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Role-Exchange Playing: An Exploration of
Role-Playing Effects for Anti-Bullying in

Immersive Virtual Environments
Xiang Gu, Sheng Li∗ , Member, IEEE, Kangrui Yi, Xiaojuan Yang, Huiling Liu, Guoping Wang

Abstract—Role-playing is widely used in many areas, such as psychotherapy and behavior change. However, few studies have
explored the possible effects of playing multiple roles in a single role-playing process. We propose a new role-playing paradigm, called
role-exchange playing, in which a user plays two opposite roles successively in the same simulated event for better cognitive
enhancement. We designed an experiment with this novel role-exchange playing strategy in the immersive virtual environments; and
school bullying was chosen as a scenario in this case. A total of 234 middle/high school students were enrolled in the mixed-design
experiment. From the user study, we found that through role-exchange, students developed more morally correct opinions about
bullying, as well as increased empathy and willingness to engage in supportive behavior. They also showed increased commitment to
stopping bullying others. Our role-exchange paradigm could achieve a better effect than traditional role-playing methods in situations
where participants have no prior experience associated with the roles they play. Therefore, using role-exchange playing in the
immersive virtual environments to educate minors can help prevent them from bullying others in the real world. Our study indicates a
positive significance in moral education of teenagers. Our role-exchange playing may have the potential to be extended to such
applications as counseling, therapy, and crime prevention.

Index Terms—Role-exchange, role-playing, role reversal, anti-bullying, minor education, virtual reality
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1 INTRODUCTION

S CHOOL bullying is a very serious social problem. School
bullying has been reported all around the world, includ-

ing America, Europe, and Asia [1], [2]. Lebrun-Harris et al.
conducted a survey of 20,560 students aged 6-17 in the U.S.A
in 2016. The results showed that 22.7% of the students were
bullied and 6.4% of them bullied others in the past year
[1]. Kyriacou et al. surveyed more than 400 college students
in the United Kingdom, Greece, and Norway, and the re-
sults showed that a considerable proportion of the students
believed that campus bullying was a serious problem on
their campuses, and that anyone could become a victim of
campus bullying [2]. A survey was conducted with 29,268
students, ranging from primary to secondary schools, in
Zhejiang Province, China, in 2018. The results showed that
6,796 students had been bullied on campus, accounting for
23.2% of the total; 3803 students had committed bullying
on campus, accounting for 12.9% of the total [3]. Various
communities from education, law, and psychology have
made great efforts to address this issue.

In order to reduce school bullying, many solutions had
been proposed from different aspects, including training all
adults who come in contact with students [4], [5], teaching
bullies how to resolve conflicts [6], increasing students’
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empathy [7], etc. Media-related computer systems were
employed for anti-bullying [8], [9], [10], especially virtual
reality systems. However, these systems generally focus on
developing participants’ skills to stop bullying (e.g., giving
advice to the victim and helping resolve bullying) rather
than moral education that can eliminate their bullying moti-
vation or impulse in the bud. Therefore, we propose a novel
approach using immersive virtual reality (VR) technology
to help solve this severe problem. Unlike the aforemen-
tioned works, we pay particular attention to deepening the
students’ morally correct understanding of bullying and
promoting prosocial behavior in the fight against bullying.

VR technology has shown its potential in areas such
as reducing prejudice, promoting empathy, and altering
attitudes and even beliefs through role-playing [11], [12],
[13], [14], [15], [16]. A variety of roles were designed for
different purposes and expected to produce corresponding
effects. These designs include the Black role for white people
to reduce prejudice against Black people [12], the female
role suffering intimate partner violence for the batterer to
rehabilitate [17], the colorblind role in promoting helpful be-
haviors for people with color blindness [18], etc. Generally,
a participant only plays one specific role in such systems.
Through immersive virtual reality experiences, users can
convert themselves to their virtual roles and gain corre-
sponding feelings [19]. Although role-playing in VR has
shown to be effective in improving cognition, experiencing
only one role does not guarantee to yield positive effects. It
may even lead to adverse effects than expected [20].

Role reversal strategy was typically employed in psy-
chodrama therapy [21], making the users switch from their
actual role in society (such as identity, position, job, status,
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Fig. 1: (a) By role-playing in the immersive VEs, the cognition about bullying can be improved, as evidenced by an
increased tendency to anti-bullying. Participants in B2V and V2B groups play both bully and victim roles with exchange
but in different orders; the participants in group 1PP play victim only; the participants in 3PP group play bystander role.
(b) Snapshot of the user playing a role using the VR suite.

etc.) to another role opposite to this role. For example, an
employer, in reality, should play the employee role during
the therapy. This strategy can help a person ‘gain insight
to themselves or another’ and ‘deepen their emotional ex-
perience’ [22]. Inspired by role reversal, we try to explore
whether two opposite roles played by one user can have
a better effect on cognition or psychology issues than the
traditional role-playing paradigm or not. We hypothesize
that allowing users to play two opposite roles in a single
role-playing procedure can better deal with the same issues.

Based on the analysis above, we propose a novel role-
playing paradigm called role-exchange that a user plays
two opposite roles successively in the same event, so that
they can obtain a more comprehensive and profound sense
from the roles they played. Unlike role reversal [21], which
makes participants first identify their actual role in the real
world and then play the opposite role in the virtual world,
our role-exchange playing requires users to experience two
opposite roles in a VR system, regardless of their actual
roles in the real world. Furthermore, role reversal was
used to demonstrate intrapersonal conflicts [21], whereas
role-exchange may contribute to developing one’s morally
correct view or promoting prosocial behavior in a broad
sense. We use school bullying as the case study to verify
our hypothesis about the role-exchange paradigm and use
a VR simulated system with role-exchange playing for the
expectation of a positive effect on anti-bullying.

To discover the effect of role-exchange playing in im-
mersive VR and its positive effects on improving cognition
of bullying, a participant would play both bully and victim
roles during the role-playing in our experiment design. A
single victim role and a single bystander role were intro-
duced as the control groups [17]. By role-exchange playing,
we expect the students to develop a legally and morally
correct understanding of campus bullying and strengthen
their empathy and sense of justice for victims in campus
bullying incidents.

Overall, our main contributions are summarized as:

� We propose a novel role-exchange playing paradigm
that a user plays two opposite roles within the
same virtual social scenario. Using bullying as a
case, we find that the role-exchange paradigm works
significantly better than traditional role-playing in
regard to anti-bullying education. We further find
that different orders of exchange have no significant
effect on the results. Moreover, our role-exchange
paradigm has the potential to contribute to other
role-playing programs with opposite roles, such as
anti-discrimination, anti-violence, etc.

� We develop an anti-bullying system with role-
exchange play in the bullying scenario in the immer-
sive virtual environments and conduct an intensive
user study with hundreds of school students in-
volved. Specifically, student participants developed
more morally correct opinions about bullying. They
showed increased commitment to stop bullying oth-
ers, increased empathy for the victims, and more
willingness to engage in supportive behavior.

� To the best of our knowledge, our method is the first
to use virtual reality technology to conduct moral
education and prevention on school bullying.

2 RELATED WORKS

2.1 Virtual Reality Exposure
Virtual reality technology has made great progress in var-
ious fields, including education [23], training [24], games,
entertainment, and social networking [23], especially psy-
chological treatment [25] like anxiety disorders, acrophobia,
etc. Virtual reality can be used as an exposure technique
for treatment, and it has higher accessibility over tradi-
tional in vivo treatment [26] due to its low-cost and low-
risk characteristics [27]. In principle, virtual environments
could dynamically and exquisitely alter the stimuli variables
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that are hard to control readily in the real world, such as
distractions and stimulus load [28], and bring a safe and sta-
ble experience. Besides, computer-controlled environments
with varying inputs can be adapted to evoke different levels
of emotion [29].

Regarding presence in the immersive environments, a
general conclusion is that the level of presence is positively
correlated to the treatment outcome [30]. In general, place
illusion (PI) and plausibility illusion (Psi) [31] are treated as
the key components of presence. PI is the illusion of being
there, while Psi refers to the illusion what happens in the
virtual scenarios really occurs. When both PI and Psi occur,
players will respond realistically in the virtual scenario
[31], contributing to a good treatment outcome. Besides, a
virtual avatar substitute, at least partly, the player's real
body. The VR systems track body movements and display
the scene as if the virtual avatar is your own body [32].
The correspondence between the virtual avatar and the real
body can bring users the sense of embodiment (SoE) [33].
SoE will emerge when users process the physical properties
of the avatar as the properties of their own biological bodies.

In addition to anxiety disorders, virtual reality system
through role-playing is used to improve cognition. In med-
ical education, the VR system enhanced medical students'
empathy [34], [35]. Virtual reality helped educate female
college students about sexual coercion and rape-resistance
skills [36]. When offenders were embodied in a female
victim whom a man verbally abused, they would have a
better ability to recognize fear in female faces [37]. When
participants were embodied in Black virtual bodies and
interacted with other virtual characters, they would show
decreased implicit bias and more empathy for Black people
[12], [38], [39]. Embodying in older avatars made partici-
pants walk signi�cantly slower than either young avatar
or control group participants because of the Proteus effect
[40], [41]. Embodying in male avatars would buffer women
participants from experiencing gender stereotype threats
[42], [43]. Overall, immersive virtual reality has shown its
potential in modulating sociocognitive processes [17].

2.2 Role-Playing Functions

As role-playing is so widely employed in virtual reality, an
important question is how it works and how it can be more
effective. Role-playing is an experiential learning strategy,
encouraging individuals to re�ect on their knowledge and
use appropriate responses as de�ned by their roles [44].
It helps individuals change their attitudes by perspective-
taking. Virtual reality enables individuals `to understand
how a situation appears to another person and how that
person is reacting cognitively and emotionally' [45].

Many experiments have been conducted based on role-
playing theories [46], [47]. However, traditional classroom
role-play has restrictions. For example, it may be dif�cult
for classmates to engage in new roles due to their familiarity
with each other [48]. Also, all participants must be very
familiar with and understand what they played to complete
the role-play successfully [48]. Fortunately, with the help of
virtual reality, the players can safely experience the scenar-
ios repeatedly and get immediate feedback without facing
or cooperating with real people. In summary, role-playing

in virtual reality is cost-ef�cient and user-friendly [44],
making it easier for players to get used to the role. Also,
virtual reality can induce body-swap illusion [42], help users
commit to the role, and �nally promote the perspective-
taking process [49]. In addition, self-illusion may arise [19]
when the players play roles that differ from themselves in
the real world. With a high-level self-illusion, the players
mentally perceive themselves as the role and act from this
role's perspective.

The selection of perspective associated with a role is
important because the perspective from which participants
experience the virtual scenario can subsequently affect their
perceived realness [17] and the outcome of role play. When
virtual reality is used to rehabilitate abusers by asking
participants to play from the body of the female victim
role (i.e., �rst-person perspective, abbr. as 1PP condition)
or the observer role (i.e., third-person perspective, abbr. as
3PP condition), 1PP tends to evoke greater physiological
responses [17], [50]. Overall, compared to third-person per-
spective, �rst-person perspective `facilitates taking the scene
personally' [17] and is critical for `triggering the illusion of
full-body ownership' [51].

Role-playing generally involves identifying the role that
a person plays. The process of identi�cation forces one
to take the perspective of another person. According to
cognitive dissonance theory, one's behavior or attitude will
change if he experiences enough discord or dissatisfaction
[52]. Taking the bullying scenario as an example, if we
expect the participants to be more sympathetic to victims
and more willing to support them, we should ask them to
play the victim role and experience enough dissatisfaction.
That's why many studies have chosen 1PP to help change
implicit attitudes and thereby reduce bullying behaviors
[52], [53].

Simply playing from a �rst-person perspective while not
experiencing the discord or dissatisfaction may have the
opposite effect because of the stereotype activation effect
[20]. The stereotype activation effect refers to the fact that
stereotypes are automatically and unintentionally `activated
upon encountering with individual members of stereotyped
groups' [54]. It was found that participants embodied in
Black demonstrated increased implicit racial bias favoring
Whites than those embodied in White [20]. Since the par-
ticipants just observed their avatars from the mirror in the
virtual environments for only 60 – 75 secs and experienced
no dissatisfaction, the stereotype activation overwhelmed
any positive effects of perspective-taking, leading to greater
racial bias. However, other studies reported reduced im-
plicit racial bias when participants embodied in Black with
much longer duration [55] or fully explored and experienced
their virtual Black bodies [12].

2.3 Role Reversal

What will happen when participants experience different
perspectives is worth investigating. In psychodrama ther-
apy, role reversal is often used, which can show one's
intrapersonal con�icts [21]. For example, when playing the
role of the wife, the husband participant can observe his
performance from the wife's perspective. In addition, due
to the multi-perspective nature of role reversal, it is now
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often used to intervene and improve people's psychological
conditions. A typical application is the treatment of patients
with Social Anxiety Disorder (SAD) [56], [57]. People with
social anxious disorder have a negative self-image. Role
reversal enables them to view themselves from others' per-
spectives, which may help correct their distorted negative
self-image [56], [57]. H. Abeditehran et al. attempted to
quantitatively reveal the effect of role reversal on negative
cognition for patients with Social Anxiety Disorder [57].
Role reversal appears to have `a stronger effect on negative
cognition than role-playing' [57]. However, this conclusion
was based on a less rigorous condition that the control
group and role reversal group are not statistically equivalent
before role reversal.

In most conditions, role reversal refers to the process
that people `move out of their own position or role into
the signi�cant other's position and enact that role' [21].
Role reversal helps resolve con�ict within a group or helps
participants better understand another person. By contrast,
in our work, the participants do not have to be a bully or
a victim ever before. They experience these two opposite
roles in this process, and we expect the changes in their
understandings of bullying and attitude towards the bul-
lying incident. Based on the above analysis, we call our
process role-exchangeto emphasize its different role-playing
procedures and possible different effects.

2.4 Bullying Prevention

From the pedagogical aspect, a few studies were conducted
to help bullies learn reasonable ways to resolve interper-
sonal con�icts so that they stop resorting to violence. A
representative way is con�ict resolution training [6], which
guides students to understand interpersonal con�ict and
realize the dangers of aggressive behavior. Different roles
are also employed in bullying intervention programs. For
example, in the `Bullying Prevention Pack', students were
asked to play the defenders by reporting bullying or di-
rectly intervening, and `Con�dent Behaviours Exercise' was
conducted to help students become better defenders [58].

Recently, bystander education received more attention.
The bystanders generally make up the majority of those
involved in bullying incidents. Research shows that by-
stander intervention can greatly in�uence bullying behavior
[59]. And peer support is more effective than direct inter-
vention from adults in creating a cooperative community
[60]. Existing research focuses on bystanders' awareness of
protecting the vulnerable and strengthening their ability to
protect them. To help the victim, the bystanders do not
necessarily have to `stand up' to bullies. Simple actions such
as comforting afterward can also bring relief to victims [59].
However, VR-based role-playing for bullying prevention
has not been studied, and different roles (e.g., bystanders,
and victims) should be considered and designed carefully.

3 METHOD

An overview of our role-exchange study is illustrated in Fig-
ure 1. The user plays the role of bully&victim, or victim only,
or bystander only within an immersive virtual environment,
and behaves consistently with the roles' characteristics. The

TABLE 1: Four groups for between-group experiment.

Group Num. of Participants Role Experienced

B2V 54 bully �! victim
V2B 54 victim �! bully
1PP 51 victim
3PP 55 bystander

user can interact with the virtual role and environments
with the help of the VR apparatus. In our method, we
propose a process of role-exchange playing in the virtual
environment to analyze the resultant effect of changing
individuals' cognition and attitudes toward bullying and
strengthening their willingness to help victims.

3.1 Design

A between-group experiment is designed to determine the
functions of different role-playing strategies on cognition
improvement. Four groups, including B2V, V2B, 1PP, and
3PP, were designed, and each participant was randomly
assigned to one of these groups and performed role playing,
as shown in Table 1. Participants in the former two groups
(B2V and V2B) experience role exchange but in a different
order. Participants in the latter two groups (1PP and 3PP)
will not perform role exchange, these two serve as the
control groups.

Based on this design, we present two hypotheses:
Hypothesis 1 : The role-exchange playing between the

bully and the victim, i.e., B2V and V2B groups, can improve
users' cognition about bullying and promote supportive
behaviors.

Hypothesis 2 : The effect of role-exchange playing is
greater than that of 1PP and 3PP groups.

3.2 Role Behavior and Experiment Scenario

There are three perspectives from which participants can
experience associated roles in the immersive virtual envi-
ronments: the bully's perspective, the victim's perspective,
and the bystander's perspective. When playing a speci�c
role in our VR system, each participant should experience
two bullying scenarios: �rst the classroom and next the
restroom, in a �xed order. The player can interact with the
virtual role and environments when role playing. Specif-
ically, the agent controls the simulated virtual role in the
virtual bullying scenario, where the players can move their
arms and head naturally for interaction, and their avatars
move accordingly unless otherwise stated. The virtual role
is kept a �xed distance from the user to avoid visual artifacts
caused by 3D model penetration in our simulation system.

3.2.1 Bully's Perspective

Classroom scenario: A virtual victim crouches on the
ground in the classroom, and next to him stand two by-
standers who are inciting the bullying behavior. Following
the instructions shown on the HMD, the participant is asked
to insult the victim behind a table verbally. The participant
can smash all the stuff on the table and can throw this stuff
at the victim using the controller, as shown in Figure 2(a)
and Figure 3. When the participants engage in these bul-
lying actions, they will notice that the simulated victim is
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