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ABSTRACT
Immersive virtual training environments are used in various do-
mains. In this work we focus on role-play training in virtual reality.
In virtual role-play training conversations and interactions with
virtual agents are often fundamental to the training. Therefore, the
appearance and behavior of the agents plays an important role when
designing role-play training. We focus on the gender appearance of
agents, as gender is an important aspect for differentiation between
characters. We conducted a study with 40 participants in which
we investigated how agents gender appearance influences the per-
ception of the agents´ personality traits and the self-perception
of a participants’ assumed role in a training for social skills. This
work contributes towards understanding the design-space of vir-
tual agent design, virtual agent gender identity, and the design and
development of immersive virtual reality role-play training.

CCS CONCEPTS
• Human-centered computing→ HCI theory, concepts and mod-
els.
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1 INTRODUCTION
Immersive virtual training environments have become increasingly
important in recent years due to improvements in virtual reality
(VR) hardware and software, the so-called "second wave of VR"
[3]. Fully immersive virtual training environments offer certain
benefits, as the trainees can experience highly realistic, lifelike
scenarios that make them feel present in the virtual world and
transfer learned skills into the real world. Also, immersive virtual
training environments provide the possibility to manipulate and
interact with the environment and allow to repeat scenarios - in
the exact same configuration - as often as needed. Furthermore,
virtual training environments allow to train in environments that
are not available (e.g. environments that are not yet built [53]) or
dangerous (e.g. blasting works in underground coal mines [27]).
Thus, immersive virtual training applications are increasingly used
in many fields, for example, medicine [8], emergency and safety
training [27], maintenance [25, 42], police training [13, 44] and
military training [1, 6]. Moreover, a broad range of existing training
applications are aimed toward training soft skills or social skills,
e.g. training against prejudice [17], mindfulness training [35], lead-
ership development training [2], job interview training for people
with mental illness [32], training on interacting with autistic peo-
ple [38], perspective change to understand Paralympic sports [37],
training embodied cultural interaction [16] and many more.

When designing a social skills training, the conversations and
interactions with virtual agents are important, e.g. a trainee talking
to a fictional interviewer in a job interview training, or a trainee
negotiating with agents in a negotiation training. Also for social
skills role-play training VR environments are promising as they
offer high immersion while providing controlled repeatability.

Our decisions in social situations depend on how we understand
the situation and our conversational partners. Similarly, the assump-
tions we make of a conversational agent in a role-play training
might influence our decisions in such a training. In the appraisal of
social situations, we argue that it is often attributions of personality
traits and certain characteristics, that form our impression of others
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and guide the decisions we make in conversations. These assump-
tions about personality are partly based on the appearance of our
conversational partner, as Naumann et al. illustrated [43]. Therefore
we investigate the associations of agent appearance and attributed
personality traits and characteristics. However, appearance consists
of many factors that can be considered when designing agents.

We focus on the gender appearance of the agent (cf. Figure 1 -
- right side). It is important to notice that the visual appearance,
voice, name and behaviour of the agent leads to the perception of
the agent as a female* or male* body, following the theories on
gender construction and performativity of gender [10, 62]. We like
to emphasize that gender goes beyond biological sex and is based
on social factors and social influences. We use the terms "female*"
and "male*" and men*/women* to acknowledge the diversity in
the gender spectrum. The * symbolizes that gender is not a binary
construct but a spectrum which also includes people who identify
as intersexual, non-binary and other non-tradition forms of gender
performance or appearance. However, when we discuss related
work we use similar terms as the authors (e.g. male/female and
men/women).

In this work we investigate the influence of agent gender in an
immersive role-play training for social skills [cf. 3.2]. To investigate
the influence of agent gender in role-play training we have created
two characters, that are perceived/coded as male* and female* (gen-
der appearance) due to their visual appearance, their names and
their voices. In a controlled user study, we investigate the following
research questions and hypotheses:

RQ1 - Agent Personality Traits: Are different, gender-role-
specific personality traits attributed to a male* and a female* coded
virtual agent as counterpart? Hypothesis 1: Despite exactly the
same scenario and conversation content, the attributed external
personality and gender stereotypical characteristics of the virtual
agents differ.

RQ2 - Self-perception of assumedRole:Does the self-perception
of the adopted role differ in regard to the gender of the agent/the
participant’s own gender? Hypothesis 2: The attribution of person-
ality traits and masculinity/femininity of the assumed role do not
differ depending on the participants´ gender or the agents´ gender.

This work contributes towards understanding how agent gender
influences perceived personality traits and gender stereotypes in
immersive virtual training applications.

2 RELATEDWORK
2.1 Doing and Undoing Gender
When examining the aforementioned research questions, we be-
lieve it is necessary to consider feminist perspectives on technology
and its development.While early feminist researchers of technology
pointed out the (under)representation of women in the develop-
ment and usage of technology, and technology itself as being coded
as masculine [29], later so-called ’Cyberfeminism’ viewed the de-
velopment of the internet and other technologies as a means to
overcome the binary boundaries of genders (cf. Hawthorn and Klein
[30], Sadie Plant [47] and Haraway [28]).

Gender can be understood as socially produced: With their con-
cept of "doing gender", West and Zimmerman [62] referred to the
underlying and repetitive process of production and performance

of gender. Gender, following this approach, is understood as a prod-
uct of social action that is constantly produced and reproduced
in social situations and processes. Emphasizing the performative
nature of gender, Butler [10] refers to the repeated rehearsal of
existing gendered norms, conventions, and discourses and argues
for the performativity of gender.

Moreover, socially learned roles are often continued in the digital
environment. According to van Reijmersdal et al.[58], girls prefer
avatars that are similar to them physically or character-wise and
thus try to reconstruct their own identity in the game. Accordingly,
women tend to play more sexy, beautiful, and strong characters
and fewer characters that are perceived as aggressive. This can be
understood as social conditioning, as it can be found in many other
social practices. In a similar direction, Eklund [20] suggests that
female players consciously decide the gender and design of their
avatar in the online game World of Warcraft (WoW). In order to
strengthen the identification with the character as much as possible,
female players tend to choose a female avatar, as male avatars often
do not fit their body image. Also, female players often use tradi-
tionally female connotative avatars, such as healing or supportive
characters. In contrast, most men indicate selecting avatars that
have the most utility for them. Similarly, Bergstrom et al. [5] could
show that gender and profession of NPCs correlate in WoW and
that gender stereotypes are reproduced in this virtual world.

Therefore, we aimed to analyze how such mutual shaping of
gender and technology influences the perception of an agent and
the agents´ personality traits in role-play training in immersive
virtual reality. This has lead to the creation of the research question
RQ1 - Agent Personality Traits.

Yee & Bailenson [63] pronounce a reflexive function of avatar
identification, referring to the so-called "Proteus effect", which de-
scribes that the appearance of an avatar has an influence on the
self-image and gameplay behavior of the player. Fox et al. [24]
could show that a hypersexualized avatar has an influence on the
gaming behavior and the self-perception of the person playing the
game. Avatar gender has an impact on in-game behavior as noted
by [4, 64]. This impact on in-game behavior - also by other players
- is one of the reasons why gender swapping occurs in games.

We were interested in the self-perception of the participants
especially which gender participants perceived for their virtual
representation. Although participants did not see a visual represen-
tation of their avatar due to the VR first-person perspective, related
work regarding avatar gender is relevant for research question RQ2
- Self-perception of assumed role. Thus, we administered the TMF
scale [34] (see Section 3.3.2) as a control variable.

2.2 Virtual Agent and NPC Appearance
The design of virtual agents and non-playing characters (NPCs) is
an influential aspect for the user experience when interacting with
virtual characters.

Rogers et al. proposed [52] "a methodological approach towards
the visual design of NPCs to fit specific narrative roles". Chen [15]
studied the influence of identification with NPCs (and player char-
acters) and post-game attitude in a serious game about migration.
Ogier [45] used methods from ethnography to analyze NPC ap-
pearance in the game Fallout 4. For NPCs as enemies in combat
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Figure 1: Office Environment (left) and the two virtual agents: Marcus (middle) and Mira (right).

or shooter games, Rivera et al.[50] proposed design patterns and
investigated the effects of NPC design on gameplay. Pimentel et al.
[46] investigated affective/cognitive responses to customized NPCs
and Carrigan et al.[12] found that the visual level of aggression
(color, armor, and weapons) of an enemy crowd had a direct impact
on players combat performance. Although in this work we focus
on gender appearance it is important to consider the aforemen-
tioned related work especially when considering an intersectional
approach [11] - as other aspects of agent design can be confound-
ing variables that influence the overall experience apart from the
avatar’s gender.

Regarding NPC gender, Rogers et al. [51] found that NPC biolog-
ical sex in combination with participants’ gender had an influence
on mentor and enemy identification, with higher values in the op-
posite biological sex condition. In a similar direction Feng et al. [22]
systematically researched gender and proximity. In the described
study, a virtual agent - male or female - provided negative feedback,
while either standing still or approaching the participant. Results
"indicate that participants attribute greater self-blame (internal attri-
bution) for their purported poor performance when interacting with
the female virtual instructor than when interacting with the male
virtual instructor"[22, p810]. As a possible explanation Feng et al.
suggests that the female instructor is perceived as "less threatening
and as a consequence less blameworthy"[22, p816]. Moreover, a more
positive affect in response was found for the female over the male
instructor. Rapuano et. al. [48] investigated interpersonal distance
between participants and agents in VR simulations, among other
findings they could show that male participants preferred shorter
distances to smiling female agents and female participants larger
distances to angry male agents. In a similar direction Zibrek et al.
[65] investigated proximity-based differences in motion pattern
attractiveness and motion pattern gender cues. They found that
attractiveness for motions influence proximity but no effect for
gender could be found.

Silvervarg et al. [55] investigated the effects of visual gender
appearance of embodied conversational agents, focusing on verbal
abuse. Their results show that female conversational agents are
more abused than male conversational agents and androgynous
conversational agents are less abused than female conversational
agents but more abused than male conversational agents. In a simi-
lar direction, Nag and Yalçın [41] investigated stereotypes towards
virtual agents comparing female, androgynous, and male agents

with few differences in their visual attributes. Their findings suggest
a gender-balanced view of stereotypical traits. Female, androgynous
and male agents were perceived as similar in competency, agency,
and communion traits. However, the authors observed an interac-
tion effect between participants’ gender and the agents’ gender in
communion scores. Lucas et al. [36] compared personal trainer feed-
back given by humans, virtual agents, or avatars. Differences were
found especially for negatively valenced messages, which were
better regarded when given by a real human person than avatars
and agents. Feijóo-García et al. [21] analyzed the effects of agents’
gender (and accent) on mental wellness support. The authors could
not find any difference in perceived expertise regarding the agents’
gender and 50% of participants indicate no preference, however, a
female-gendered agent was preferred by 37.93% while only 6.9%
preferred a male agent - and 5,17% preferred neither.

Building on the work by [21, 22, 36, 41, 48, 51, 55, 65] we investi-
gate if influences on the self-perception of the participant in relation
to the agents´ gender can be found in a VR role play training, to be
more precise a negotiation situation between the participant and a
male* (Marcus) or female* (Mira) agent.

The related work on virtual agent appearance and gender and
the interplay with user experience influenced the research question
RQ1 - Agents´ Personality Traits, inspired by [5, 21, 36, 41, 45, 55]
and the research question RQ2 -Self-perception of assumed role -
inspired by [12, 15, 22, 51]

3 USER STUDY
3.1 Study Design
We conducted a between-subjects experiment with two indepen-
dent variables: participants’ gender (self identified as male* or fe-
male*) and agent gender (designed to be perceived as male* or
female*). Agent gender was counter-balanced assigned to both
male* and female* participants. We choose a between-subject de-
sign, as a within-subject design could make people aware of the
study purpose and influence the outcome [7].

3.1.1 Participants. Forty participants were recruited via an online
posting of the invitation to the experiment, as well as through an
internal database. 21 self-identified as female*, 19 self-identified as
male*. In our sample, ages ranged from 21 to 73, with a mean age of
41.3 (SD = 13.91). Education - International Standard Classification
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of Education (ISCED) [23] - ranged from those who had only com-
pleted mandatory school (N = 2, ISCED 0-2), had completed some
secondary education (N = 13, ISCED 3 - 4), to those who had some
form of tertiary education (N = 25, ISCED 5 - 8).

3.1.2 COVID-19 Precautions. This study was conducted during the
COVID-19 pandemic, thus precautions were taken. All participants
and facilitators wore FFP2 masks during the study. Participants
could take off the masks when wearing the VR headset to prevent
fogging of the lenses. All items (VR headset, pens, table, etc.) were
disinfected before and after the study.

3.1.3 Apparatus. The study was done in the laboratory of AIT
Austrian Institute of Technology. The study was conducted using
an HTC Vive Pro Eye VR headset [59] and an Alienware Area 51
Gaming PC [19] with the following specifications: Intel i7-58290K
3.3GHZ, NVIDIA Geforce 1080TI, 16GB RAM, . The role-play train-
ing was developed in Unity [57] and used the Microsoft Azure
Speech API [40] for implementing the speech interface.

3.1.4 Procedure. The study startedwith information about COVID-
19 precaution measures (e.g. the disinfection strategy). All partici-
pants signed an informed consent.

Afterwards participants received an introduction to the VR head-
set and the controllers, equipped the VR headset, and experienced
a peaceful mountain house (the standard Steam VR [18] welcome
room) to get familiar with being in a VR environment. When par-
ticipants were ready the training scenario was started (see Section
3.2).

After the VR experience, participants were asked to fill out the
following questionnaires (see Section 3.3), provided on a tablet and
implemented in the software LimeSurvey [26] : First four question-
naires about their impression of the agent: (1) BFI-2-S [56] for the
agent (2) TMF [34] for the agent, (3) Uncanny Valley-Questionnaire
(based on [49]) for the agent and (4) Agency/Communality semantic
differential (based on [31]) for the agent. Secondly, two question-
naires for their assumed executive role: (1) BFI-2-S [56] for their
own role and (2) the TMF scale [34] for their own role. Afterwards
a short interview was conducted. Participants were asked which 5
adjectives they would assign for the agent (Mira or Marcus). The
study ended with a debriefing and receiving the remuneration.

3.2 Scenario
The scenario was produced to be as realistic as possible. The story
of the scenario was developed based on user research with mid-
dle management employees within a large organization. The main
theme that guided the creation of the scenario was the need to
"learn to say no in a respectful and professional way". The scenario
was developed in strong collaboration between a psychologist who
conducted the user research and a dramaturgist for developing a co-
herent story. Also in terms of technical development, we aimed for
high realism through motion capturing of the agents’ movements
and voice enactment by hired actors. The same motion capturing
data was used for Mira and Marcus, performed by a female* actor,
as motion patterns can influence the perception of an agent [65].

All participants experienced the same scenario, described below.
Only the gender appearance -visual appearance, voice, and name -
of the agent (Mira or Marcus) differed for the two groups.

The VR training experience is a role play in which the participant
should be trained for social skills in a work context. Participants
take on the role of a character from middle management in a large
company. In the role-play training the participants interact in a
dialogue with an agent.

The agents´ behavior and the conversation were completely the
same only the gender appearance - visual appearance, the name, and
the voice recordings - of the agent changed. Also, the conversation
with the agent did not have any influence on the reaction of the
agent nor the outcome of the scenario, which were the same for
both agents, to keep the scenario similar and comparable for all
participants.

The scenario started with an introduction to the story and the
role of the participant. The participant was introduced to his/her
role in the training, a middle management executive who is respon-
sible for a team. The participant was told that they had to step in
for a colleague in an important executive meeting that starts in ten
minutes. At the same time, an appointment with a team member
(agent - Mira or Marcus) is scheduled. As the spontaneous meeting
is more important, the participant needs to cancel the meeting with
the agent (Mira or Marcus). This introduction was displayed in text
and in spoken by an invisible narrator.

The story introduction to the scene was followed by an intro-
duction on how to use the controller and the speech interface. In
the conversation with the agent, participants had to choose replies
from a selection of possible answers, by speaking out loud one of
the presented options.

After the introduction, the role-play started. The virtual agent
(Mira or Marcus) approached the office (cf. Figure 1 - - left side),
knocked on the door, and entered the room stating that he/she is
ready for the meeting. In the enfolding conversation, the participant
had to tell Mira/Marcus that there was no time for themeeting today.
The whole situation then escalates as the meeting had already been
postponed before, and Mira/Marcus feels being treated unfairly.
In the end Mira/Marcus storms off and passive-aggressively states
that she/he will not join the company trip next week.

3.3 Measures
Wedefined the followingmeasurements: For RQ1 - Agent Personality
Traits - we administered measurements to investigate the personal-
ity of the agent (see Section 3.3.1) and gender stereotypes assigned
with the agent (see Section 3.3.1). Moreover, participants assigned
five attributes to describe the agent. Similar to RQ2 - Self-perception
of assumed Role - we administered measurements to investigate
the perceived personality of the own role (see Section 3.3.1 and
perceived gender stereotypes of the own role (see Section 3.3.1). As
a control variable, we also included measurements for the uncanny
valley effect (see Section 3.3.3).

3.3.1 Personality. The short form of the Big Five Inventory-2 (BFI-
2-S) [56] was administered two times during the study: a) to assess
the impression the agent made on the participants and b) to assess
the perceived personality traits of the assumed executive role. The
BFI-2-S consists of 30 items, which each count towards one of the
five main personality factors (extraversion, agreeableness, consci-
entiousness, negative emotionality, and open-mindedness) and one
of fifteen facet scales. The five-factor model of personality is one of
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the most researched and well-accepted frameworks of personality
[39], therefore we deemed it a fitting measurement instrument for
our research question. The short version was chosen partly because
of a faster administration time (30 items vs. 60 items), but also be-
cause participants were rating their own role and the agent based
on relatively short interaction times of approximately ten minutes.
For a valid description of the first impression, the level of detail
provided by the short version was deemed sufficient. The BFI-S
provides a good internal consistency of alpha ranging from 𝛼 = 0.74
to 𝛼 = 0.84 for the five main scales.

3.3.2 Gender Stereotypes. Two measurements were used to assess
gender stereotypes towards the agent.

Traditional masculinity-femininity. Based on[10, 62] we explic-
itly did not tell people that Mira or Marcus should be seen as a
female* / male* agent but used gender-neutral language during the
study - e.g. referring to the agents by name or using terms like
"the person you were negotiating with". To control whether the
agents´ gender was attributed as intended (i.e. Mira as female* and
Marcus as male*), we used the traditional masculinity-femininity
survey (TMF) [34], which consists of six items that assess central
facets of ascribed masculinity-femininity. The TMF was also used
to assess the assumed masculinity or femininity of the assumed
role. We removed three items from the TMF ("Ideally, I would like
to be...", "Traditionally, my interests would be considered as...", "Tra-
ditionally, my attitudes and beliefs would be considered as..."), as
they were not applicable for rating an agent or an assumed role
instead of oneself. The TMF was used to rate the agent, as well
as the own role. The TMF uses a 7-point Likert Scale, with 1 and
7 being the masculine and feminine poles respectively. With an
internal consistency of 𝛼 = 0.9, reliable measurements can be ex-
pected. The used items were: "I consider my avatar/ the agent to
be ...", "Traditionally, the behavior of my avatar/ the agent would
be considered ..." and "Traditionally, the physical appearance of my
avatar/the agent would be considered ...".

Agency-Communality. An adapted form of the adjective lists of
Hentschel et al. [31] was administered in the form of a semantic dif-
ferential. The adjective lists were supplemented with their opposite
to form the scales. Agency and communality are two dimensions
that are sensitive to gender stereotypes in the form that agency (i.e.
ability to act) is often associated with men*, whereas communal-
ity (sense of community) is more associated with women*. Agency
consists of the four facets instrumental competence, leadership com-
petence, assertiveness, and independence, communality consists
of the three facets concern for others, sociability, and emotional
sensitivity. Each of these sub-scales is rated with three to four items
on a 7-point scale. The internal consistency of the seven main di-
mensions ranges from 𝛼 = 0.75 to 𝛼 = 0.91, indicating an adequate
to good reliability.

3.3.3 Uncanny Valley Effect. As a control variable we documented
the Uncanny Valley Effect of the agent, based on Reuten, van Dam&
Naber [49], we used 4 (adapted) items for an assessment of uncanni-
ness on a 5-point Likert Scale - perceived humaneness, naturalness,
eeriness, and attractiveness of the agent.

4 RESULTS
4.1 Personality
We assessed the impression of personality traits for the agent and
the perceived personality traits of the assumed executive role. The
ratings of the big five personality traits of the assumed leadership
role and of the agent were subjected to a two-way analysis of
variance having two levels of participants’ gender (male*/female*)
and two levels of group (male* agent/female* agent).

4.1.1 Agent Personality traits. For the agent, no effects were statis-
tically significant at the .05 significance level.

Upon investigating the sub-facets of conscientiousness, a sig-
nificant effect of group was yielded for the factors organization
(F(1, 36) = 6.11, p = 0.018) and productiveness (F(1, 36) = 4.64, p
= 0.038). In both cases, participants rated the female* agent to be
more organized (M = 4.35, SD = 0.56; M = 3.78, SD = 0.88) and more
productive (M = 4.33, SD = 0.57; M = 3.83, SD = 0.86) than the male*
agent. Subsequent t-tests resulted in a Cohen´s d of d = 0.78 for
the facet organization and d = 0.68 for the factor productiveness,
which indicates a medium to large effect size.

A significant effect of gender, as well as group, was yielded for
the sub-facet assertiveness (main factor extraversion). Participants
rated the female* agent to be more assertive (M = 3.53, SD = 0.73)
than the male* agent (M = 3.03, SD = 0.87), with a Cohen´s d of d
= 0.88, which constitutes a large effect. Also, female* participants
rated their agent counterpart as more assertive (M = 3.6, SD = 0.80)
than male* participants did (M = 2.92, SD = 0.73), independent of
the agent´s gender, with a Cohen´s d of d = 0.62, a medium effect.

4.1.2 Assumed executive role personality traits. Gender yielded a
significant effect for the factor ’negative emotionality’ (F(1, 36) =
5.10, p = 0.030), with male* participants rating their assumed roles
negative emotionality significantly lower (M=2.30, SD = 0.66) than
female* participants (M=2.75, SD = 0.62). Upon further investigating
the sub-facets of negative emotionality, it was found that the effect
emerges from the scales ’anxiety’ (F(1, 36) = 8.33, p = 0.007) with a
Cohen‘s d of d = 0.82 and ’depression’ (F(1, 36) = 6.59, p = 0.015),
Cohen‘s d = 0.92, with male* participants rating their assumed role
to be less anxious and depressed than female* participants. Looking
at the sub-facets, a significant effect was yielded for ’trust’ (F(1, 36)
= 4.47, p = 0.041), a sub-facet of agreeableness, where participants
who interacted with a male* agent rated their assumed role to be
more trusting than when interacting with a female* agent. Cohen´s
d for this group difference was d = 0.65, a medium effect size. Upon
investigating the sub-facets of openness, a significant main effect
of gender on intellectual curiosity was yielded (F(1, 36) = 4.57, p =
0.039), with male* participants rating their assumed role to be more
open to ideas (M = 3.7, SD = 0.82) than female* participants (M=
3.2, SD = 0.86), with a Cohen´s d of d = 0.65.

4.2 Gender Stereotpyes
4.2.1 Agency and Communality. A two-way ANOVA was per-
formed to analyze the effect of gender and group on the facets
of the two constructs agency and communality. This revealed that
there was no statistically significant main or interaction effect for
communality. Main effects analysis showed, that gender of the par-
ticipant did have a statistically significant effect on agency(F(1,38)



VRST2022, Nov29–Dec1, 2022, Tsukuba, Japan Regal et al.

Figure 2: Boxplot BFI Factors of the own role (left), Boxplot BFI Factors of the agent (right). X-Axis denotes the mean of the
scale, with items rated on a 5-point Likert scale.

Table 1: BFI: ANOVAs of selected sub facets for the virtual agent.

Parameter Factor SS df MS F p Tukey Cohens d

Assertiveness
[Extraversion]

Group 2,86 1 2,86 5,31 0,027*
Mira >Marcus;
Female* >Male*

d(group) = 0.88
d(sex) = 0.62

Gender 4,53 1 4,53 8,43 0,006*
Group x Gender 0,23 1 0,23 0,43 0,528
Error 19,36 36 0,54

Organization
[Conscientiousness]

Group 3,38 1 3,38 6,11 0,018*

Mira >Marcus d(group) = 0.78Gender 0,14 1 0,14 0,26 0,616
Group x Gender 0,64 1 0,64 1,15 0,291
Error 19,93 36 0,55

Productiveness
[Conscientiousness]

Group 2,58 1 2,58 4,64 0,038*

Mira >Marcus d(group) = 0.68Gender 0,20 1 0,20 0,37 0,549
Group x Gender 0,00 1 0,00 0,01 0,938
Error 19,99 36 0,56

* indicates significant difference at 𝛼 = 0.05

= 6.87, p = 0.013). This effect resulted in a Cohen´s d of d = 0.82, a
large effect between the two gender groups. Female* participants at-
tributed more agency toward the VA(M = 4.83, SD = 0.16) than male*
participants did (M = 4.25, SD = 0.15), regardless of the agents´
gender appearance.

4.2.2 Traditional masculinity-femininity scale (TMF). For the tra-
ditional masculinity-femininity scale and its subfacets, a two-way
ANOVA was performed to analyze the effect of gender and group.

TMF Ratings Agent. For the ratings of the agent, a significant
main effect of group was yielded for the TMF scale (F(1, 38) = 23.15,
p <0.001) as well as for the subfacets. Participants rated the female*
agent to be more feminine (M = 4.48, SD = 0.26) and the male* agent
to be more masculine (M = 2.75, SD = 0.27), with a large effect size
of d = 1.47.

TMF Ratings Assumed Executive Role. A significant main effect of
participants gender could be detected for the TMF overall scale(F(1,

36) = 11.75, p = 0.002) when participants were rating their assumed
executive role. Male* participants rated their role to be more mas-
culine (M = 2.82, SD = 0.20), female* participants perceived their
assumed role more neutral (M = 4.00, SD = 0.26), with a effect size
of d = 1.12.

4.2.3 Uncanny Valley. As a control variable we documented the
Uncanny valley effect for both agents. For the ratings of naturalness,
humaneness, attractiveness and eerieness, as well as a combined
score of uncannyness, a two-way analysis of variance having two
levels of gender (male*/female*) and two levels of group (male*
agent, female* agent) was performed. No significant main or inter-
action effects were found for the combined score of uncannyness,
or the subfacets naturalness, humaneness or eerieness. A signifi-
cant main effect of group was yielded for the factor attractiveness
(F(1, 34) = 4.63, p = 0.038). A post hoc Tukey test showed that the
attractiveness ratings of Marcus were significantly higher (M =2.6,
SD = 1.1) than Mira’s (M = 1.9, SD = 0.67), Cohen´s d of d = 0.67.



Marcus or Mira - Perception of Virtual Agent Gender in VR Role-Play Training VRST2022, Nov29–Dec1, 2022, Tsukuba, Japan

Table 2: BFI: ANOVAs of selected sub facets for the assumed role.

Parameter Factor SS df MS F p Tukey Cohens d

Intellectual
curiosity
[Openness]

Group 1,43 1 1,43 2,21 0,146

Male* >Female* d(gender) = 0.65Gender 2,95 1 2,95 4,57 0,039*
Group x Gender 2,15 1 2,15 3,33 0,076
Error 23,25 36 0,65

Depression
[Neuroticism]

Group 0,25 1 0,25 0,36 0,551

Female* >Male* d(sex) = 0.82Gender 4,62 1 4,62 6,59 0,015*
Group x Gender 0,57 1 0,57 0,82 0,373
Error 25,25 36 0,7

Anxiety
[Neuroticism]

Group 0,09 1 0,09 0,21 0,653

Female* >Male* d(sex) = 0.92Gender 3,65, 1 3,65 8,33 0,007*
Group x Gender 0,40 1 0,4 0,92 0,344
Error 15,80 36 0,44

Trust
[Agreeableness]

Group 1,58 1 1,58 4,47 0,041* Marcus >Mira,

Female* & Marcus >
Female* & Mira

d(group) = 0.65Gender 0,04 1 0,04 0,11 0,741
Group x Gender 1,55 1 1,55 4,39 0,043*
Error 12,71 36 0,35

* indicates significant difference at 𝛼 = 0.05

Table 3: Agency and Communality: ANOVAs of the two sub facets for the virtual agent.

Parameter Factor SS df MS F p Tukey Cohens d

Agency

Group 0,56 1 0,56 1,12 0,299

Female* >Male* d(gender) = 0.82Gender 3,46 1 4,46 6,87 0,013*
Group x Gender 0,12 1 0,02 0,04 0,846
Error 18,14 36 0,50

Communality

Group 0,00 1 0,00 0,00 1,000
Gender 0,02 1 0,02 0,03 0,860
Group x Gender 0,01 1 0,01 0,01 0,910
Error 29,05 36 0,81

* indicates significant difference at 𝛼 = 0.05

Table 4: Traditional Masculinity-Femininity: ANOVAS for the assumed role and the virtual agent.

Parameter Factor SS df MS F p Tukey Cohens d

Assumed role

Group 0,34 1 0,34 0,29 0,593

Male* <Female* d(sex) = 1.12Gender 13,60 1 13,60 11,75 0,002*
Group x Gender 0,04 1 0,04 0,04 0,851
Error 41,66 36 1,16

Agent

Group 30,04 1 30,04 23,15 <0,001*

Marcus <Mira d(group) = 1.47Gender 4,58 1 4,58 3,53 0,069
Group x Gender 1,44 1 1,44 1,11 0,300
Error 46,73 36 1,30

* indicates significant difference at 𝛼 = 0.05

5 DISCUSSION
5.1 RQ1 - Agent Personality Traits
Participants rated the gender of the agent on the TMF scale [34]. Re-
sults show that participants provided significantly different ratings
regarding gender between Mira and Marcus, Mira was rated more
feminine (M = 4,48, SD = 0,26) and Marcus was rated more mascu-
line (M = 2,75, SD = 0,27). Noteworthy, on a 7-point scale, the rating
(M = 4,48, SD = 0,26) for Mira is only slightly feminine, different

from the ratings described by [34, Figure 1]. In general male* partic-
ipants rated Mira´s gender as more coherent and Marcus´s gender
with more deviation. Female*participants rated Marcus´s gender as
more coherent and Mira´s gender with more deviation (Figure 4).
This is important to consider as the subsequent interpretations of
assumed personality and gender stereotypical characteristics might
rely on this interpretation of Mira’s gender.
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Figure 3: Agency and Communality profiles. X-Axis denotes
means of the respective items on a 7-point scale ranging from
-3 to +3.

Figure 4: Boxplot of TMF Ratings. X-Axis denotes mean value
for the respective group, with items on a 7-point Likert scale.

In the context of gendered stereotypes at the workplace or-
ganisational and management studies have made efforts to ex-
plain gendered behaviours. Burgess and Borgida [9] identify pre-
scriptively (roles and characteristics that are assumed to be femi-
nine/masculine) and descriptive (behaviour that is observed) gender
stereotypes in organizations that influence both the way women
and men are viewed in their position and how they perform their
role. We assume that these are embedded in the unconscious knowl-
edge of participants and are continued in the virtual environment
[10, 61, 62]. Participants rating of Mira’s fierce behaviour in the
work environment can be contextualised in this, as we assume that

the non-compliance with the gender stereotypes might have led to
the "neutral" rating on the TMF scale.

Also, there is a difference in the spread in the TMF rating between
male* and female* participants - cf. Figure 4 - withmale* participants
providing a more coherent rating for Mira’s gender than female*
participants. A possible explanation is that female* participants,
who themselves experienced negative consequences due to such
behaviour or who would not dare to act in such a way in a similar
situation, considered this behaviour as less female* typical and thus
more masculine*. This is also reflected in related work, in a meta-
study on gendered stereotypes in management roles, Castanio et al.
[14, p. 14] found that if women adopt male-coded behaviour women
are perceived as "cold and instrumental" with does not apply for
men the other way around.

Regarding Hypothesis 1 - Despite exactly the same con-
versation content, the attributed external personality and
gender stereotypical characteristics of the agents differ - we
could not find any significant differences for the BFI-2-S [56] main
scales - neuroticism, extraversion, agreeableness, openness and
conscientiousness. However, in the sub-facet assertiveness of the
BFI-2-S a significant difference could be found, with Mira being
rated as more assertive than Marcus. Also female* participants rate
Mira different from male* participants. Participants rated Mira as
significantly more organized and more productive than Marcus, in
the BFI-2-S sub-facets organization and productiveness. In contrast,
[7] found no effect for agent gender (and gender swap) on perceived
gender traits of an agent, respective the played role.

Similarly, in the agency and communality semantic differen-
tial (adapted based on [31]) we could see a significant difference
in agency. On the sub-scales, assertiveness and independence fe-
male* participants rated both agents as more assertive than men.
Moreover, we could see an interaction effect that Mira is rated as
more assertive than Marcus by female* participants. Also, female*
participants interpreted the behavior of Mira as rather bold (see
Figure 3). A possible explanation could be, that participants rated
the behavior based on incorporated gender stereotypes that also
apply to same-gender roles. Sheppard and Aquino [54] have shown
that conflict between women is rated by observers as more severe
than between men. This could explain why Mira’s handling of the
situation is rated differently than Marcus’, although the content,
body movement, and setup are the same.

Based on this, we assume that these gender stereotypes from real-
life office environments are continued also in virtual environments,
which is in line with studies that found such stereotypical behavior
reenactment in games [4, 5, 20, 64] and in contrast to the utopia
of a detachment of binary gender structures (man/woman) that
cyberfeminism in the 90s postulated (cf. [60]).

Thus, we can not reject Hypothesis 1 as we could show that the
stereotypical characteristics of the agent differ between a female*
and a male* agent, even when acting completely similarly.

Therefore, when designing agents and especially when using
virtual agents in role-play training it is important to consider the
effects of agents’ gender on the perception and the reaction of the
user. As agents’ appearance and gender identity have an influence
[22, 48, 51, 55] on the users’ behavior and preference [21]. This is
especially important in role-play training e.g. negotiation situation
[33] or when using agents to feedback [22] or consultation [21].
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5.2 RQ2 - Self-perception of Role
As a control variable, we administered the TMF [34] scale to doc-
ument how participants interpret the gender of their role. Male*
participants rated their role as significantly more masculine than
female* participants (M = 2,82, SD = 0,20) and female* participants
rated their role as significantly more feminine than male* partici-
pants, but overall neutral (M = 4,00, SD = 0,26). A possible explana-
tion could be that female* participants´ interpreted the behaviour
of their role as more masculine, which is further supported by the
spread in the TMF rating (cf. Figure 4). Existing gender stereotypes
that prevail in the physical world, especially in the work context,
are transferred to the assumptions of the own role during the VR
experiment (see Wajcman [61]). Neither body nor voice of the ex-
perienced executive role was presented to the participants, yet only
behaviour - given selected answers - during the conversation was
the only cue that could be interpreted towards gender. Another
possible interpretation could be that female* participants´ could
identify less with the behaviour of their role. In the presented scene,
participants incorporated the role of a manager - which is coded in
Western society mainly as a male domain with matching gender
stereotypes [14]. Women’s traditional role in organisations is often
seen as care-takers and in administrative tasks in organisations and
the lack of leadership skills that is assigned to women. Although
participants were not assigned a gender of the manager, female*
participants did assume it neutral (which can be understood as
either some see it as male* others as female* or neutral - cf. Figure
4). Especially for female* participants who, due to the behaviour of
their role, considered their role as (more) masculine, similar effects
(e.g. less embodiment, less agency and less ownership for female*
participants in a male* avatar gender swap condition) as described
by Bolt et al. [7] could have influenced participants self-perception
and participants behaviour [63]. Male* participants however per-
ceived their role as definitely male* (a bit stronger when interacting
with Marcus than with Mira). Also on the BFI inventory male* par-
ticipants rated their role significantly lower on the factor ’negative
emotionality’. This might be an indication that male* participants
see the behaviour of their role as more socially acceptable.

Regarding Hypothesis 2 - The self-perception of the role
in training does not differ depending on the gender of the
study participant there was a tendency, yet not significant on
a 0.05 significance level, that male* participants - at least in this
scenario - are more agreeable and open (BFI scales agreeableness
and openness) in a fierce discussion when talking to a male* agent.
A possible explanation could be that when talking to Mira the male*
participants rather felt as if they (respectively their role) had made
a mistake. In contrast, when talking to Marcus male* participants
rather thought that Marcus was acting unnecessary emotional. This
is supported by observations of the study facilitators as some par-
ticipants mentioned these assumptions. The neutral TMF rating
for Marcus by male* participants indicates this direction. Further
support for this interpretation comes from the BFI-2-S sub-facets,
as Mira was rated as more organized and more productive than
Marcus, also the assigned attributes were more positive for Mira as
well. This could have resulted in higher self-blame/internal attribu-
tion processes, which is in line with related work [22] who found

higher self-blame for students that interact with a female professor
compared to those interacting with a male professor.

Thus, we can reject Hypothesis 2 - as the self-perception of the
assumed manager role depends on the gender of the participants
and this might affect the role participants are performing in role-
play training. Thus for the future design of role-play training (in a
productive non-experimental setup) the role of participants should
be defined and presented to the trainees as clearly as possible. This
could be done by verbally telling participants details of their role
(e.g. age, gender, if they perform themselves or somebody else, etc.).
Alternatively, e.g. they could see their character in a mirror in the
first-person perspective, or in non-VR setups their role can be seen
from a third perspective.

5.3 Limitations and Future Work
The appearance and design of agents have many facets. In this
study, we focus on the gender aspects in the design of two agents
and the self-perception of gender during the VR experience. Still,
there are many more aspects in the visual design that could have
a further influence, that shall be investigated in the future. For
example a hypersexualized agent (cf. [24]) and or different clothing
of the agent could have resulted in different ratings. In this study,
we intentionally decide to dress both agent´s (Mira and Marcus)
quite similar (cf. Fig. 1), yet a stronger differentiation and maybe a
more stereotypical female* clothing could have resulted in different
ratings in the TMF scales and other scales. Marcus was rated asmore
attractive than Mira, thus this difference in attractiveness might be
a further influential factor additional to the agents’ gender. Also
other appearance parameters like skin tone, hair color, name, etc.
are likely to have an influence. This is especially important when
considering a - widely agreed on (cf. [11]- intersectional approach,
as not only gender by also other variables like ethnicity, social
status, etc. might contribute towards the perception of agents. Thus
in future work, we will investigate a broader range of agent designs,
following an intersectional approach.

6 CONCLUSION
We conducted a study with 40 participants in which we investigated
how different gender representations of agents (Mira and Marcus)
in VR role play training affect the participants’ experience. With
our multi-dimensional perspective, which is not based only on VR
literature but also on game, gender, and organizational studies’
literature to contextualize our findings we aim to contribute to a
broader understanding VR experiences.

This works contributes towards understanding how the agents´
gender representation affects (RQ1) the perception of agents´ per-
sonality traits, (RQ2) the self-perception of the participants’ role.
Nevertheless, future studies are needed to further investigate how
agents´ appearance, gender, ethnicity, age, clothing, etc. influence
agent perception, self-perception, and overall user experience.
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