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Investigating the Influence of
Intergroup Contact in Virtual Reality
on Empathy: An Exploratory Study
Using AltspaceVR
Matilde Tassinari* , Matthias Burkard Aulbach and Inga Jasinskaja-Lahti

Faculty of Social Sciences, Department of Social Research, University of Helsinki, Helsinki, Finland

Virtual Reality (VR) has often been referred to as an “empathy machine.” This is
mostly because it can induce empathy through embodiment experiences in outgroup
membership. However, the potential of intergroup contact with an outgroup avatar in VR
to increase empathy is less studied. Even though intergroup contact literature suggests
that less threatening and more prosocial emotions are the key to understanding
why intergroup contact is a powerful mean to decrease prejudice, few studies have
investigated the effect of intergroup contact on empathy in VR. In this study, we
developed a between-participants design to investigate how VR can be used to
create a positive intergroup contact with a member of a stigmatized outgroup (ethnic
minority) and present the results of the effect of intergroup contact in VR on empathy.
Sixty four participants experienced either positive contact (i.e., equal intergroup status,
collaborative) with a black (experimenter-controlled) avatar (experimental condition) or
no intergroup contact (i.e., ingroup contact with a white avatar; control condition), with
situational empathy (personal distress and empathic interest) being measured through a
self-report questionnaire up to a week before and right after the VR contact experience.
The experiment showed that satisfying degrees of body ownership of participants’ own
avatar and co-presence with the contacted avatar can be achieved in simple and
universally accessible virtual environments such as AltspaceVR. The results indicated
that while VR intergroup contact had no significant direct effect on empathy, exploratory
analyses indicated that post-intervention empathic interest increased with stronger
feelings of co-presence in the intergroup contact condition.

Keywords: intergroup contact, virtual reality, empathy, social psychology, intergroup relations

INTRODUCTION

Intergroup Contact and Empathy
There is a massive amount of research on the intergroup contact hypothesis (for meta-analyses see
Pettigrew and Tropp, 2006, 2008). Regarding the mechanisms explaining how intergroup contact
reduces prejudice, Pettigrew and Tropp (2008) conducted a meta- analysis of 54 studies on the three
most studied mediators: enhancing knowledge about the outgroup (11 studies, 17 independent
samples and 2,543 participants), reducing anxiety about intergroup contact (45 studies, 60
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independent samples and 13,343 participants), and increasing
empathy and perspective taking (9 studies, 14 independent
samples and 2,362 participants). Their results revealed
mediational effects for all three of these mediators, with
emotional mediators (i.e., anxiety reduction and empathy)
outperforming the mediation effect of increased knowledge.

Indeed, since then, empathy has increasingly received
empirical attention in studies of intergroup relations showing
that positive intergroup contact may enable one to take
the perspective of outgroup members and empathize with
their concerns, which may, in turn, contribute to improved
intergroup attitudes.

Empathy has been conceptualized in different ways as
a cognitive mechanism (role-taking or perspective-taking)
enabling people to imagine the internal state of someone else (e.g.,
Borke, 1971) or as an emotional construct (affective empathy)
enabling people to emotionally react toward other people’s
experiences (e.g., Batson et al., 1987). In addition, empathy
can be approached as dispositional or trait empathy (i.e., a
personality-related characteristic; e.g., Davis, 1980; Konrath et al.,
2011) or as situational or state empathy (i.e., negative and
positive affects; e.g., Hein et al., 2018). Research on intergroup
contact and empathy has largely been inspired by the affective
state conceptualization suggested by Batson and his colleagues
(Batson et al., 1987, 1997a,b, 2005). Specifically, in this paradigm,
empathy consists of two distinct vicarious empathetic reactions,
namely empathic interest and personal distress in a specific
situation (Batson et al., 1987). While the latter refers to the
egoistic motivation to reduce one’s own aversive arousal, the
ultimate goal of the former is the reduction of the other’s
need. For example, studies in different contexts have shown
that affective empathy explains the effects of intergroup contact
(especially quality) on adolescents’ intended bystander behavior
among White British adolescents (Abbott and Cameron, 2014),
positive attitudes toward diversity in organizations (Brouwer
and Boros, 2010), helping intentions and increased commitment
to help Black African Americans in a White American sample
(Johnston and Glasford, 2018), and on the positive outgroup
attitudes, perceived outgroup variability and less negative action
tendencies among colored high school children in South Africa
(Swart et al., 2011), to list just a few.

Moreover, the role of situational empathy is critical for
intergroup contact intervention research, as inducing empathy
for a member of a stigmatized group can improve attitudes
toward the target and outgroup as a whole (Batson et al., 2002).
Furthermore, a range of other emotional reactions associated
with empathy, such as feelings of compassion (Batson et al.,
1997b) or outrage at injustice (Dovidio et al., 2004) has been
studied, supporting the critical role of the affective empathy in
prejudice reduction (Dovidio et al., 2010).

Moreover, not only direct, but also extended contact (i.e.,
perceived intergroup contact) and CMC (computer mediated
contact) or e-contact have been tested in terms of their
potential to elicit empathy. The results are, however, less than
straightforward. For example, in a study by Vezzali et al. (2017)
among Italian and immigrant school children, extended contact
had a positive effect on intergroup empathy, but only among

those with a low or moderate level of direct contact. Similarly,
in their study on e-contact between majority Australians and
Indigenous Australians, Berry and White (2016) failed to find
a direct association between e-contact and empathy. It is thus
plausible that the effect of CMC or e-contact on online empathy
depends on a number of contextual characteristics. Namely, there
is research suggesting that e-contact may elicit online empathy
and improve attitudes of dominant group members toward the
non-dominant groups when text-based interactions are enriched
with visual information (Grondin et al., 2019) or video interface
(Bruneau and Saxe, 2012), or when there is an early disclosure of
a stigmatized identity during text-based interaction (White et al.,
2020). Moreover, it has been suggested that in CMC, empathy is
closely linked to presence and so the higher immersion within a
CMC channel may affect the perceived presence and empathetic
ability experienced by participants (Nicovich et al., 2005). Similar
conclusions about the contact effects online being moderated
by the specific characteristics of online context and interaction
have been reached in the meta-analysis of 23 studies on the
effect of online contact on intergroup relations by Imperato
et al. (2021). The authors suggested that future studies need to
clarify for example how status equalization relates to empathy
in computer-mediated communication. Thus, considering the
limited evidence of text-based CMC or e-contact serving as
an empathy machine in intergroup relations, in this study, we
suggest looking at whether a VR contact characterized by a higher
degree of immersion than any other forms of CMC contact may
be used as a successful tool for increasing empathy.

Virtual Reality and Empathy
One defining feature of VR is the high degree of immersion
compared to two-dimensional animations such as conventional
video games or text-based traditional CMC. Following
Cummings and Bailenson (2016), immersion refers to “the
extent to which the system presents a vivid virtual environment
while shutting out physical reality” (p. 274). A system with a
higher degree of immersion creates a stronger sense of presence
in the user. Slater and Sanchez-Vives (2016) defines presence
as “the illusion of “being there” in the environment depicted
by the VR displays” (p. 5), while Lombard and Ditton (1997)
characterize the construct as “the perceptual illusion of non-
mediation.” Importantly, this strong sense of “being there” makes
it possible to observe and measure people’s helping dispositions
in the virtual world consistently with their self-reported empathy
(Gillath et al., 2008) which can also be demonstrated with
psychophysiological measures (D’Errico et al., 2020).

When designing interventions in VR, it is important to
acknowledge that virtual environments are not simply backdrops
for social interaction, but rather scenarios that allow for a wide
range of interactions with features of the environment, increasing
the so-called Plausibility Illusion (Psi): the illusion that the events
happening in a virtual environment are actually taking place
around the subject (Slater, 2009). This, together with the illusion
of being there, increases the chances of realistic participant
behavior, that is, behavioral reactions that they would have if the
same social interaction happened in real life (Slater, 2009).
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Overall, empathy-inducing interventions in VR can be
classified into two categories: (1) via embodiment of an
outgroup member or (2) interaction with an outgroup member.
A recent review and meta-analysis of seven studies came to
the conclusion that VR interventions that have participants
take on outgroup members’ perspective can lead to increased
empathy and perspective-taking (Ventura et al., 2020). Despite
this encouraging message, a closer look at previous empirical
studies using the embodiment of an outgroup member suggests
somewhat mixed results. For example, a VR experience of
discrimination from a racial minority perspective led to
participants expressing increased empathy and understanding
for the minority perspective (Roswell et al., 2020). In a somewhat
different setting, experiencing schizophrenia symptoms with
augmented reality similarly resulted in more empathy with
people suffering from schizophrenia (Silva et al., 2017),
especially in combination with an empathy inducing instruction
(Kalyanaraman et al., 2010). A pilot study on enhancing empathy
for individuals of a different gender (Muller et al., 2017)
showed that most participants reported enhanced empathetic
concern and perspective-taking after having experienced
different scenarios of gender discrimination from a first-person
perspective. In contrast, however, participants in Oh et al. (2016)
study did not display increased empathy toward older people
after having been embodied in an old avatar (Oh et al., 2016).
Likewise, two studies by Tong and colleagues indicated that
empathy toward people with chronic pain did not increase after
embodying a chronic pain patient (Tong et al., 2017) or only on
the kindness sub-scale of the questionnaire (Tong et al., 2020).
The authors partially attributed this lack of an effect to the short
duration of the intervention.

Scholars have also highlighted that embodying an outgroup
member has the potential to change not only empathy, but also
implicit attitudes toward said outgroup. Specifically, Peck et al.
(2013) and Banakou et al. (2016) showed that embodying a
Black avatar leads to greater decrease in implicit bias compared
to embodying a White virtual body. Nevertheless, evidence in
this regard is similarly mixed, as Groom et al. (2009) showed
that implicit bias outside IVR increased after White participants
embodied Black avatars. A recent account by Banakou et al.
(2020) suggests that affects may have a central role in this process,
since implicit attitudes toward Black people worsened in subjects
that experienced negative affection during embodiment of a Black
avatar. Similarly, Hasler et al. (2017) found that the effect of
embodiment of an outgroup avatar on implicit bias is moderated
by the likability of outgroup interaction avatar. Lastly, Patané
et al. (2020) showed that the positive effect of embodiment of
an outgroup avatar on implicit bias could be strengthened by
carrying out collaborative tasks. Finally, when discussing such
perspective taking interventions, it is important to note that
taking someone else’s perspective can both diminish and further
reinforce intergroup stereotypes and negative bias instead of
mitigating it when presented with information confirming one’s
stereotype toward a social group (Skorinko and Sinclair, 2013).

A smaller set of studies used the intergroup contact paradigm
in VR. Three studies compared a 360 degree video with a 2D
version of the same material regarding its potential to elicit

empathy toward the outgroup target. Seeing a 360 degree video
of a man telling about his life with schizophrenia, did not
lead participants to report more empathy with schizophrenic
patients than in a normal video or in a control condition
(Stelzmann et al., 2021). In Schutte and Stilinović’s (2017) study,
a refugee girl guided participants through the video, and the
results showed that the more immersive 360 degree version
led to higher empathy than the 2D version and this effect was
mediated by the degree of engagement. Similarly, in a study by
Christofi et al. (2020) participants saw animated scenes from
a drug user’s life either in VR or on a desktop screen. Their
results showed no difference in the average related levels of
empathetic concern for drug users between conditions. However,
within the VR condition, participants reporting a higher sense
of body ownership and agency over the avatar representing
the drug user in the VR animation reported higher levels of
empathy Christofi et al. (2020). Further, Hasler et al. (2014)
showed that Jewish-Israeli participants who conversed with an
outgroup avatar (Palestinian) reported increased empathy and
understanding of the outgroup position, especially if the avatar
mimicked the participant.

Summarizing these findings and taking into account the
commonly small samples, the evidence thus far seems mixed.
To what degree and under what circumstances VR interventions
can increase empathy toward different outgroups defined by
different health status, ethnicity, gender, or other social categories
remains a relatively open question. The vast majority of studies
examining effects of VR on empathy used paradigms that
embodied participants in an avatar representing an outgroup
member, directly presenting their perspective. As much as this
can result in increased empathy toward the outgroup target, it can
also produce distress and have detrimental effects on outgroup
attitudes (Banakou et al., 2020). Much less is known about first-
hand contact with virtual outgroup members when embodying
a self-representing avatar. Previous studies representing the
contact paradigm seem to suggest that deep immersion into the
virtual world can lead to a stronger sense of presence and this
supports the desired effects. Barbot and Kaufman (2020) also
question the importance of the content of the VR interventions:
in their study, participants’ empathy increased after using
different VR applications regardless of the specific media content.
The main factor contributing to the increase in different facets of
self-reported empathy was, in their study, users’ experience with
VR, and especially illusion of body ownership and agency.

In this study, we argue that due to its ability to produce the
experience of co-presence, direct VR intergroup contact may
have the potential to affect empathy without empathy inducing
instructions. Namely, as seen from the reviewed research above,
previous experimental studies on the link between empathy and
helping behavior typically manipulated or stimulated empathy
toward a person in need by perspective-taking instructions. The
experimental investigations of empathy in intergroup contexts,
including CMC and VR contact, have typically used somewhat
similar designs, in which the participants were exposed to
instances of discrimination or other negative events experienced
by an out-group member and were then asked to imagine
how they felt during the task, after which their attitudes
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toward the out-group were assessed. This approach has a
range of serious limitations that the design of the present
study circumvents. Firstly, not only the altruistic nature of the
behavior produced in such designs has been contested, but also
as Neuberg et al. (1997) argued in their critique, empathic
concern should similarly arise from the mere perception or
engagement in social interaction with someone in need or
disadvantage. Secondly, as Vorauer and Sasaki (2009) have
criticized, this approach has little ecological validity as individuals
are not placed in an actual interaction situation. Their study
showed that due to the activation of metastereotypes, adopting
an empathic stance toward out-group members was beneficial
outside of, but not within, intergroup-contact situations, in
which individuals’ perspective-taking efforts were egocentric and
counterproductive. Thirdly, as previous research has mostly
used a retrospective assessment of empathetic concerns during
message processing (Shen, 2010), the extent to which empathy
experienced during the specific situation characterizes the
emotional states after the situation remains unclear. Lastly, as
stressed by Verkuyten (2004), intergroup and power relations are
situation- and context-specific and so dominance or disadvantage
should not be automatically related to particular social categories
as their nature and extent change from one situation to another.
Therefore, studies on the intergroup outcomes of contact should
not automatically attribute social disadvantage to minority group
members, but let the contact experience modify intergroup
stereotypes and boundaries.

THE AIM AND RESEARCH QUESTIONS
OF THE STUDY

In this study, we explore the potential of direct positive
intergroup VR contact to affect situational affective empathy
(i.e., to reduce personal distress and increase empathic interest),
when no perspective-taking instruction is introduced. This way,
we look at the VR contact as a means to induce individuals’
general ability to empathize with another (McLaren et al., 2019)
following positive intergroup contact. This is also reflected in
the measure of empathy used in this study that assesses personal
distress and empathic feelings at the moment of replying (rather
than a retrospective report of empathy experienced during the
interaction) and without a specific target. Specifically, we let
participants experience positive (collaborative) direct intergroup
VR contact (AltspaceVR),1 which satisfies the criteria of optimal
contact as defined by Allport (1954) and test the emotional
consequences of such contact.

Considering the lack of research on intergroup relations using
commercial, freely available VR platforms such as AltspaceVR
and the controversial results of previous studies reviewed above,
we set two exploratory research questions:

RQ1: To what extent does the Altspace virtual environment
enable perceived body ownership and control over the avatar
and co-presence with other avatars that are present in the virtual
environment?

1https://altvr.com/

RQ2: Are there differences in the effects of positive
(collaborative) VR intergroup contact (i.e., interaction with an
avatar representing the racial outgroup) vs. ingroup contact (i.e.,
interaction with an avatar representing the racial ingroup) on
different facets of empathy?

MATERIALS AND METHODS

Procedure
Participants filled in a pre-test questionnaire online using
Psytoolkit (Stoet, 2010, 2017), then arranged a time to take the
VR experiment at Aalto University (Espoo, Finland). The pre-
test included demographic data and several baseline measures.
The whole procedure took around 20 min. The data collection
took place between May and November 2021. The questionnaire
also included an informed consent form to check in order to take
part in the experiment. They then took the VR experience 3–
7 days later. In case of underage participants, a lack of objections
from their legal guardians was required in order to take part to
the experiment. The participants themselves additionally had to
check the informed consent form.

All subjects underwent the experiment in laboratory settings.
Participants were instructed by the experimenter on the use
of the Oculus headset and helped in adjusting it, if needed. If
they wore glasses, an adapter was added to the device. Then,
participants started the Altspace tutorial to learn how to interact
with the environment and steer their avatar. Once the tutorial
was completed, they were instructed to create an avatar that
resembled them. All participants followed this instruction. After
freely editing their own avatar, participants embodied it for the
whole duration of the experience. This was done for two reasons:
first, it should result in a stronger sense of body ownership of one’s
own avatar and self-relevance of the experience; and second, it
should create the expectation that the other player in the game did
the same and therefore is a member of the group represented by
the other avatar (see below). Subsequently, the experimenter led
them to the first virtual environment, that can be seen in Figure 1.
The experimenter was also present in this environment, steering
an avatar (see Figure 2) from a desktop computer in a different
location. The confederate’s avatar was in mute mode, meaning
that verbal exchange was not possible. It was possible to interact
through gestures (e.g., waving at each other).

Upon entrance, the participant was presented with the
following instruction text: “We now ask you to play ball toss
with another participant in the experiment, that is playing
simultaneously from another location. You and your partner
belong to the SAME TEAM and need to score 10 points by
throwing the red and blue bags through the hole on the board
(1 point = bag through the hole). You can find the bean bags next
to the game board. You and your partner are supposed to TAKE
TURNS at throwing. The game is over once you have scored a
total of 10 points as a team. Another team is currently playing
or will shortly begin to play in another room. The team that
will score 10 points first will be the winner. Please, we ask you
to respect TURN TAKING with your partner. The game starts
when you are ready. Please, position yourself on the opposite side
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FIGURE 1 | The virtual environment where participants play the throwing
game. Screenshot with permission from https://altvr.com.

of the other player. YOU throw first. The experimenter informs
when you have reached 10 points. Good luck!” Shortly after, a
third avatar steered by a confederate with an Oculus headset
would join the room.

Depending on the condition the participants were randomly
assigned to, they would play a throwing game with either a
white (control) or a black (experimental) avatar. Participants
were randomized using Research Randomizer 4.0 (Urbaniak and
Plous, 2013). Once the participant and the confederate scored 10
points as a team, they were stopped by the experimenter. The
participant was then instructed to join a separate virtual room
(see Figure 3) while the team scores were computed. There, they
would read the following instruction text: “The other team is still
playing or we are assessing scores and game time. Please, take a
seat while we set the next stage of the experiment. We will let
you know the results as soon as possible.” Another avatar steered
by the confederate on a desktop computer would be sitting on the
farthest seat. Regardless of the condition, this avatar was designed
to resemble Middle Eastern physical features (see Figure 2).
Participants would spend 3–5 min in that room, to ensure they
had the time to gain confidence with the new environment and
take a seat. As in the previous phase, interaction between avatars
was only possible through gestures. Then, the participant was
told that their team had won, and that they could remove the
headset once ready.

Subsequently, the participant took a post-test questionnaire
on a desktop computer, which included post-exposure measures

FIGURE 2 | Avatars representing the ingroup (control condition, A1,A2), the primary outgroup (experimental condition B1,B2), and the secondary outgroup (all
conditions, C1,C2). Screenshot with permission from https://altvr.com.
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FIGURE 3 | The virtual environment waiting room. Screenshot with permission
from https://altvr.com.

and different manipulation checks (see “Measures” section for
details). Furthermore, they were asked to give their feedback
on the VR experience. Following the post-test questionnaire,
participants were debriefed about the purpose of the study.

Each participant received a 10EUR gift card upon completion
of the study as a compensation, either via email or in the lab.

Virtual Reality Implementation
Participants completed the experiment at [blinded location],
using an Oculus Quest 2 headset. This head-mounted display
has a resolution of 1,832 × 1,920 pixels per eye, which can
be displayed at up to 120 Hz. It weighs 503 grams and can
adjust interpupillary distance by sliding the lenses in three
different positions. The headset and controllers are equipped
with inside-out tracking and allow 6 degrees of freedom head
and hand tracking. Those features enable orientation and
positional tracking in the virtual space, as well as integration
of virtual hands (see https://developer.oculus.com/resources/
oculus-device-specs/ for more technical specifications). The
remaining two participants (n = 2) completed the experiment
using their own VR headset, given that AltspaceVR was
supported. The accepted devices were Oculus Rift, Rift S, Quest,
Quest2, and HTC VIVE. More information about the part of
the sample using their own VR devices can be found in the
participants section. Since they belonged to the pilot experiment,
their data is not included in the analyzed sample.

The virtual environment was partly created using the Altspace
built-in tools and partly modeled on the software Unity3D
(version 2020.3.9f1), to be later uploaded to AltspaceVR.
AltspaceVR is a free social app that is available on most VR
headsets. Its main purpose is to allow people to gather, interact,
and cooperate in VR. It allows users to organize and hold events
such as shows, meetings, workshops, and so on, as well as to create
highly customizable virtual environments where it is possible to
organize large gatherings. Avatars are also highly customizable
and allow both voice interaction and text messaging. Altspace
was chosen to support this experiment for two main reasons.
Firstly, its completely customizable features allow for potentially
creating any kind of environment, be it a crowded event, a

virtual lab, or a remote extraterrestrial location. Secondly, it
is accessible to most VR users worldwide, and being already
widespread it allows for studying social processes that might
already be taking place between users in this environment, and
to implement interventions that can be delivered to an already
existing population.

The avatars used by confederates were entirely modeled in
Altspace. Participants assigned to the experimental condition
interacted with an avatar representing a person of African
ethnic background, while participants assigned to the control
condition played with avatars representing a person of Caucasian
ethnicity. Regardless of the assigned condition, all participants
also briefly faced an avatar representing a person of Middle
Eastern ethnic background (exception made for n = 3, due to
difficulties in loading the virtual environment). Each participant
only interacted with avatars of the same gender they identified
with, to avoid effects specific to female-male interactions. In total,
6 avatars were designed to interact with participants. Those can be
seen in Figure 2. A confederate was also constantly present in the
virtual environment, to provide support and guide participants
through the experiment. The confederate’s avatar can be seen in
Figure 4 and did not vary across participants.

Participants
A total of N = 64 participants took part in the experiment.
Among those randomly assigned to the experimental condition

FIGURE 4 | Avatar steered by the experimenter across all conditions.
Screenshot with permission from https://altvr.com.
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(n1 = 32), the average age was 20 years, and they had none to
little previous experience with VR (m1 = 2.03/5). Participants
in the control condition (n2 = 32) were on average 17 years
old. The age difference between groups stems from changes
in the recruitment strategy as we started targeting high school
students after our initial university student sample. Similarly to
the experimental group, they had none to little previous VR
experience (m2 = 2.09/5).

Twenty nine of the 33 participants in the control condition
indicated being of white ethnicity with four participants
additionally indicating being of Asian ethnicity. One participant
in this condition indicated having an African background.
We excluded this participant’s data from all analyses, leaving
us with 32 participants in the control condition. In the
experimental condition, all 32 participants indicated to be of
White ethnicity with one participant additionally self-identifying
as of Asian ethnicity.

Measures
All scales were translated to Finnish by two
independent researchers.

Empathy
Batson et al. (1987) affective empathy scale was used to measure
self-reported levels of situational empathy. This instrument is
composed of fourteen adjectives describing different emotional
states and the participants are asked to what extent they
experience these emotions on a scale from 1 = “not at all”
to 7 = “very much.” The items form two subscales, personal
distress (alarmed, embittered, annoyed, uncomfortable, baffled,
embarrassed, worried, upset) and empathic interest (empathetic,
sensitive, affable, compassionate, affectionate, moved). The
measure can be used as either a difference score that is computed
by subtracting the distress scale score from the overall score
as originally suggested by Batson et al. (1987), or as a two-
dimensional scale with separate scores for personal distress and
empathic interest following an interaction situation. In this study,
we decided to report separate scores for both sub-scales to
test the possible effect of VR contact on both components of
empathy. Crohnbach’s alpha for the different empathy scales
were satisfactory (0.88 and 0.86 for empathic interest pre-
and post-intervention, respectively; 0.76 and 0.82 for personal
distress pre-and post- intervention, respectively). It is worth
noting that this scale provides a reliable measure of situational
empathy rather than dispositional, thus it is highly influenced
by the context and not stable over time. We measured empathy
first during the pre-test, namely 3–7 days prior to the VR
experience, with the intent of having a baseline level of empathy,
while the post-test measurement took place immediately after
taking the experiment.

Body Ownership and Perceived Control Over the
Avatar
A measure of body ownership from Peck et al. (2013) was used to
assess the degree to which participants identified with the avatar
they steered in the virtual environment on a five-point Likert
scale, where 1 = “strongly disagree” and 5 = “strongly agree.”

Specifically, the items “I felt as if the body I saw in the virtual
world might be my body” (item 1) and “I felt like the avatar was
not me” (item 4) refer to the degree of self-overlap with the virtual
body and are combined to form an indicator of body ownership
by calculating (Item1+ 6 - Item 4)/2. The correlation between the
two items was –0.59. The item “I felt like I controlled the avatar
as if it was my own body” was used as a single-item measure of
control over the avatar.

Co-presence
A four-items scale measuring co-presence in VR was used to
measure the degree of salience of the other person in the
interaction (Short et al., 1976), with particular reference to Biocca
and Harms’s (2002) notion of co-presence of the embodied other
as “the detection and awareness of the co-presence of others’
mediated body.” Items (adapted from Biocca and Harms, 2002)
were rated on a five-points Likert scale from 1 = “strongly
disagree” to 5 = “strongly agree.” Example items are “I often felt
as if my partner and I were together in the same room,” “I hardly
noticed my partner in the room.” The Crohnbach’s alpha for this
scale was satisfactory, α = 0.76.

Online Pilot Study
To check whether the application produced a sufficient feeling of
body ownership of the avatar and of co-presence with the other
avatar, we tested the procedure with three participants online who
used their own VR headsets. Procedures were slightly different
for these participants. First of all, participants’ eligibility was
checked depending on the device they owned. Upon sign-up for
the VR experiment, they were sent an email with preliminary
instructions to download the Altspace app on their device before
the chosen date. Then, 30 min before the experiment was set to
begin, they were sent the full instructions via email, including
username and password to access a pre-made account with access
to the virtual environment. The experimenter was present in the
throwing game room to guide through the experience. Our three
online pilot participants reported an average score 4 on body
ownership and 3.67 on co-presence, indicating that the procedure
worked sufficiently well.

Nevertheless, due to the differences in procedure that may
have hindered the generalizability of results, it was decided not
to include the pilot data in the final sample.

Data Analysis
We used independent t-tests for testing differences between
conditions in co-presence, body ownership, and perceived
control over the avatar. The two subscales of the empathy scale
(empathic interest and personal distress) as well as the difference
score between general empathy and distress were analyzed with a
mixed ANOVA using condition as a between- and time as (before
the VR session vs. after) as the within-subjects variable. We
further visually inspected relations between variables of interest
for exploratory analyses.

All analyses were conducted in R software (R Core Team,
2017) with the following packages: rstatix (Kassambara, 2021),
tidyverse (Wickham et al., 2019), dplyr (Wickham et al., 2020),
forcats (Wickham, 2021), ltm (Rizopoulos, 2006), corrgram
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(Wright, 2021), stargazer (Hlavac, 2018), ggplot2 (Wickham,
2016, p. 2), cowplot (Wilke, 2020), apaTables (Stanley, 2018), and
Routliers (Delacre and Klein, 2019).

RESULTS

Of the 32 participants in the control condition, 31 indicated
that they thought the avatar they interacted with was Finnish.
Two participants perceived the avatar as being homosexual, one
participant thought of the avatar being mentally disable, and one
thought him to be an immigrant. In the experimental condition,
24 out of 32 participants chose “African background,” 4 “Arabic,”
13 “Finnish,” 1 “homosexual,” 3 “migrant,” and 5 “Muslim.” Such
information was collected through a single-item measure asking
participants to check which social groups they thought the avatar
belonged to. This was encompassed in the post-test questionnaire
as a manipulation check. The majority of participants thus
interpreted the manipulation of the avatar as intended.

Overall values for body ownership (m = 3.14, sd = 1.02),
co-presence (m = 3.33, sd = 0.91), and perceived control
over avatar (m = 3.09, sd = 1.09) were above the middle
of the scale. Conditions did not differ significantly regarding

body ownership (m(control) = 3.08, sd(control) = 0.99,
m(experimental) = 3.20, sd(experimental) = 1.05; t = –0.49,
df = 61.78, p = 0.63), perceived control over the avatar
(m(control) = 3.13, sd(control) = 1.10, m(experimental) = 3.06,
sd(experimental) = 1.11; t = 0.23, df = 62.00, p = 0.82)
or co- presence (m(control) = 3.27, sd(control) = 0.91,
m(experimental) = 3.38, sd(experimental) = 0.93; t = –0.48,
df = 61.97, p = 0.63). The distributions of body ownership,
perceived control, and co-presence variables for both conditions
are shown in Figure 5.

The results of the mixed between-within ANOVA indicated a
main effect of time on both empathic interest [F(1, 62) = 9.72;
p = 0.003; η2 = 0.023] and personal distress [F(1, 62) = 41.46;
p < 0.001; η2 = 0.156], but not for the difference score calculated
as the difference between empathic interest and personal distress
[F(1, 62) = 2.66; p = 0.11; η2 = 0.006]. As can be seen in Figure 6,
the scores for both empathic interest and personal distress
decreased from before pre- to post-intervention, to a similar
degree in both the experimental and control group. Removing
participants who did not attribute an African background to the
avatar in the experimental group did not change the pattern of
results. We also detected three outliers in personal distress at
baseline and four outliers at follow-up. Removing them from the

FIGURE 5 | Violin and boxplots for the following variables: body ownership, perceived control over the avatar, and feelings of co-presence (from left to right). Plotted
variables are grouped by condition. Lines within the boxes indicate the median, with the upper and lower limit representing the 75th and 25th percentile, respectively.
Body ownership was calculated as a mean score of two items, perceived control over the avatar (measured with a single item), and feelings of co-presence
(calculated as a mean score of four items). Measurement scales ranged from 1 to 5.
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FIGURE 6 | Boxplot for the sub-scales of the empathy scale divided by
measurement timepoint and condition. The lines within the boxes indicate the
median with the upper and lower limit indicating the 75th and 25th percentile,
respectively.

mixed ANOVA for personal distress scores did not change the
pattern of results.

We inspected correlations between the empathy variables and
the other analyzed variables for exploratory purposes. Without
any preset hypothesis, our purpose was to explore the relationship
between empathy and measures related to embodiment and
contact in VR (i.e., body ownership, co-presence, and control
over the avatar). We found that the empathy difference score
measured after the VR experience correlated significantly with
feelings of body ownership (r = 0.34, t = 2.89, df = 62, p = 0.005)
and control over the avatar (r = 0.35, t = 2.90, df = 62,
p = 0.005) across groups. In other words, the more participants
had an experience of control over and body ownership in
their avatars, the higher they scored in general empathy (i.e.,
difference score) after the intervention. One noteworthy pattern
that warranted further inspection was that empathic interest after
the intervention highly correlated with scores on the co-presence
scale, but only in the experimental condition (r = 0.48, t = 3.00,
df = 30, p = 0.005). We followed up on this by conducting
a regression predicting post-intervention empathy scores by
condition (experimental vs. control), co-presence scores, and
their interaction. The interaction effect was significant (b = 0.87,
t = 2.48, p = 0.016), indicating that the relation between co-
presence and empathic interest differed between conditions. No
further differences between the two conditions studied were
detected. Supplementary Table 1 shows means and standard
deviations for all variables of interest as well as the correlations
between them across the whole sample.

DISCUSSION

In the current study, participants immersed themselves into a
virtual world of intergroup relations through a commercial, freely

available VR application, “AltspaceVR,” using head-mounted
displays. We did not find that our positive, collaborative
intergroup contact intervention would have a significant effect on
participants’ empathy when compared to the effect of an ingroup
contact in the control group. While both experienced distress and
empathic interest were lower after the VR session compared to
pre-test scores, this was true to a similar degree for both groups
of participants.

The failure to obtain the effect of intergroup contact may
be due to several reasons. Firstly, it is important to point
out that our measure of empathy was, unlike in many earlier
studies, not specifically related to intergroup situations nor
was it a post hoc measure of empathy experienced during
the interaction situation. Rather, it was a measure of how
empathetic and distressed participants felt at the moment of
answering and thus represented a general situational affective
empathy. At the first measurement timepoint, this was outside
of any specific context, with the intention of measuring baseline
levels of empathy outside any social interaction; at the second
measurement timepoint, this was right after the VR experience
and is thus most likely mainly influenced by that experience.
Any interpretation of our results rests on this conceptualization
and measurement of empathy. The fact that participants in
both groups reported relatively low levels of distress after using
AltspaceVR shows that the VR experience was not perceived as
negative and did not elicit feelings of anxiety or discomfort in
most participants.

Secondly, we are inclined to suggest that increased empathy
following intergroup contact should not automatically be
perceived as a desired effect. Indeed, previous research shows
that intergroup contact is most likely to lead to increased
empathy, but it does so when the target outgroup member is
perceived as disadvantaged or in need. A review by Christofi
and Michael-Grigoriou (2017) shows that most studies aimed at
increasing empathy in VR emphasize the disadvantaged status of
the contacted outgroup, thus building on the unequal status of
the interacting agents. This was not the case in the current study:
the outgroup avatar was at the same skill level as the ingroup
avatar in the control group and at a similar skill level as the
participants’ own avatars regarding the task at hand (the tossing
game) and therefore probably did not elicit the impression of
being disadvantaged or in need. We consider this a feature of our
design rather than a bug as equal status of intergroup partners
is one of the main conditions for intergroup contact to decrease
prejudice as postulated by Allport (1954). Actually, Imperato
et al. (2021) found that in all 23 studies included in their meta-
analysis, online interaction was characterized by equal status of
interaction partners. It thus seems to be a rather universal feature
of online interaction emphasizing the potential of online contexts
as a platform for prejudice reduction. Relatedly, participant
instructions said they were engaging in a competition with
another team. This competition situation might have led to a
decrease in empathic interest (Zaki, 2014), especially since the
empathy measure did not indicate a specific target for these
feelings. This also adds to the discussion on the role of empathy
in intergroup contexts in general as intergroup contact has been
shown to have ironic effects leading to more helping behavior

Frontiers in Psychology | www.frontiersin.org 9 February 2022 | Volume 12 | Article 815497

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-815497 February 2, 2022 Time: 9:45 # 10

Tassinari et al. Intergroup Contact, Empathy, Virtual Reality

and paternalistic attitudes, which happens at the expense of
willingness to combat prejudice and inequality (Nadler, 2016).

Thirdly, a competing line of interpretation relies on the
age of the sample, since most of the participants were
high-school students. Indeed, a meta-analysis by Konrath
et al. (2011) suggests that dispositional empathy is steadily
decreasing, especially in younger generations. One of the possible
explanatory paths lies in the growth of online social interaction
and use of social media platforms at the expense of real-life
interactions, suggesting that younger generations that make
wider use of those may have reduced capacities of perspective-
taking and empathic concern above all. This constitutes a
hypothetical limitation of the current study, which would ideally
be replicated with an older sample.

Lastly, the chance that avatar features hindered the creation
of solid group memberships among the two conditions also
needs to be taken into account. Indeed, a potential failure to
represent and differentiate outgroup and ingroup members could
have undermined the effectiveness of the virtual intergroup
contact experience.

We are aware that any theoretical interpretation based on
the lack of statistical effects can only be a tentative explanation.
Thus, we wish to specify that all lines of thought are purely
speculative premises to the failed increase in empathy following
the experimental manipulation. When it comes to potential
moderators of VR contact, we focused on factors related to the
degree of immersion of the experience. We could show that a
relatively simple, freely available solution like AltspaceVR led to
acceptable average levels of body ownership, control over the
avatar, and feelings of being in the same room as the interaction
partner (co-presence). It must be noted, however, that this
interpretation is merely based on the means of the scales used
to measure participants’ experiences with no validated cut-off
points for “sufficient” levels of different aspects of immersion.
Second, the current sample had a low level of previous experience
with VR and this “novelty effect” might wear off with repeated
use. More experienced users of VR might not find the rather
simple design of AltspaceVR convincing. The fact that most
participants identified the group membership of our avatars as
intended shows that such manipulations of avatar ethnicity are
possible in this environment.

We also explored the relationship between our post-
intervention empathy measures with the above-mentioned
potential moderators. Our exploratory analyses showed no clear
patterns for the relationship between body ownership or control
over the avatar and empathic interest or personal distress among
participants after the intervention. This is in contrast with
recent findings by Barbot and Kaufman (2020), who showed that
the illusion of body ownership and agency were the strongest
predictors for different measures of empathy, regardless of the
content of the VR experience. However, we did find significant
correlations between the empathy difference score as suggested
by Batson et al. (1987) and both body ownership and perceived
control over the avatar in both groups’ post-test scores. In
other words, the more participants had an experience of body
ownership and control over their avatars, the higher they scored
in general empathy after the intervention. This pattern of

results and the lack of differences between the groups regarding
empathy, is in line with the results from that study.

Moreover, we did observe a tentative but potentially
interesting pattern for co-presence: participants who felt a
stronger sense of being in the same virtual environment as
the other avatar tended to report more empathic interest after
the VR experience.

Interestingly, this correlation was only significant in the
experimental group, meaning that empathy correlated with
feelings of co-presence with an outgroup avatar, but not with
one belonging to the ingroup. It is worth pointing out that
there was no significant difference in terms of co-presence
across conditions, which leads to exclude the chance of this
correlation being due to a hypothetical increased awareness of
the other avatar when this belongs to an outgroup. This result
was reaffirmed by the interaction finding suggesting that the
effect of intergroup contact on empathy in VR is moderated
by feelings of co-presence with an outgroup avatar. Not only is
this explanation in line with the notion that a strong sense of
presence supports the desired effects of VR interventions (Barbot
and Kaufman, 2020), but it further suggests that the effect of VR
intergroup contact on empathy is produced by the experience of
co-presence with an outgroup avatar. In other words, VR contact
can be employed to make a user “truly” experience positive
contact with outgroups in the VR environment resulting in
greater empathy. As these analyses were exploratory and post hoc
we want to emphasize that this interpretation is very tentative and
hypothesis-generating at best.

CONCLUSION

Early evidence shows that there is great prevalence among
empathy-enhancing VR experiments of designs that enact
embodiment in an outgroup member to create empathy through
perspective-taking (Christofi and Michael-Grigoriou, 2017). In
the current design, we aimed at recreating intergroup contact
without requiring participants to imagine how they would feel
in someone else’s shoes. As Lara and Rueda (2021) point out,
“a distinctive feature of the in-her-shoes virtual embodiment
is its high likelihood of giving rise to an “empathic concern,”
that is, greater compassion and interest for those suffering from
negative experiences and a greater willingness to alleviate it” (p.
3). According to the authors, it is of primary importance for this
purpose to underline that VR offers the chance of “imagining-
other” rather than attempting at being-other, because here lies the
meaning of empathic concern. This study explored the potential
of VR to increase empathy through equal, ingroup-embodied
intergroup contact, about which little is known so far. Indeed,
the importance of VR in terms of harvesting empathy through
perspective-taking and empathic concern, when it comes to the
mechanisms of embodiment and personal distress, has been so
far emphasized with specific regards to the prevalence of designs
building on the status of disadvantage of minorities.

The current study showed that both empathic interest and
personal distress were lower after the VR experience in both the
ingroup and outgroup contact condition, and tentatively suggests
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that situational empathy may be influenced by intergroup
interaction in VR with an equally agentic outgroup member
via the experience of co-presence. However, it is of primary
importance to stress the speculative nature of such hypothesis,
given the lack of statistically significant effects. Further research
would, however, be needed to investigate changes in terms of
intergroup empathy and other intergroup outcomes as well
as the role of other features specific to VR in explaining the
effects of VR contact.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article
will be made available by the authors, without undue
reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Aalto University. Written informed consent from
the participants’ legal guardian/next of kin was not required
to participate in this study in accordance with the national
legislation and the institutional requirements.

AUTHOR CONTRIBUTIONS

MT, IJ-L, and MBA contributed to conception and design of
the study. MT collected the data. MBA performed the statistical
analysis. MBA, IJ-L, and MT wrote the first draft of the
manuscript. All authors contributed to manuscript revision, read,
and approved the submitted version.

FUNDING

All authors of this manuscript were funded by Academy of
Finland (Suomen Akatemian, www.aka.fi) (Grant No. 332311).

ACKNOWLEDGMENTS

We would like to thank Mira Oikarinen for the thorough work
carried on during the data collection process.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyg.
2021.815497/full#supplementary-material

REFERENCES
Abbott, N., and Cameron, L. (2014). What makes a young assertive bystander?

The effect of intergroup contact, empathy, cultural openness, and in-
group bias on assertive bystander intervention intentions: predictors of
bystander intervention intentions. J. Soc. Issues 70, 167–182. doi: 10.1111/josi.1
2053

Allport, G. W. (1954). The Nature of Prejudice. Cambridge, MA: Addison-Wesley.
Banakou, D., Beacco, A., Neyret, S., Blasco-Oliver, M., Seinfeld, S., and Slater, M.

(2020). Virtual body ownership and its consequences for implicit racial bias
are dependent on social context. R. Soc. Open Sci. 7:201848. doi: 10.1098/rsos.
201848

Banakou, D., Hanumanthu, P. D., and Slater, M. (2016). Virtual embodiment of
white people in a black virtual body leads to a sustained reduction in their
implicit racial bias. Front. Hum. Neurosci. 10:601. doi: 10.3389/fnhum.2016.
00601

Barbot, B., and Kaufman, J. C. (2020). What makes immersive virtual reality the
ultimate empathy machine? Discerning the underlying mechanisms of change.
Comput. Hum. Behav. 111:106431. doi: 10.1016/j.chb.2020.106431

Batson, C. D., Chang, J., Orr, R., and Rowland, J. (2002). Empathy, attitudes, and
action: can feeling for a member of a stigmatized group motivate one to help the
group? Pers. Soc. Psychol. Bull. 28, 1656–1666. doi: 10.1177/014616702237647

Batson, C. D., Fultz, J., and Schoenrade, P. A. (1987). Distress and empathy:
two qualitatively distinct vicarious emotions with different motivational
consequences. J. Pers. 55, 19–39. doi: 10.1111/j.1467-6494.1987.tb00426.x

Batson, C. D., Lishner, D. A., Cook, J., and Sawyer, S. (2005). Similarity and
nurturance: two possible sources of empathy for strangers. Basic Appl. Soc.
Psychol. 27, 15–25.

Batson, C. D., Early, S., and Salvarani, G. (1997a). Perspective taking: imagining
how another feels versus imaging how you would feel. Pers. Soc. Psychol. Bull.
23, 751–758. doi: 10.1016/j.neuropsychologia.2005.07.015

Batson, C. D., Polycarpou, M. P., Harmon-Jones, E., Imhoff, H. J., Mitchener, E. C.,
Bednar, L. L., et al. (1997b). Empathy and attitudes: can feeling for a member
of a stigmatized group improve feelings toward the group? J. Pers. Soc. Psychol.
72:105. doi: 10.1037//0022-3514.72.1.105

Berry, S. A., and White, F. A. (2016). E-Contact as a Strategy for Improving Attitudes
Towards Indigenous Australians [Unpublished Honours thesis]. Camperdown,
NSW: The University of Sydney.

Biocca, F., and Harms, C. (2002). Defining and measuring social presence:
contribution to the networked minds theory and measure. Proc. Presence 2002,
1–36.

Borke, H. (1971). Interpersonal perception of young children: egocentrism or
empathy? Dev. Psychol. 5, 263–269. doi: 10.1037/h0031267

Brouwer, M. A., and Boros, S. (2010). The influence of intergroup contact and
ethnocultural empathy on employees’ attitudes toward diversity. Cogn. Brain
Behav. 14, 243–260.

Bruneau, E. G., and Saxe, R. (2012). The power of being heard: the benefits of
‘perspective-giving’in the context of intergroup conflict. J. Exp. Soc. Psychol. 48,
855–866.

Christofi, M., and Michael-Grigoriou, D. (2017). “Virtual reality for inducing
empathy and reducing prejudice towards stigmatized groups: a survey,” in
Proceedings of the 2017 23rd International Conference on Virtual System &
Multimedia (VSMM), (Piscataway, NJ: IEEE), 1–8. doi: 10.1007/978-3-030-
72907-3_1

Christofi, M., Michael-Grigoriou, D., and Kyrlitsias, C. (2020). A virtual reality
simulation of drug users’ everyday life: the effect of supported sensorimotor
contingencies on empathy. Front. Psychol. 11:1242. doi: 10.3389/fpsyg.2020.
01242

Cummings, J. J., and Bailenson, J. N. (2016). How immersive is enough? A meta-
analysis of the effect of immersive technology on user presence. Media Psychol.
19, 272–309. doi: 10.1080/15213269.2015.1015740

D’Errico, F., Leone, G., Schmid, M., and D’Anna, C. (2020). Prosocial virtual reality,
empathy, and EEG measures: a pilot study aimed at monitoring emotional
processes in intergroup helping behaviors. Appl. Sci. 10:1196. doi: 10.3390/
app10041196

Davis, M. H. (1980). A multidimensional approach to individual differences
in empathy. JSAS Cat. Sel. Doc. Psychol. 10:85. doi: 10.3389/fpsyg.2021.58
8934

Delacre, M., and Klein, O. (2019). Routliers: Robust Outliers Detection. Available
online at: https://CRAN.R-project.org/package=Routliers

Frontiers in Psychology | www.frontiersin.org 11 February 2022 | Volume 12 | Article 815497

http://www.aka.fi
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.815497/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.815497/full#supplementary-material
https://doi.org/10.1111/josi.12053
https://doi.org/10.1111/josi.12053
https://doi.org/10.1098/rsos.201848
https://doi.org/10.1098/rsos.201848
https://doi.org/10.3389/fnhum.2016.00601
https://doi.org/10.3389/fnhum.2016.00601
https://doi.org/10.1016/j.chb.2020.106431
https://doi.org/10.1177/014616702237647
https://doi.org/10.1111/j.1467-6494.1987.tb00426.x
https://doi.org/10.1016/j.neuropsychologia.2005.07.015
https://doi.org/10.1037//0022-3514.72.1.105
https://doi.org/10.1037/h0031267
https://doi.org/10.1007/978-3-030-72907-3_1
https://doi.org/10.1007/978-3-030-72907-3_1
https://doi.org/10.3389/fpsyg.2020.01242
https://doi.org/10.3389/fpsyg.2020.01242
https://doi.org/10.1080/15213269.2015.1015740
https://doi.org/10.3390/app10041196
https://doi.org/10.3390/app10041196
https://doi.org/10.3389/fpsyg.2021.588934
https://doi.org/10.3389/fpsyg.2021.588934
https://CRAN.R-project.org/package=Routliers
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-815497 February 2, 2022 Time: 9:45 # 12

Tassinari et al. Intergroup Contact, Empathy, Virtual Reality

Dovidio, J. F., Johnson, J. D., Gaertner, S. L., Pearson, A. R., Saguy, T., and Ashburn-
Nardo, L. (2010). “Empathy and intergroup relations,” in Prosocial Motives,
Emotions, and Behavior: The Better Angels of Our Nature, eds M. Mikulincer and
P. R. Shaver (Washington, DC: American Psychological Association), 393–408.

Dovidio, J. F., Ten Vergert, M., Stewart, T. L., Gaertner, S. L., Johnson, J. D.,
Esses, V. M., et al. (2004). Perspective and prejudice: antecedents and
mediating mechanisms. Pers. Soc. Psychol. Bull. 30, 1537–1549. doi: 10.1177/
0146167204271177

Gillath, O., McCall, C., Shaver, P. R., and Blascovich, J. (2008). What can virtual
reality teach us about prosocial tendencies in real and virtual environments?
Media Psychol. 11, 259–282.

Grondin, F., Lomanowska, A. M., and Jackson, P. L. (2019). Empathy in computer-
mediated interactions: a conceptual framework for research and clinical
practice. Clin. Psychol. 26:e12298.

Groom, V., Bailenson, J. N., and Nass, C. (2009). The influence of racial
embodiment on racial bias in immersive virtual environments. Soc. Influ. 4,
231–248.

Hasler, B. S., Hirschberger, G., Shani-Sherman, T., and Friedman, D. A. (2014).
Virtual peacemakers: mimicry increases empathy in simulated contact with
virtual outgroup members. Cyberpsychol. Behav. Soc. Netw. 17, 766–771. doi:
10.1089/cyber.2014.0213

Hasler, B. S., Spanlang, B., and Slater, M. (2017). Virtual race transformation
reverses racial in-group bias. PLoS One 12:e0174965. doi: 10.1371/journal.pone.
0174965

Hein, S., Röder, M., and Fingerle, M. (2018). The role of emotion regulation
in situational empathy-related responding and prosocial behaviour in the
presence of negative affect. Int. J. Psychol. 53, 477–485. doi: 10.1002/ijop.12405

Hlavac, M. (2018). stargazer: Well-Formatted Regression and Summary Statistics
Tables. Bratislava: Central European Labour Studies Institute (CELSI).

Imperato, C., Schneider, B. H., Caricati, L., Amichai-Hamburger, Y., and Mancini,
T. (2021). Allport meets internet: a meta-analytical investigation of online
intergroup contact and prejudice reduction. Int. J. Intercult. Relat. 81, 131–141.
doi: 10.1016/j.ijintrel.2021.01.006

Johnston, B. M., and Glasford, D. E. (2018). Intergroup contact and helping: how
quality contact and empathy shape outgroup helping. Group Process. Intergroup
Relat. 21, 1185–1201. doi: 10.1177/1368430217711770

Kalyanaraman, S. S., Penn, D. L., Ivory, J. D., and Judge, A. (2010). The
virtual doppelganger: effects of a virtual reality simulator on perceptions
of schizophrenia. J. Nerv. Ment. Dis. 198, 437–443. doi: 10.1097/NMD.
0b013e3181e07d66

Kassambara, A. (2021). rstatix: Pipe-Friendly Framework for Basic Statistical Tests.
Available online at: https://CRAN.R-project.org/package=rstatix

Konrath, S. H., O’Brien, E. H., and Hsing, C. (2011). Changes in dispositional
empathy in american college students over time: a meta-analysis. Pers. Soc.
Psychol. Rev. 15, 180–198. doi: 10.1177/1088868310377395

Lara, F., and Rueda, J. (2021). Virtual reality not for “being someone” but for “being
in someone else’s shoes”: avoiding misconceptions in empathy enhancement.
Front. Psychol. 12:741516. doi: 10.3389/fpsyg.2021.741516

Lombard, M., and Ditton, T. (1997). At the heart of it all: the concept of presence.
J. Comput. Mediat. Commun. 3:JCMC321.

McLaren, V., Vanwoerden, S., and Sharp, C. (2019). The basic empathy scale: factor
structure and validity in a sample of inpatient adolescents. Psychol. Assess. 31,
1208–1219. doi: 10.1037/pas0000741

Muller, D. A., Van Kessel, C. R., and Janssen, S. (2017). “Through pink and
blue glasses: designing a dispositional empathy game using gender stereotypes
and virtual reality,” in Proceedings of the Extended Abstracts Publication of the
Annual Symposium on Computer-Human Interaction in Play (CHI PLAY ‘17
Extended Abstracts), (New York, NY: Association for Computing Machinery),
599–605. doi: 10.1145/3130859.3130862

Nadler, A. (2016). Intergroup helping relations. Curr. Opin. Psychol. 11, 64–68.
doi: 10.1016/j.copsyc.2016.05.016

Neuberg, S. L., Cialdini, R. B., Brown, S. L., Luce, C., Sagarin, B. J., and Lewis,
B. P. (1997). Does empathy lead to anything more than superficial helping?
Comment on Batson et al. (1997). J. Pers. Soc. Psychol. 73, 510–516. doi: 10.
1037/0022-3514.73.3.510

Nicovich, S. G., Boller, G. W., and Cornwell, T. B. (2005). Experienced presence
within computer-mediated communications: initial explorations on the effects
of gender with respect to empathy and immersion. J. Comput. Mediat.
Commun. 10:JCMC1023.

Oh, S. Y., Bailenson, J., Weisz, E., and Zaki, J. (2016). Virtually old: embodied
perspective taking and the reduction of ageism under threat. Comput. Hum.
Behav. 60, 398–410. doi: 10.1016/j.chb.2016.02.007

Patané, I., Lelgouarch, A., Banakou, D., Verdelet, G., Desoche, C., Koun, E., et al.
(2020). Exploring the effect of cooperation in reducing implicit racial bias
and its relationship with dispositional empathy and political attitudes. Front.
Psychol. 11:510787. doi: 10.3389/fpsyg.2020.510787

Peck, T. C., Seinfeld, S., Aglioti, S. M., and Slater, M. (2013). Putting yourself in the
skin of a black avatar reduces implicit racial bias. Conscious. Cogn. 22, 779–787.
doi: 10.1016/j.concog.2013.04.016

Pettigrew, T. F., and Tropp, L. R. (2006). A meta-analytic test of intergroup contact
theory. J. Pers. Soc. Psychol. 90, 751–783. doi: 10.1037/0022-3514.90.5.751

Pettigrew, T. F., and Tropp, L. R. (2008). How does intergroup contact reduce
prejudice? Meta-analytic tests of three mediators. Eur. J. Soc. Psychol. 38,
922–934. doi: 10.1002/ejsp.504

R Core Team (2017). R: A Language and Environment for Statistical Computing.
Vienna: R Foundation for Statistical Computing.

Rizopoulos, D. (2006). ltm: an R package for latent variable modelling and item
response theory analyses. J. Stat. Softw. 17, 1–25.

Roswell, R. O., Cogburn, C. D., Tocco, J., Martinez, J., Bangeranye, C., Bailenson,
J. N., et al. (2020). Cultivating empathy through virtual reality: advancing
conversations about racism, inequity, and climate in medicine. Acad. Med. 95,
1882–1886. doi: 10.1097/ACM.0000000000003615

Schutte, N. S., and Stilinović, E. J. (2017). Facilitating empathy through virtual
reality. Motiv. Emot. 41, 708–712. doi: 10.1007/s11031-017-9641-7

Shen, L. (2010). On a scale of state empathy during message processing. West. J.
Commun. 74, 504–524. doi: 10.1207/S15327027HC1602_2

Short, J., Williams, E., and Christie, B. (1976). The Social Psychology of
Telecommunications. London: John Wiley & Sons, Ltd.

Silva, R. D. D. C., Albuquerque, S. G., Muniz, A. D. V., Ribeiro, S., Pinheiro, P. R.,
and Albuquerque, V. H. C. (2017). Reducing the schizophrenia stigma: a new
approach based on augmented reality. Comput. Intell. Neurosci. 2017:2721846.
doi: 10.1155/2017/2721846

Skorinko, J. L., and Sinclair, S. A. (2013). Perspective taking can increase
stereotyping: the role of apparent stereotype confirmation. J. Exp. Soc. Psychol.
49, 10–18. doi: 10.1016/j.jesp.2012.07.009

Slater, M. (2009). Place illusion and plausibility can lead to realistic behaviour in
immersive virtual environments. Philos. Trans. R. Soc. Lond. B Biol. Sci. 364,
3549–3557. doi: 10.1098/rstb.2009.0138

Slater, M., and Sanchez-Vives, M. V. (2016). Enhancing our lives with immersive
virtual reality. Front. Robot. AI 3:74. doi: 10.3389/frobt.2016.00074

Stanley, D. (2018). apaTables: Create American Psychological Association (APA)
Style Tables.

Stelzmann, D., Toth, R., and Schieferdecker, D. (2021). Can intergroup contact in
virtual reality (VR) reduce stigmatization against people with schizophrenia?
J. Clin. Med. 10:2961. doi: 10.3390/jcm10132961

Stoet, G. (2010). PsyToolkit – a software package for programming psychological
experiments using Linux. Behav. Res. Methods 42, 1096–1104. doi: 10.3758/
BRM.42.4.1096

Stoet, G. (2017). PsyToolkit: a novel web-based method for running online
questionnaires and reaction-time experiments. Teach. Psychol. 44, 24–31.

Swart, H., Hewstone, M., Christ, O., and Voci, A. (2011). Affective mediators of
intergroup contact: a three-wave longitudinal study in South Africa. J. Pers. Soc.
Psychol. 101, 1221–1238. doi: 10.1037/a0024450

Tong, X., Gromala, D., Ziabari, S. P. K., and Shaw, C. D. (2020). Designing a
virtual reality game for promoting empathy toward patients with chronic pain:
feasibility and usability study. JMIR Serious Games 8:e17354. doi: 10.2196/
17354

Tong, X., Ulas, S., Jin, W., Gromala, D., and Shaw, C. (2017). “The design and
evaluation of a body-sensing video game to foster empathy towards chronic
pain patients,” in Proceedings of the 11th EAI International Conference on
Pervasive Computing Technologies for Healthcare (New York, NY: ACM Press),
244–250.

Urbaniak, G. C., and Plous, S. (2013). Research Randomizer (Version 4.0)
[Computer Software]. Available online at: http://www.randomizer.org/
(accessed October 6, 2021).

Ventura, S., Badenes-Ribera, L., Herrero, R., Cebolla, A., Galiana, L., and Baños,
R. (2020). Virtual reality as a medium to elicit empathy: a meta-analysis.
Cyberpsychol. Behav. Soc. Netw. 23, 667–676. doi: 10.1089/cyber.2019.0681

Frontiers in Psychology | www.frontiersin.org 12 February 2022 | Volume 12 | Article 815497

https://doi.org/10.1177/0146167204271177
https://doi.org/10.1177/0146167204271177
https://doi.org/10.1089/cyber.2014.0213
https://doi.org/10.1089/cyber.2014.0213
https://doi.org/10.1371/journal.pone.0174965
https://doi.org/10.1371/journal.pone.0174965
https://doi.org/10.1002/ijop.12405
https://doi.org/10.1016/j.ijintrel.2021.01.006
https://doi.org/10.1177/1368430217711770
https://doi.org/10.1097/NMD.0b013e3181e07d66
https://doi.org/10.1097/NMD.0b013e3181e07d66
https://CRAN.R-project.org/package=rstatix
https://doi.org/10.1177/1088868310377395
https://doi.org/10.3389/fpsyg.2021.741516
https://doi.org/10.1037/pas0000741
https://doi.org/10.1145/3130859.3130862
https://doi.org/10.1016/j.copsyc.2016.05.016
https://doi.org/10.1037/0022-3514.73.3.510
https://doi.org/10.1037/0022-3514.73.3.510
https://doi.org/10.1016/j.chb.2016.02.007
https://doi.org/10.3389/fpsyg.2020.510787
https://doi.org/10.1016/j.concog.2013.04.016
https://doi.org/10.1037/0022-3514.90.5.751
https://doi.org/10.1002/ejsp.504
https://doi.org/10.1097/ACM.0000000000003615
https://doi.org/10.1007/s11031-017-9641-7
https://doi.org/10.1207/S15327027HC1602_2
https://doi.org/10.1155/2017/2721846
https://doi.org/10.1016/j.jesp.2012.07.009
https://doi.org/10.1098/rstb.2009.0138
https://doi.org/10.3389/frobt.2016.00074
https://doi.org/10.3390/jcm10132961
https://doi.org/10.3758/BRM.42.4.1096
https://doi.org/10.3758/BRM.42.4.1096
https://doi.org/10.1037/a0024450
https://doi.org/10.2196/17354
https://doi.org/10.2196/17354
http://www.randomizer.org/
https://doi.org/10.1089/cyber.2019.0681
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-815497 February 2, 2022 Time: 9:45 # 13

Tassinari et al. Intergroup Contact, Empathy, Virtual Reality

Verkuyten, M. (2004). Emotional reactions to and support for immigrant policies:
attributed responsibilities to categories of asylum seekers. Soc. Justice Res. 17,
293–314. doi: 10.1023/b:sore.0000041295.83611.dc

Vezzali, L., Hewstone, M., Capozza, D., Trifiletti, E., and Bernardo, G. A. D. (2017).
Improving intergroup relations with extended contact among young children:
mediation by intergroup empathy and moderation by direct intergroup
contact. J. Commun. Appl. Soc. Psychol. 27, 35–49. doi: 10.1097/ACM.
0000000000003615

Vorauer, J. D., and Sasaki, S. J. (2009). Helpful only in the abstract? Ironic effects of
empathy in intergroup interaction. Psychol. Sci. 20, 191–197.

White, F. A., Maunder, R., and Verrelli, S. (2020). Text-based E-contact: harnessing
cooperative Internet interactions to bridge the social and psychological divide.
Eur. Rev. Soc. Psychol. 31, 76–119. doi: 10.1080/10463283.2020.1753459

Wickham, H. (2016). ggplot2: Elegant Graphics for Data Analysis. New York, NY:
Springer-Verlag.

Wickham, H. (2021). forcats: Tools for Working with Categorical Variables (Factors).
Available online at: https://CRAN.R-project.org/package=forcats

Wickham, H., Averick, M., Bryan, J., Chang, W., McGowan, L. D., François, R.,
et al. (2019). Welcome to the tidyverse. J. Open Source Softw. 4:1686. doi:
10.21105/joss.01686

Wickham, H., François, R., Henry, L., and Müller, K. (2020). dplyr: A Grammar of
Data Manipulation. Available online at: https://CRAN.R-project.org/package=
dplyr

Wilke, C. O. (2020). cowplot: Streamlined Plot Theme and Plot Annotations for
“ggplot2.”. Available online at: https://CRAN.R-project.org/package=cowplot

Wright, K. (2021). corrgram: Plot a Correlogram. Available online at: https://CRAN.
R-project.org/package=corrgram

Zaki, J. (2014). Empathy: a motivated account. Psychol. Bull. 140:1608.

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Tassinari, Aulbach and Jasinskaja-Lahti. This is an open-access
article distributed under the terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with
these terms.

Frontiers in Psychology | www.frontiersin.org 13 February 2022 | Volume 12 | Article 815497

https://doi.org/10.1023/b:sore.0000041295.83611.dc
https://doi.org/10.1097/ACM.0000000000003615
https://doi.org/10.1097/ACM.0000000000003615
https://doi.org/10.1080/10463283.2020.1753459
https://CRAN.R-project.org/package=forcats
https://doi.org/10.21105/joss.01686
https://doi.org/10.21105/joss.01686
https://CRAN.R-project.org/package=dplyr
https://CRAN.R-project.org/package=dplyr
https://CRAN.R-project.org/package=cowplot
https://CRAN.R-project.org/package=corrgram
https://CRAN.R-project.org/package=corrgram
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

