participants to report their
existing experience of marginalization in the pre-survey through
three scales from existing literature [31] (𝑀 = 2.85, 𝑆.𝐷. = 1.16).
These scales capture key dimensions of marginalized experience,
including whether individuals have felt a sense of ignorance in
group settings (e.g., feeling "invisible" or "unheard") and whether
their peers have demonstrated micro-aggressive behaviors against
their identities.

During the study, participants filled out two post-surveys, each
taking place immediately after finishing each teamwork task. The
post-survey captured whether participants experienced marginal-
ization during teamwork using the same items as in the pre-study
questionnaire (𝑀 = 2.17, 𝑆.𝐷. = 1.99). They reflected on whether
they found themselves being marginalized by their human team-
mates (𝑀 = 2.47, 𝑆.𝐷. = 2.03) or by their AI teammates respectively
(𝑀 = 2.64, 𝑆.𝐷. = 2.05). Furthermore, participants reported their
overall team experience (𝑀 = 6.07, 𝑆.𝐷. = 0.79), with higher values
indicating more positive team experience [19]. Besides, partici-
pants reported their perception toward human teammates (𝑀 = 6.20,
𝑆.𝐷. = 0.78) and perception toward AI teammates respectively
(𝑀 = 4.75, 𝑆.𝐷. = 1.49) wherein higher values indicate a more posi-
tive perception of their teammates [92]. Participants also specified
their perceived team support either from their human teammates
(𝑀 = 5.13, 𝑆.𝐷. = 0.68) or from their AI teammates (𝑀 = 4.40,
𝑆.𝐷. = 0.95) [37]. Finally, we adopted six items from the NASA task
load scale [69] to measure participants’ perceived workload and
difficulties of the teamwork tasks (𝑀 = 2.67, 𝑆.𝐷. = 0.98).

3.6.4 Demographic data. In the pre-survey, participantswere asked
to self-report their basic demographic profiles, including age, gen-
der, ethnicity, years of work experience, and fluency in the English
language (since the entire study, including the team interaction and
the questionnaires, was conducted in English). Based on partici-
pants’ self-report profiles, there are 90 females and 88 males in the
current sample. Their average age is 34.90 (𝑆.𝐷. = 11.39). The most
identified ethnicity groups are Caucasian (40.82%), Black American
(17.75%), and Asian (16.57%). On average, participants have 10.98
years of work experience (𝑆.𝐷. = 11.17). 70.69% of participants men-
tioned English as their first language, while all of them were able
to communicate fluently in English during the team conversations.
All except for 6 participants have used a voice assistant before, and
23.60% of participants reported themselves as regular users.

3.6.5 Validity check. At the end of the second post-survey (i.e.,
the final questionnaire participants filled out after completing both
teamwork tasks), we included an open-ended question for a validity
check, asking participants to describe what they thought the study
was about in text. This question is used to ensure participants were
not fully aware of the experimental manipulation. In their responses,
none of the participants mentioned team marginalization as the
topic of the study. Furthermore, to check the effectiveness of the
Wizard-of-Oz study protocol, we asked participants whether they
believed the AI agent was indeed an AI or was played by a human.
Again, all participants believed the teamwork agents were indeed
AI instead of humans.

4 RESULTS
4.1 Overview of Data Analysis
We performed all data analyses in R [115]. We began the analyses
by examining whether participants’ self-report and behavioral re-
sponses differed by (1) their gender, (2) whether they were minority
or majority members, and (3) whether the team agent adopted a
female or male voice. For each independent variable, we first ran a
factorial ANOVA to check whether there was a significant mean
difference. For independent variables that showed significant mean
differences, we then used linear models to examine the relationships
between variables. Depending on whether a dependent variable is a
repeatedmeasure or not, we used either the lm or lmer function in R
to perform linear modeling. For repeated measures (i.e., self-report
scales in the two post-task questionnaires), we used linear mixed
models from the lmer package [11] to account for within-subject
variances by including the (1|subjectID) term in the models. All
linear models (including both lm and lmer models) were controlled
for the task order (i.e., whether the data was collected from the
first or second teamwork task in a study) to account for a potential
order effect resulting from the between-within-subject design.

Then, we examined whether female and male participants re-
sponded differently in minority situations by testing a two-way
interaction term of participant’s gender (female/male) × minority
teammate (yes/no) in linear models. Likewise, we are interested in
whether the presence of a same- or different-gender agent affects
female and male minority teammates’ experience and performance
in teamwork. We performed this part of the analysis by coding each
participant’s assigned team scenario into three types. Participants
who were randomly assigned as the majority group were labeled
as receiving human support. Participants who were randomly
assigned as minority members were coded as receiving either AI
support or no support. To be specific, AI support indicates when a
minority teammate workedwith a same-gender agent; no support in-
dicates when a minority teammate worked with a different-gender
agent.

After coding these three support types, we again tested whether
the support types have any significant main effect on participants’
self-report experience and behavioral responses. Furthermore, we
examined whether there is a significant two-way interaction be-
tween participants’ gender and the support types they received.
We adopted this analytic approach instead of testing a three-way
interaction of participant’s gender (female/male) × minority team-
mate (yes/no) × agent’s gender (female/male) as the former can
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Purpose Model Independent
Variable (IV)

Dependent
Variable (DV)

Moderating
Variable (MV)

[Baseline] To examine how female and male par-
ticipants responded when assigned as minority
team members based on their self-report scales
(repeated measures)
→ Results reported in Section 4.2

lmer(DV ∼ IV + task order +
(1|subjectID))

participant’s gender × majority/minority
condition

1. team marginalization
2. team experience
3. support from teammate
4. perception of teammate
5. task load

n.a.

[Baseline] To examine how female and male par-
ticipants responded when assigned as minority
team members based on their behavioral data
(non-repeated measures)
→ Results reported in Section 4.2

lm(DV ∼ IV + task order) participant’s gender × majority/minority
condition

1. portion of speech
2. # of ideas generated
3. agreement among teammates

n.a.

[Baseline, RQ1, RQ2] To examine the main ef-
fect of experimental conditions on self-report
scales (repeated measures)
→ Results reported in Sections 4.2 & 4.3

lmer(DV ∼ IV + task order +
(1|subjectID))

1. participant’s gender
2. majority/minority teammate
3. agent’s gender
4. presence of same/different-gender agent

1. team marginalization
2. team experience
3. support from teammate
4. perception of teammate
5. task load

n.a.

[Baseline, RQ3] To examine the main effect of
experimental conditions on behavioral measures
(non-repeated measures)
→ Results reported in Sections 4.2 & 4.4

lm(DV ∼ IV + task order) 1. participant’s gender
2. majority/minority teammate
3. agent’s gender
4. presence of same/different-gender agent

1. portion of speech
2. # of ideas generated
3. agreement among teammates

n.a.

[RQ4, RQ5] To examine whether and how hav-
ing same- or different-gender agents has an effect
on minority teammates based on their self-report
scales (repeated measures)
→ Results reported in Section 4.5

lmer(DV ∼ IV + task order +
(1|subjectID))

participant’s gender × support type (hu-
man, same-gender agent, different-gender
agent)

1. team marginalization
2. team experience
3. support from teammate
4. perception of teammate
5. task load

n.a.

[RQ4, RQ5] To examine whether and how hav-
ing same- or different-gender agents has an effect
on minority teammates based on their behavioral
scales (non-repeated measures)
→ Results reported in Section 4.5

lm(DV ∼ IV + task order) participant’s gender × support type (hu-
man, same-gender agent, different-gender
agent)

1. portion of speech
2. # of ideas generated
3. agreement among teammates

n.a.

[Effect of prior experience] To examine
whether and how existing team experience mod-
erates minority teammates’ self-report experi-
ences (repeated measures)
→ Results reported in Section 4.6

lmer(DV ∼ IV*MV + task order +
(1|subjectID))

participant’s gender × support type (hu-
man, same-gender agent, different-gender
agent)

1. team marginalization
2. team experience
3. support from teammate
4. perception of teammate
5. task load

prior experience
of marginaliza-
tion

[Effect of prior experience] To examine
whether and how existing team experience mod-
erates minority teammates’ behavioral responses
(non-repeated measures)
→ Results reported in Section 4.6

lm(DV ∼ IV*MV + task order) participant’s gender × support type (hu-
man, same-gender agent, different-gender
agent)

1. portion of speech
2. # of ideas generated
3. agreement among teammates

prior experience
of marginaliza-
tion

Table 1: Summary of models tested in the present study

help with interpreting the data more handily. For instance, with
a three-way interaction test, looking at the effect of minority fe-
males or minority males working with a female agent has different
syntactic meanings, making interpretations of the findings more
challenging.

Finally, we examinedwhether participants’ prior team andmarginal-
ization experiences would affect their current human-agent team-
work experiences and behaviors. We did so by including their self-
report responses in the pre-survey as a moderating variable in
the linear models and testing a three-way interaction effect across
participants’ gender, their prior marginalization experience, and
the support types they received during teamwork. In Table 1, we
summarize all models tested for the present study.

4.2 Understanding Baseline: Human-Agent
Teamwork in Gender-Imbalanced Teams

4.2.1 Gender-imbalanced team composition influences individuals’
perceived marginalization. A significant main effect of minoritized
conditions on participants’ self-report marginalized experience ver-
ified successful experimental manipulation, such that participants
who were randomly assigned as the minority member in a team
indeed reported a significantly higher degree of marginalization

post-teamwork (𝛽 = 0.72, 𝑆.𝐸. = 0.15, 𝑡 = 4.96, 𝑝 < 0.001). Further-
more, participants reported marginally worse perceptions of their
human teammates when they were the minority team members
(𝛽 = −0.22, 𝑆.𝐸. = 0.13, 𝑡 = −1.73, 𝑝 = 0.085, partial 𝜂2 = 0.007).

4.2.2 Voice agent’s gender does not directly influence team experi-
ence or performance. Test results of linear models did not show a
significant main effect of the teamwork agent’s assigned identity
(i.e., presented in either a male-sounding or female-sounding voice)
on any of the self-report or behavioral variables. With this null
effect, we confirm the following findings have to do with whether
participants worked with a same-gender or different-gender agent,
rather than due to the assigned gender of the voice agents per se.

4.2.3 Female and male participants show gender differences in team
experience and performance. Regardless of their assigned conditions,
participants’ self-report and behavioral responses showed signif-
icant gender-based differences. To begin with, male participants
reported significantly more positive perceptions toward their hu-
man teammates (𝛽 = 0.26, 𝑆.𝐸. = 0.12, 𝑡 = 2.19, 𝑝 = 0.029) and also
marginally more favorable team experience (𝛽 = 0.22, 𝑆.𝐸. = 0.13,
𝑡 = 1.67, 𝑝 = 0.097, partial 𝜂2 = 0.007). Meanwhile, female partic-
ipants reported a marginally higher level of perceived task load
during teamwork (𝛽 = 0.28, 𝑆.𝐸. = 0.16, 𝑡 = 1.74, 𝑝 = 0.083, partial
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𝜂2 = 0.02). Demonstrated in their behavioral data, male participants
talked significantly more in team conversations (statistical test re-
sults based on transformed data: 𝛽 = 0.07, 𝑆.𝐸. = 0.01, 𝑡 = 10.54,
𝑝 < 0.001; statistical test results based on raw data: 𝛽 = 0.47,
𝑆.𝐸. = 0.04, 𝑡 = 10.54, 𝑝 < 0.001). Regarding their performance in
the idea generation task, male participants also contributed signif-
icantly more ideas than female teammates in the brainstorming
task (statistical test results based on transformed data: 𝛽 = 0.07,
𝑆.𝐸. = 0.04, 𝑡 = 1.71, 𝑝 = 0.031; statistical test results based on raw
data: 𝛽 = 0.02, 𝑆.𝐸. = 0.01, 𝑡 = 1.71, 𝑝 = 0.003). Regarding outcomes
of the decision-making task, there was no significant difference
in male and female participants’ likelihood of forming consensus
during team discussions.

Furthermore, we found female and male participants showed
several different patterns when they were the minority members
on their teams; that is, results of linear models showed a significant

Figure 2: Self-report marginalized experience by
participants’ assigned condition and their gender.
Whiskers represent standard errors.

Figure 3: Self-report perception of AI teammates by
participants’ assigned condition and their gender.
Whiskers represent standard errors.

interaction effect between participants’ gender and their assigned
conditions (i.e., whether one was a minority or majority member
in teamwork) on their subjective experience and behavior during
teamwork. We first found a significant gender difference in partici-
pants’ self-report marginalization (𝛽 = −1.36, 𝑆.𝐸. = 0.21, 𝑡 = −6.59,
𝑝 < 0.001); as shown in Figure 2, female participants reported a sig-
nificantly higher degree of marginalized experience when theywere
the minority member in a team, whereas male participants were
less likely to self-report being marginalized when they were the
only male member in a team. Meanwhile, when being the minority
members, male participants found the teamwork more burdening
and reported a significantly higher degree of task load compared to
scenarios when they were the majority group in teams; however,
female participants did not reveal a similar pattern when they were
the minority members (𝛽 = 0.75, 𝑆.𝐸. = 0.35, 𝑡 = 2.17, 𝑝 = 0.032).

Gender-imbalanced group composition can also affect one’s per-
ception of their teammates. When being the minority teammates,
female and male participants as well showed different perceptions
toward their AI teammates (𝛽 = −2.38, 𝑆.𝐸. = 1.07, 𝑡 = −2.21,
𝑝 = 0.036). To be specific, female participants expressed more pos-
itive sentiment toward their AI teammates when they were the
only female on the team, whereas male participants reported worse
perceptions of AI teammates when they the minority members in
teamwork (see Figure 3).

Analyzing data from participants’ team conversations, we found
female and male participants also showed different behavioral pat-
terns when they were the minority members in teams. In particular,
there is a significant interaction effect between participants’ gender
and their assigned condition (i.e., whether they were assigned to the
majority or the minority group) on the portion they spoke up dur-
ing team conversations (statistical test results based on transformed
data: 𝛽 = 0.08, 𝑆.𝐸. = 0.01, 𝑡 = 5.76, 𝑝 < 0.001; statistical test re-
sults based on raw data: 𝛽 = 0.54, 𝑆.𝐸. = 0.09, 𝑡 = 5.76, 𝑝 < 0.001).
When being the minority teammates, female participants tended to
become less active during team discussions, but male participants
instead talked more when they were the only male members of a
team. However, talking more did not indicate greater team contribu-
tion or productivity. In fact, though male participants talked more
when they were the minority members, they generated fewer ideas
compared to their male counterparts who were assigned as the ma-
jority members. Conversely, though minority female participants
were relatively quiet, they were able to focus on the task at hand and
generated more ideas than females whowere in the majority groups.
As a result, we also saw a significant interaction effect between
participants’ gender and assigned minority/majority conditions on
the count of ideas they produced (statistical test results based on
transformed data: 𝛽 = −0.22, 𝑆.𝐸. = 0.09, 𝑡 = −2.29, 𝑝 = 0.022;
statistical test results based on raw data: 𝛽 = −0.07, 𝑆.𝐸. = 0.03,
𝑡 = −2.29, 𝑝 = 0.022). Together, gender-based behavioral differ-
ences in the minority versus majority conditions were illustrated
in Figure 4. Meanwhile, there was no significant difference in the
outcomes of the team decision-making task.
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Figure 4: Behavioral difference in team conversations by par-
ticipants’ assigned condition and their gender. Whiskers rep-
resent standard errors.

4.3 Teamwork Experience with the Presence of
A Same/Different-Gender Agent [RQ1, RQ2]

Across all participants, whether they worked with a same- or
different-gender agent does not affect their teamwork experience.
Test results of linear models did not show any significant difference
in participants’ self-report team experience (𝛽 = 0.04, 𝑆.𝐸. = 0.30,
𝑡 = 0.12, 𝑝 = 0.907), their perceptions toward AI teammates
(𝛽 = 0.03, 𝑆.𝐸. = 0.31, 𝑡 = 0.10, 𝑝 = 0.921), their perceptions toward
human teammates (𝛽 = 0.04, 𝑆.𝐸. = 0.31, 𝑡 = 0.15, 𝑝 = 0.880), or
perceived task load (𝛽 = 0.02, 𝑆.𝐸. = 0.16, 𝑡 = 0.13, 𝑝 = 0.899).

Even when we accounted for whether a participant was a mi-
nority or majority member in their team (i.e., we tested whether
there was a significant interaction effect between the presence of
a same-/different-gender agent vs. participants’ roles (minority or
majority) in their team), there was no significant effect of the pres-
ence of a same- or different-gender agent on their team experience
(𝛽 = 0.09, 𝑆.𝐸. = 0.65, 𝑡 = 0.13, 𝑝 = 0.895), their perception toward
human teammates (𝛽 = 0.04, 𝑆.𝐸. = 0.66, 𝑡 = 0.06, 𝑝 = 0.953) and
AI teammates (𝛽 = 0.17, 𝑆.𝐸. = 0.67, 𝑡 = 0.25, 𝑝 = 0.805), or their
perceived task load (𝛽 = 0.11, 𝑆.𝐸. = 0.36, 𝑡 = 0.30, 𝑝 = 0.766).

4.4 Teamwork Performance with the Presence
of A Same/Different-Gender Agent [RQ3]

Similarly, whether one worked with a same- or different-gender
agent does not affect their teamwork performance. There was no
significant effect of the presence of a same-/different-gender agent
on the portion of team discussions one participated in (statistical
test results based on transformed data: 𝛽 = 0.004, 𝑆.𝐸. = 0.02,
𝑡 = 0.18, 𝑝 = 0.857; statistical test results based on raw data: 𝛽 =

0.03, 𝑆.𝐸. = 0.02, 𝑡 = 1.16, 𝑝 = 0.318) nor on the number of ideas
they contributed during teamwork (statistical test results based
on transformed data: 𝛽 = −0.03, 𝑆.𝐸. = 0.38, 𝑡 = 0.01, 𝑝 = 0.999;
statistical test results based on raw data: 𝛽 = −0.05, 𝑆.𝐸. = 0.38,
𝑡 = 0.38, 𝑝 = 0.248).

Again, the null effect remains even when we accounted for par-
ticipants’ roles in their teams (i.e., whether they were minority or
majority members in teamwork). As such, there was no signifi-
cant interaction effect between the presence of a same-/different-
gender agent vs. the role of participants in teams on the portion of
speech one participated in during team discussions (statistical test
results based on transformed data: 𝛽 = 0.001, 𝑆.𝐸. = 0.05, 𝑡 = 0.02,
𝑝 = 0.986; statistical test results based on raw data: 𝛽 = 0.03,
𝑆.𝐸. = 0.04, 𝑡 = 0.89, 𝑝 = 0.373) nor on the number of ideas they
contributed during teamwork (statistical test results based on trans-
formed data: 𝛽 = −0.12, 𝑆.𝐸. = 0.82, 𝑡 = 0.01, 𝑝 = 0.998; statistical
test results based on raw data: 𝛽 = −0.05, 𝑆.𝐸. = 0.58, 𝑡 = 0.01,
𝑝 = 0.318).

4.5 Gender Difference in Response to the
Presence of A Same/Different-Gender Agent
[RQ4, RQ5]

Participants’ responses to working with a same- or different-gender
agent showed significant gender differences. To begin with, there
was a significant interaction effect between participants’ gender and
the types of team support they received on their perception toward
the teamwork agent (𝛽 = 3.06, 𝑆.𝐸. = 1.44, 𝑡 = 2.13, 𝑝 = 0.044). In
particular, female participants reported significantly more positive
perceptions of the AI teammate when they were the minority mem-
bers – with the highest average ratings for same-gender agents.
Conversely, male participants showed a worse perception of the AI
teammate when they were the minority members, and they also did
not have a preference between the female agent and the male agent.
Compared to participants’ perception of their human teammates,
we did not observe significant gender difference whenworking with
a same- or different-gender agent (𝛽 = 0.09, 𝑆.𝐸. = 0.41, 𝑡 = 0.23,
𝑝 = 0.818). Gender difference in subjective experience during team-
work was also reflected in participants’ perceived task load during
teamwork (𝛽 = −1.11, 𝑆.𝐸. = 0.44, 𝑡 = −2.49, 𝑝 = 0.014). As per the
analysis from the previous section, while male teammates perceived
a greater task load when they were in the minority condition, they
felt more burdened when working with a different-gender agent
than working with a same-gender agent. Resonating with results
from the previous section, females were, by contrast, able to focus
better on the task at hand when they were the minority members,
resulting in a lower perceived task load.

Similarly, females and males demonstrated distinct behavioral
responses to same- and different-gender agents when they were
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Figure 5: Effect of agent’s support on participants’ subjective
experiences in teamwork. Whiskers represent standard er-
rors.

minority members. First, there is a significant interaction effect
between participants’ gender and received support types on the por-
tion of speech they participated in during team conversations (statis-
tical test results based on transformed data: 𝛽 = −0.09, 𝑆.𝐸. = 0.02,
𝑡 = −5.32, 𝑝 < 0.001; statistical test results based on raw data:
𝛽 = −0.47, 𝑆.𝐸. = 0.12, 𝑡 = −3.90, 𝑝 < 0.001). Once again, male par-
ticipants talked more when they were minority members, and they
were particularly talkative when working with a different-gender
agent in the minority condition. Conversely, while female partici-
pants talked less in a teamwhere they were the only female member,
the difference between working with a same- or different-gender
agent was less prominent. Again, how much a participant talked
in team conversations did not necessarily transfer to their contri-
butions. Upon observing a significant interaction effect between
participants’ gender and their support types on the number of ideas
they generated during teamwork (statistical test results based on
transformed data: 𝛽 = −0.55, 𝑆.𝐸. = 0.16, 𝑡 = −3.51, 𝑝 < 0.001;
statistical test results based on raw data: 𝛽 = −0.18, 𝑆.𝐸. = 0.05,
𝑡 = −3.51, 𝑝 < 0.001), we saw minority females thrived with the
support of a same-gender agent, producing even more ideas than
those females working in a female-dominant group. While minority

Figure 6: Effect of agent’s support on participants’ behaviors
in teamwork. Whiskers represent standard errors.

males did not show a preference for either a same- or different-
gender agent (see results reported in the above paragraph), they
were able to generate the most ideas without the presence of any
same-gender entity. Once again, we did not observe significant
results regarding participants’ tendency to form consensus during
the team decision-making task.

4.6 Influences of Individuals’ Prior Teamwork
Experience

In the following sections, we examined whether participants’ prior
experience in teamwork had any effect on how they performed
in the present teamwork. We began with examining the effect of
whether participants have experienced marginalization in the past
by testing three-way interaction terms: (1) gender × prior marginal-
ized experience: a two-way interaction between participants’ gender
and their self-report prior marginalized experience, (2) gender ×
minority/majority condition × prior marginalized experience: a three-
way interaction across participants’ gender, whether they were
assigned as the minority member in teamwork during the present
study, and whether they have experienced marginalization in the
past, and (3) gender × support type × prior marginalized experience:
a three-way interaction across participants’ gender, the type of
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support they received during the present study (from a human,
same-gender agent, or different-gender agent), and whether they
have experienced marginalization in the past.

Before examining the above test results, it is worth noting that
participants’ self-report prior experience of marginalization is not
normally distributed (based on a Shapiro-Wilk normality test:𝑊 =

0.96, 𝑝 < 0.001), and the majority of participants did not report
experiencing intense marginalization in the past (see Figure 7).
Accordingly, we used the log-transformed values of this variable
for analyses. However, findings concerning those who have expe-
rienced more marginalization in the past may still be subject to
greater variances.

Figure 7: Density plot of participants’ prior experience of
marginalization. Whiskers represent standard errors.

Results of the above-mentioned analysis first showed gender
differences in the moderating effect of one’s prior marginalization
on team behavior. First, we observed a significant interaction effect
between participants’ gender and their ratings of prior marginalized
experience on the portion of the speech in team conversations dur-
ing the current study (statistical test results based on transformed
data: 𝛽 = 0.05, 𝑆.𝐸. = 0.02, 𝑡 = 2.25, 𝑝 = 0.026; statistical test results
based on raw data: 𝛽 = 0.05, 𝑆.𝐸. = 0.17, 𝑡 = 0.27, 𝑝 = 0.024).
As shown in Figure 8, female participants who experienced more
severe marginalization in the past tended to talk less during team-
work sessions in the present study, while male participants who
experienced more marginalization in the past were more talkative
in the study sessions. Looking at the number of ideas generated
during the present teamwork experiment, participants’ prior ex-
perience of marginalization also moderated their performance in
teams (statistical test results based on transformed data: 𝛽 = 0.64,
𝑆.𝐸. = 0.31, 𝑡 = 2.03, 𝑝 = 0.042; statistical test results based on raw
data: 𝛽 = 0.21, 𝑆.𝐸. = 0.10, 𝑡 = 2.03, 𝑝 = 0.042). As shown in the
downward-trending line on the right of Figure 8, while, in general,
participants who have experienced more severe marginalization in
the past tended to contribute fewer ideas during the brainstorming
sessions, this trend was more salient among female participants.
On the other hand, there was no significant result regarding the
outcomes of the decision-making task.

Next, we examined whether and how past marginalization ex-
perience may influence female and male participants who worked
either as the majority or minority during the current teamwork
study. Results showed a marginally significant three interaction

Figure 8: Moderating effect of participants’ prior marginal-
ization experience on team behaviors.

across participants’ gender, their assignment as either majority or
minority members, and their prior experience of marginalization on
the portion of which they talked during team conversations (statis-
tical test results based on transformed data: 𝛽 = −0.09, 𝑆.𝐸. = 0.05,
𝑡 = −1.87, 𝑝 = 0.063, partial 𝜂2 = 0.02; statistical test results based
on raw data: 𝛽 = −0.15, 𝑆.𝐸. = 0.12, 𝑡 = −1.16, 𝑝 = 0.024, partial
𝜂2 = 0.008) as well as the number of ideas generated during the
team brainstorming session (statistical test results based on trans-
formed data: 𝛽 = 1.88, 𝑆.𝐸. = 0.81, 𝑡 = 2.32, 𝑝 = 0.022; statistical test
results based on raw data: 𝛽 = 0.58, 𝑆.𝐸. = 0.08, 𝑡 = 0.71, 𝑝 = 0.048).
Specifically, female and male participants who experienced more
marginalization in the past contributed fewer ideas when assigned
to the majority groups. However, when they were indeed placed in
the minority situation, male participants who experienced more in-
tense marginalization in the past contributed more ideas during the
teamwork sessions. In contrast, females who have been marginal-
ized in the past tended to contribute less to the minority condition
during the present study as well. Again, there was no significant
result regarding the outcomes of the team decision-making task.

Finally, there was a marginally significant three-way interaction
effect across participants’ prior marginalization experience, their
gender, and the types of support they received on the number of
ideas generated during teamwork (statistical test results based on
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Figure 9: Moderating effect of participants’ prior marginal-
ization experience on their responses to the assignment as
minority or majority members.

Figure 10: Moderating effect of participants’ prior marginal-
ization experience on the effect of support types.

transformed data: 𝛽 = −1.88, 𝑆.𝐸. = 1.09, 𝑡 = −1.73, 𝑝 = 0.086, par-
tial 𝜂2 = 0.02; statistical test results based on raw data: 𝛽 = −0.60,
𝑆.𝐸. = 0.13, 𝑡 = −0.46, 𝑝 = 0.045, partial 𝜂2 = 0.01). Specifically,
when considering participants’ prior experiences, male participants
who have gone through more intense marginalization benefited
more from having an autonomous agent on the team, regardless
of the agent’s gender. As shown in Figure 10, male participants
generated more ideas with the presence of a teamwork agent when
they were indeed marginalized in the present experiment. Con-
versely, female participants who have been marginalized in the past
did not show a significant difference in their work performance
(evaluated by the number of ideas generated) regardless of their
assigned conditions. However, there was no significant result when
it came to the outcomes of the decision-making task.

5 DISCUSSION
In the present study, we simulated the experiences of working in
gender-imbalanced groups in human-agent teamwork.We observed
how female and male teammates responded to this experience of be-
ing either the minority or majority members in teams, and whether
the presence of a same- or different-gender agent on the team may
change team dynamics in a way that can potentially benefit the
minority members. Our results support existing literature and show
significant gender differences in how females and males behave
when they are minoritized teammembers, such that minority males
tend to be more active and talkative, whereas minority females be-
come more reserved.

According to the present study, this phenomenon persists even
when an agent participates in teamwork. However, female and male
participants showed different responses when working with agents
of the same or different gender identities. In particular, minority
females showed more positive perceptions toward a female agent,
while minority males had no preference for the agent’s gender.
Meanwhile, minority females became more productive in terms
of generating ideas to contribute to teamwork with the presence
of a female agent. Moreover, participants’ prior experiences in
teamwork and marginalization at work could potentially moderate
their behaviors. To be specific, we found the presence of a same-
gender agent was particularly effective in supporting minority
males who had experienced severe marginalization in the past.

5.1 Design and Practical Implications
The findings of the present study have several important implica-
tions for understanding and designing applications for teamwork.
To begin with, we found participants’ subjective experience of
marginalization remains similar when working with autonomous
agents in teams. For instance, as previous work has suggested, fe-
males became more reserved while males talked more when they
were the minority members [81, 82]. This suggests rich insights
from existing literature on behaviors of minority versus ma-
jority groups are likely applicable to understanding their be-
haviors in human-agent teamwork as well. Furthermore, while
much of recent human-agent teamwork research debates whether
users viewed agents as teammates or as tools [17, 44, 104], our find-
ings suggested an agent presented with ingroup cues can already
affect minority teammates’ experience and behaviors. Meanwhile,
we see an outstanding question for future research: Whether users’
ascribing agents as teammates or as tools explains the effect of its
ingroup/outgroup cues. In other words, future work can further
explore whether users’ attribution of a teamwork agent mediates
the effect of ingroup/outgroup cues of agent design.

Interestingly, participants’ open-text responses at the end of
the post-task survey, as well as follow-up interviews with partic-
ipants who were assigned as minority members in their teams,
did not show a preference for having a male or female-sounding
agent. Per their qualitative feedback, participants often cared little
about the identity, presence, and even performance of the agent.
As one participant described their reasons, “after all, it is just an
AI.” Such responses may suggest the potential of leveraging the
agent’s presence to support minority individuals in teams without
putting them on the spot, as users, in general, had few concerns
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Figure 11: Summary of findings from the present study.

about the agent. In other words, while the presence of an agent
can lead to behavioral changes in a subliminal fashion, the
use of an agent is also not perceived as an intrusive or targeted
intervention.This aligns with the ideal of designing technology
for minorities in need [48, 59, 60] such that “interventions” can
seamlessly offer support without priming users to actively think
about the different experiences of minority and majority members
in group settings.

Furthermore, we show that, without further anthropomor-
phism, autonomous agents can still introduce significant in-
fluences to teams. In other words, a machine teammate need not
act like a human teammate in order to be helpful to teams. Recent
work in human-agent interaction has pointed to looming concerns
of adding unnecessarily anthropomorphic cues [36, 96, 121, 135].
On one hand, such design might reinforce stereotypes toward cer-
tain identities (e.g., associating females with assistants). On the
other hand, anthropomorphism can play a role in shaping users’
trust in agents. Responding to this line of research and concerns,
we intentionally avoided adopting additional human identities and
characteristics (aside from agents’ voices as the key experimental
manipulation) for these agents. Furthermore, agents would always
refer to themselves as “teamwork agents” in all team conversa-
tions instead of adopting any personified pronouns. We did not
add humanoid figures and assign names to these agents, and in
fact, intentionally minimized visual cues as much as possible when
presenting the bot. Building on these attempts, we encourage fu-
ture research to further examine whether there are specific sets

of design approaches that could define the “bare minimum” for
anthropomorphism such that agents can effectively carry out team-
work without eliciting unnecessary – and sometimes misleading –
humanoid perceptions.

However, this does not imply that teamwork agents need to be
presented as mechanical, invariable, and robotic. In fact, the agents
used in the present work all adopted natural language for verbal
communication, so that interactions with users during teamwork
remained fluent; nor did participants need to apply specific com-
mands or on-screen actions to interact with the agents. Together,
our findings suggested that designers need not adopt additional
anthropomorphic elements to present ingroup/outgroup cues for an
agent. Instead, one can prioritize making deliberate design choices
for existing design components of an agent (e.g., choosing the type
of voice for a voice assistant).

As we advocate the critical need to address individual differences
in team experiences and behaviors, findings from the present work
suggest practically conceptualizing individual differences is
highly complex and relies on more than their demographic
data.We commonly see prior literature using demographic data
(particularly gender and ethnicity) as a proxy to categorize people
with low- versus high-level marginalization experiences, but our
findings show participants’ subjective experiences may be more
nuanced. For instance, simply accounting for one’s gender identity
cannot representatively capture their prior experiences of marginal-
ization, which also serves as a key factor that determines the effect
of agents in teamwork.
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In this regard, segmenting users through multiple scales, includ-
ing subjective, behavioral, and demographic measures, may bemore
effective in tailoring agent design (We discuss this point further
in Section 5.3). Among these measures, prioritizing the evaluation
of users’ subjective experiences could already provide abundant
insights into differences in team behaviors. For example, simply
taking into account participants’ self-reported marginalized expe-
rience in group settings could explain much of their behavioral
patterns in human-agent teamwork.

The present work also shows the need to consider more sus-
tainable team relationships between users and agents. Even
though the two teamwork sessions in the present study took place
only about half an hour apart, participants already demonstrated dif-
ferent patterns between sessions when interacting with both their
human teammates and agent teammates (We discuss this point
further in Section 5.4). In this regard, we support examining team
effectiveness longitudinally as a crucial practice for designing and
researching human-agent team interaction. Multiple measurements
could enable a more comprehensive view of teamwork effective-
ness, and it is particularly helpful to understanding users’ behaviors
beyond a single occurrence.

5.2 Theoretical Implications
By showing autonomous agents’ influences on social dynamics in
multi-player teams, the present work also adds to the discussion
about whether we need new theories for human-agent teamwork
and human-AI collaboration (instead of adopting existing theories
from social science). In particular, while some believe users tend
to treat agents as human-like entities [21, 28, 106, 107, 116, 131],
others suggest this tendency depends on agents’ capability to per-
form autonomously and independently [1, 43, 62, 83, 98, 98, 99].
As we see increasing human-agent interaction research adopting
AI-powered agents, the unique nature of AI performance also adds
complexity to this thread of discussion. Specifically, scholars argue
that human interaction with AI applications may be different from
other forms of human-computer interaction for various reasons,
such as AI’s advanced technical capabilities, its probabilistic nature
(i.e., the same input does not yield identical output in responses),
and enhanced agency and autonomous features [3, 4, 130, 144].

Insights from the present research resonate with these latter
propositions, such that existing social science and HCI theo-
ries need to be revised or extended before they can be applied
to capture users’ experiences and explain their behaviors in
human-agent interaction nowadays. As seen in our findings,
while the presence of agents affects their behavioral patterns, users
did not actively view their agent teammates as social entities. We
view these phenomena as reflections of user experience evolving
along with technological progression. While humans may still carry
on existing behaviors (e.g., demonstrating social behaviors) when
interacting with agents, their perceptions of agents – and thus their
view on agents’ role in collaboration – have already shifted far from
viewing computer agents as social actors [107]. Similar perspec-
tives have been posited in recent work (e.g., [57, 58, 73]), suggesting
people may view intelligent agents as unique entities – distinct
from treating agents as human-like social actors – as technologies
and user’s experiences continue to expand.

Nonetheless, the extent to which users showed differing re-
sponses when working with agent teammates also depends on the
design of the agent and the interaction paradigm.When agents were
attached to gendered identities, their social presence was effective
in supporting minority individuals in teams. In other words, though,
by default, users no longer treat agents and humans alike, adding
anthropomorphic and social cues to the design of these agents
may still encourage users to respond socially. In the meantime, it
is important to take into account how constant improvements in
the technical affordance of AI may moderate users’ expectations
and experience in human-agent teamwork accordingly. Finally, it
is worth acknowledging that empirical studies in the present work
did not directly manipulate the degree of agents’ autonomy. Nei-
ther did we investigate other forms of interaction paradigm – for
instance, beyond collaboration, users may also experience compe-
tition with agents. This suggests avenues for future research to
determine whether and how relevant theories from HCI and other
disciplines require updates, revision, or extension to capture the
dynamics of human-agent collaboration.

5.3 Methodological Implications
From an empirical viewpoint, the present study also shows the im-
portance of triangulating multiple measures – including behavioral
and self-report data. Regarding gender differences in females and
males’ self-report marginalization, on one hand, this could be ex-
plained as females being more sensitive to a marginalized situation;
on the other hand, this could also indicate males are less likely
to report their being marginalized. However, through their behav-
ioral data, we still observed quite salient behavioral differences
in both males and females’ reactions to being minority members
and working with a same- or different-gender agent, despite males
reporting rather mild perceived marginalization. Besides, investi-
gating multiple types of behavioral data is also helpful in extracting
more comprehensive views of minority individuals’ experiences.
Specifically, for both minority males and females, the amount of
speech they participated in did not directly translate to their ac-
tual productivity and contribution to teams, but it instead indicates
whether or not a person was able to stay focused on resolving the
tasks at hand.

5.4 Limitations and Future Work
This study is not free from limitations. First, as mentioned in the
results above, due to the challenges of recruiting participants who
had previous experiences of severe marginalization, the majority
of our sample did not consider themselves as having been seriously
marginalized in the past. Therefore, future work should at least
consider recruiting an even larger sample size or conducting field
studies to capture more experiences in real life.

Besides, prior studies suggest another motivation to conduct
field studies. Because individuals are more motivated to suppress
their personal perceptions and behave professionally at work due
to concerns about social evaluations from their colleagues, one may
not demonstrate any differing behaviors toward minority members
at all [10, 149]. However, the extent to which a group tolerates dis-
criminative behaviors also serves as a critical guide for individuals’
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behaviors [117]. For instance, if the entire team is ignorant of in-
clusiveness and disrespects minority team members, such signals
may further exacerbate discrimination and marginalization in small
groups. Therefore, we encourage future work to conduct studies in
more naturalistic settings to observe more of these nuances.

Looking at the present results, we identified statistical power as
another potential shortcoming of our current study. Specifically, a
few results of statistical tests showed marginal significance. This
phenomenon can often occur when there is not enough power to
detect smaller effects. The small effect sizes of certain statistical test
results also suggested those corresponding findings might have lim-
ited practical implications [122], meaning they might not replicate
outside of such controlled, experimental settings or that the effect
of same-gender voice agents on supporting minority members in
teams might be limited when users are situated in real-world team-
work scenarios. In this regard, we provide two recommendations
for future work on similar topics: first, we suggest running a power
analysis to determine a sufficient target sample size despite signifi-
cant results in a pilot study; second, we encourage future work to
replicate key findings of the present work with a larger sample size
to ensure sufficient statistical power.

Furthermore, while the current study only entails two teamwork
sessions lasting 10 ∼ 15 minutes, team dynamics can often continue
to change over time. For instance, one may develop more trust and
reliance on their human teammates [90]. Indeed, we commonly
observed participants took the time to warm-up during their first
teamwork session. In this regard, whether a marginalized team-
mate could persistently gain support from the teamwork agent
after multiple rounds of team interaction remains an open-ended
question.

Last but not least, as we emphasize throughout the paper, minor-
ity and majority groups can be shaped by a wide range of identity
cues. As the design of voice agents in the present work limits us to
examine gender cues in a binary fashion, we highly encourage fu-
ture work to explore alternative designs that allow for more diverse
approaches to gender profiling. Likewise, we see great opportuni-
ties for input from the HCI community to incubate design ideas
that could effectively embed identity cues to agent design.

6 CONCLUSION
Results of the present work show the potential to leverage au-
tonomous agents in teams as a temporary remedy to support mi-
nority teammates. Without adopting any targeted interventions,
the mere presence of gendered voice agents can effectively alter
team experiences, perceptions of teammates, and most of all, team
behaviors and performance. This approach is particularly encour-
aging for female teammates in general or male teammates who
had intense marginalization experiences in the past. Nonetheless,
it is worth noting that, overall, the effect of the support from a
same-gender agent remains relatively limited when it comes to
those who have experienced intense marginalization and is par-
ticularly ineffective among females who have been marginalized
intensely. Therefore, adopting supportive agents in teams should
not be the permanent solution to imbalanced group compositions
or marginalization, and seeking foundational improvement in team

diversity and workplace inclusiveness remains critical in the long
run.
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APPENDIX
A STUDY SCRIPTS FOR THE TWO

TEAMWORK TASKS
Agent: [Hello everyone, it is my pleasure to work with you today.
There are two tasks that we need to work on today, so let’s get go-
ing!] OR [Great job on completing the first task! Now, let’s proceed
to the next task...]

Agent: In this task, your job is to come up with ideas for water or
energy conservation with your teammates. You can start throwing
out ideas when you’re ready . . .

[Participants take turns to contribute ideas]
Agent: To save water and energy, we can ... [Randomly draw one

idea from the following list of ideas]

• install low-flow, energy-efficient showerheads and faucets
in homes.

• wash full loads of laundry only and use cold water when
possible.

• use energy-efficient light bulbs and turn off lights when not
in use.

• install solar panels to generate electricity.
• insulate water pipes to reduce heat loss from hot water lines.
• plant trees and shrubs around the house to provide shade
and reduce energy use.

• swap out old, inefficient appliances for energy-star-rated
models.

• collect rainwater for use in the garden and for car washing.
• One way to save water and energy is to replace inefficient
toilets and use low-flush models for water conservation.

[Agent and participants continue to take turns to generate ideas
until the time limit hits]

Agent: [Great job on completing both tasks! Now, please com-
plete a short survey to reflect your experience just then. . . ] OR
[Move on to the next task]

B STUDY SCRIPTS FOR THE
DECISION-MAKING TASK

Agent: [Hello everyone, it is my pleasure to work with you today.
There are two tasks that we need to work on today, so let’s get go-
ing!] OR [Great job on completing the first task! Now, let’s proceed
to the next task...]

Agent: In this task, your job is to review a few employees’ profiles
and determine whether each person should be promoted. You will
review 5 employees in total.

[The following employees’ profiles were presented in ran-
domized orders]

[Discuss Profile 1]
Agent: Here is the employee’s profile: [show Profile 1 on screen]

Do you think this employee should be promoted? Why or why not?
• Department: Sales & Marketing
• Education: Master’s & above
• Number of training completed this year: 1 (Avg. scores:
49/100)

• Age: 35
• Gender: Female
• Previous year rating: 5 out of 5
• Length of service: 8 years
• Awards received: 0

[Participants take turns to discuss the employee’s profile]
Agent: Based on the provided information, it is likely that this

employee has been a consistent and reliable performer in her de-
partment. She has a master’s degree, has completed one training
this year with an average score of 49 out of 100, has a previous year
rating of 5 out of 5 and has 8 years of service. Additionally, she has
received no awards. This is a positive indicator for promotion. Over-
all, it appears that this employee has the potential for promotion
and should be given further consideration for the position.

[Participants take turns to discuss the employee’s profile]
[Agent and participants continue to take turns to discuss until the

time limit hits]
Agent: Now, please take a quick minute to vote and determine

whether you think this employee should be promoted.
[Participants vote to decide whether to promote the employ or not]
[Discuss Profile 2]
Agent: Here is the employee’s profile: [show Profile 2 on screen]

Do you think this employee should be promoted? Why or why not?
• Department: Operations
• Education: Bachelor’s
• Number of training completed this year: 1 (Avg. scores:
60/100)

• Age: 30
• Gender: Male
• Previous year rating: 3 out of 5
• Length of service: 7 years
• Awards received: 0
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[Participants take turns to discuss the employee’s profile]
Agent: This is difficult to answer without knowing what the role

this employee is applying for and the qualifications and experience
of other applicants. Considering the information given, this em-
ployee may not have the necessary qualifications or experience to
be promoted. They have only completed one training in the past
year with a below average score, and they have not received any
awards. Although they have been at this company for 7 years and
have had a rating of 3 out of 5 in the previous year, this may still
not be sufficient for promotion.

[Participants take turns to discuss the employee’s profile]
[Agent and participants continue to take turns to discuss until the

time limit hits]
Agent: Now, please take a quick minute to vote and determine

whether you think this employee should be promoted.
[Participants vote to decide whether to promote the employ or not]
[Discuss Profile 3]
Agent: Here is the employee’s profile: [show Profile 3 on screen]

Do you think this employee should be promoted? Why or why not?
• Department: Technology
• Education: Bachelor’s
• Number of training completed this year: 1 (Avg. scores:
73/100)

• Age: 45
• Gender: Male
• Previous year rating: 3 out of 5
• Length of service: 2 years
• Awards received: 0

[Participants take turns to discuss the employee’s profile]
Agent: Whether or not this employee should be promoted de-

pends on the overall performance of the employee and the depart-
ment’s standards for promotion. The employee has a good amount
of experience and has completed one training course with an aver-
age score of 73/100. However, this employee’s previous year rating
is only a 3 out of 5, and he has not received any awards. Therefore,
it appears that this employee may require further training and more
support to meet the standards necessary for promotion.

[Participants take turns to discuss the employee’s profile]
[Agent and participants continue to take turns to discuss until the

time limit hits]
Agent: Now, please take a quick minute to vote and determine

whether you think this employee should be promoted.
[Participants vote to decide whether to promote the employ or not]
[Discuss Profile 4]
Agent: Here is the employee’s profile: [show Profile 4 on screen]

Do you think this employee should be promoted? Why or why not?
• Department: Analytics
• Education: Bachelor’s
• Number of training completed this year: 2 (Avg. scores:
85/100)

• Age: 31
• Gender: Male
• Previous year rating: 3 out of 5
• Length of service: 7 years
• Awards received: 0

[Participants take turns to discuss the employee’s profile]

Agent: It is difficult to determine whether this employee should
be promoted without more information about their skills or ability
to meet the expectations of a higher-level job within the company.
That being said, this employee does appear to be strongly qualified
in terms of education, training, and length of service. A rating of
3 out of 5 also implies that they are meeting expectations, while
exhibiting average to above-average performance. Therefore, it is
possible that this employee could potentially be a good candidate
for promotion. That said, it will ultimately be up to the employer
to assess the employee’s qualifications and performance in order to
make the final decision.

[Participants take turns to discuss the employee’s profile]
[Agent and participants continue to take turns to discuss until the

time limit hits]
Agent: Now, please take a quick minute to vote and determine

whether you think this employee should be promoted.
[Participants vote to decide whether to promote the employ or not]
[Discuss Profile 5]
Agent: Here is the employee’s profile: [show Profile 5 on screen]

Do you think this employee should be promoted? Why or why not?
• Department: Research & Development
• Education: Master’s & above
• Number of training completed this year: 1 (Avg. scores:
84/100)

• Age: 37
• Gender: Male
• Previous year rating: 3 out of 5
• Length of service: 7 years
• Awards received: 0

[Participants take turns to discuss the employee’s profile]
Agent: It is difficult to answer this question without knowing

more information. It is important to consider the individual’s per-
formance in the current position before making a decision about
promotion. It is also helpful to consider whether the employee has
the necessary skills and experience to take on a higher-level role,
as well as the organization’s current needs and goals. Promotions
should also be based on merit and recognizing employees who
have demonstrated consistent high performance and contributed
to the organization’s success. Therefore, without knowing more
information, it is difficult to say whether this employee should or
should not be promoted.

[Participants take turns to discuss the employee’s profile]
[Agent and participants continue to take turns to discuss until the

time limit hits]
Agent: Now, please take a quick minute to vote and determine

whether you think this employee should be promoted.
[Participants vote to decide whether to promote the employ or not]
Agent: [Great job on completing both tasks! Now, please com-

plete a short survey to reflect your experience just then. . . ] OR
[Move on to the next task]
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C CODEBOOK FOR CONVERSATIONAL DATA

Actions Examples
Provide an idea "I’m from Arizona so I get a whole of sunlight,

so apparently one way to save energy is to get
those solar panels up"

Seek feedback "What do you think about this idea?"
Ask a question "Should we pick one or should we talk about

both water and energy conservation?"
Respond to a team-
mate’s question

"I think we should start instead of waiting for
the AI."

Express opinion "I don’t think the person should be promoted
because the length of service is so short ... and
why did the person only have two years of
[work] experience given that he’s already 45
years old? [...] I don’t know, may be he switched
his career path, so it looks like he is completely
new to the field?"
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