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Abstract

Perspective-taking is essential for improving intergroup relations. However, it is difficult to

implement, especially in violent conflicts. Given that immersive virtual reality (VR) can simu-

late various points of view (POV), we examined whether it can lead to beneficial outcomes

by promoting outgroup perspective-taking, even in armed conflicts. In two studies, Jewish-

Israelis watched a 360˚ VR scene depicting an Israeli-Palestinian confrontation from differ-

ent POVs–outgroup’s, ingroup’s while imagining outgroup perspective or ingroup’s without

imagined perspective-taking. Participants immersed in the outgroup’s POV, but not those

who imagined the outgroup’s perspective, perceived the Palestinians more positively than

those immersed in the ingroup’s POV. Moreover, participants in the outgroup’s POV per-

ceived the Palestinian population in general more favorably and judged a real-life ingroup

transgression more strictly than those in the ingroup’s POV, even five months after VR inter-

vention. Results suggest that VR can promote conflict resolution by enabling effective per-

spective-taking.

Introduction

Intergroup conflicts are one of the major problems facing human society. From the beginning

of 21st century, armed intergroup conflicts cost the lives of more than 1 million people world-

wide [1], and during 2017 nearly 70 million men, women and children were uprooted from

their homes as a result of wars, violence and persecution [2]. Many violent conflicts are rooted

in political, racial, and religious dissensions [3], and are difficult to overcome because of multi-

ple psychological barriers [4, 5]. Perspective-taking–imagining the world (or specific situa-

tions) from another’s point of view or imagining oneself in another’s shoes–can potentially

help overcome such barriers, and was found to reduce negative outgroup evaluation [6],
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outgroup mistrust [7], intergroup biases [8], and to increase prosocial emotions and behavior

towards the outgroup [9].

Although perspective-taking is beneficial in promoting intergroup reconciliation [10], it is

rarely implemented effectively in conflictual contexts for several reasons. First, individuals nat-

urally embrace their ingroup’s perspective rather than the outgroup’s [11] and they are often

unable (i.e., lack of skills) to adopt a reliable perspective of the outgroup. Instead, the perspec-

tive taken is superficial and lacks vivid or detailed views of the other, which can generate mis-

understanding [12]. Second, individuals are unwilling (i.e., lack of motivation) to perceive

distress and suffering of the enemy group members [13, 14] because it might evoke guilt over

harmful actions or wrongdoing of the ingroup [15]. In addition, taking the perspective of the

enemy group may cost individuals credibility with their ingroup and even lead to social exclu-

sion [12], and the benefits of perspective-taking are limited by reactive egoism, in which per-

spective takers react defensively as they imagine the target to be biased by self-interest [16].

Such difficulty in accurately taking the outgroup’s perspective in conflictual contexts can

sometimes backfire, leading to even more negative consequences including less tolerance and

helping behavior [17–19].

How, then, can perspective-taking be made more practicable and effective in intergroup

conflicts? As traditional perspective-taking is highly arduous in prolonged and violent con-

flicts, and insufficient to substantially change hostile attitudes and emotions, a different and

innovative approach was explored. We examined whether immersion in the enemy’s point of

view through virtual reality (VR) would enable effective perspective-taking that leads to more

positive emotions and attitudes towards the adversary, and consequently reduces intergroup

tensions.

VR has an almost limitless potential to simulate reality from different perspectives and

overcome technical and fundamental challenges that could not be met in the real world. Con-

sequently, recent years have seen a rise in systematic examination of how innovative VR tech-

nology could be harnessed to promote perspective-taking and thus to improve interpersonal

and intergroup relations. Previous VR-based studies on perspective-taking used various

approaches, including virtual embodiment [20], engaging with a virtual environment from

another person’s point of view [21] or simulating the perceptual experience of another [22].

Their findings indicated that VR can facilitate perspective-taking by immersing people in

another person’s character or position, and through it reduce negative attitudes, increase

empathy, and promote helping behavior. However, these studies demonstrated the beneficial

effects of VR-based perspective-taking in relatively non-competitive and controlled settings

related to contexts that posed little threat. Moreover, very few studies showed any impact

beyond the VR context and over a long period of time.

The present research aimed to examine the effectiveness of perspective-taking through VR

in the challenging context of prolonged, violent intergroup conflicts where it is most needed,

but also most challenging to implement. Specifically, we tested the effectiveness of immersive

perspective-taking relative to traditional perspective-taking or control in the context of the

intractable Israeli-Palestinian conflict and examined its immediate effects and long-term

impact beyond the VR context. In two studies we tested the hypotheses that immersive expo-

sure to the rival outgroup’s point of view (POV) would: (i) lead to more positive emotions and

attitudes towards the outgroup, compared with the ingroup’s POV (Studies 1&2); (ii) be more

effective than traditional perspective-taking instructions (Study 1); and (iii) lead to positive

outcomes that are long-lasting and generalize beyond the immediate VR context (i.e., other

conflict situations and outgroup members; Study 2).

To this end, we created a 360˚ VR scene presenting a confrontation between Israeli soldiers

and a Palestinian couple at a military checkpoint. The scripted scene reflects the realities of the
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ongoing Israeli-Palestinian conflict, and the friction and tensions that culminate in military

checkpoints in which soldiers and civilians come into precarious contact. The same scene was

filmed from two POVs—the Palestinian couple’s POV and the Israeli soldiers’ POV. In both

studies Jewish-Israeli participants were either immersed in the Palestinian/outgroup POV (i.e.,

immersive perspective-taking) or in the Israeli/ingroup POV that reflects the ingroup perspec-

tive people naturally take in real life (i.e., control)1. Study 1 included a comparison between

the two POVs and a traditional perspective-taking condition in which participants were

immersed in the Israeli/ingroup POV while instructed to implement traditional outgroup per-

spective-taking instructions. In Study 2 we focused on the comparison between the outgroup’s

POV and the ingroup’s POV, and also measured the effect of the manipulation five months

later beyond the VR context in a real-life event.

Study 1

The goal of Study 1 was to test the effect of immersive perspective-taking and traditional per-

spective-taking on positive emotions and attitudes compared with a control condition. We

hypothesized that immersive perspective-taking would induce more positive emotions, posi-

tive outgroup appraisals, attribution of benign intentions, and support for compensation com-

pared with a control condition. We further hypothesized that these effects would be stronger

in comparison to the difference between traditional perspective-taking and the control

condition.

Materials and methods

The study procedures were approved by the Institutional Review Board at the Interdisciplinary

Center Herzliya, and all participants completed an online consent form. To minimize risk,

participants who did not feel well, suffered from epileptic episodes, or used psychopharmaco-

logical drugs were disqualified for participations because VR environments may lead to dizzi-

ness and nausea. Participants with high scores on posttraumatic stress disorder or depression

scales were also disqualified to avoid exposure to the conflict-related emotionally intense VR

clip.

Participants

One hundred and twelve Jewish-Israeli students (M age = 23.92, SD age = 4.26; 86 women) from

an Israeli university participated in the study in exchange for course credit. A power analysis

based on a recent study that used 360˚ VR and examined empathy in an intergroup context

([23]; d = .5) indicated that a sample size of 32 would be sufficient to detect an effect at 80%

power. Indeed, similar sample sizes used in the domain of immersive technologies were suffi-

ciently powered to detect differences between experimental conditions (see [24] for a meta-

analysis). However, because our study was conducted with individuals involved in an intracta-

ble conflict that is characterized by low levels of empathy but high levels of fear, we expected

the effect size to be smaller. Therefore, we decided to substantially increase the sample size.

Procedure

Participants read a brief description of a confrontation between Israeli soldiers and a Palestin-

ian couple at a military checkpoint. They were then randomly assigned to watch a 1-minute

360˚ VR scene2 depicting the interaction they had previously read about in one of three

conditions: (i) Palestinian/outgroup POV (i.e., immersive perspective-taking; n = 37); (ii)
Israeli/ingroup POV + imagined outgroup perspective-taking instructions (i.e., traditional

Immersive virtual environments enhance peace promoting attitudes and emotions in violent intergroup conflicts

PLOS ONE | https://doi.org/10.1371/journal.pone.0222342 September 11, 2019 3 / 14

https://doi.org/10.1371/journal.pone.0222342


perspective-taking; n = 38); and (iii) Israeli/ingroup POV with no such instructions (i.e., con-

trol; n = 37). Participants in the immersive perspective-taking and the control conditions were

merely instructed to pay attention and listen carefully while watching the scene. Participants

in the traditional perspective-taking condition were also instructed to adopt the perspective of

the Palestinian couple by imagining that they are one of the Palestinians, experiencing the situ-

ation through his/her eyes and being in his/her shoes. These instructions were adapted from

previous studies on traditional perspective-taking [12]. The three POVs are illustrated in Fig 1.

In the scene, a Palestinian man and an apparently pregnant Palestinian woman approach

two Israeli soldiers at a military roadblock. The soldiers instruct the Palestinians to halt and

begin inspecting them, and an altercation unfolds. The scene ends when the Palestinian man

reaches into his jacket, and in response the soldiers point their rifles at the couple (see S1

Appendix for media materials). Participants watched the scene wearing a VR headset (Sam-

sung Gear VR), which provided interactive panoramic 360˚ head-tracking VR with corre-

sponding directed sound to experience the filmed interaction. Immediately after watching the

scene participants completed a questionnaire regarding the interaction that included measures

of their emotions (i.e., empathic emotions and fear) towards the Palestinians in the scene;

appraisals of the Palestinian couple’s attitudes and behaviors as perceived in the VR scene;

future benign, non-violent, intentions of the Palestinian man after the ambiguous end of the

VR scene; and support for compensation for the Palestinian couple, if they were misidentified

as militants and mistakenly shot and wounded by the soldiers. In addition, participants com-

pleted a demographic questionnaire that included their gender, age, and political orientation.

Measures

Empathic emotions and fear. Following Porat et al. [25] we used three items to assess the

degree to which participants experienced emotions toward the outgroup members (ranging

from 1—Not at all to 7—Very much): empathic emotions (empathy, sympathy, r = .75), and

fear of the Palestinian couple (e.g., “Following the scene, to what extent do you currently feel

each of the feelings below: empathy, sympathy, fear”).

Positive appraisals. Four items were developed for this study to assess the degree to

which the Palestinian couple was perceived positively (e.g., "The Palestinians felt threatened";

ranging from 1 –not at all, to 7 –very much; α = .69).

Attribution of future benign intentions. As the VR scene ended ambiguously before the

Palestinian man took action, one item, developed for this study, assessed the likelihood that

the Palestinian man intended to do as he stated when reaching into his jacket: "The Palestinian

intended to issue documents" (ranging from 1 –zero-probability to 7—Absolute certainty).

Support for compensation. Two items, developed for this study, assessed the degree to

which participants supported compensation for the Palestinian couple in case they were mis-

identified as militants and mistakenly shot and wounded by the soldiers: "I would support pro-

viding financial compensation to the Palestinians for harming them"; "I would support an

official Israeli apology to the Palestinians for harming them" (ranging from 1—strongly dis-

agree to 7—strongly agree; r = .68).

Political ideology. Following Porat et al. [25] we assessed political ideology regarding for-

eign policy and security issues by using a single item, ranging from 1—extreme right, to 7—

extreme left).

Results

To examine the experimental effects on the dependent variables, we ran a series of univariate

ANOVAs with the condition (immersive perspective-taking, traditional perspective-taking, or
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control) as a between-subject variable. Fisher’s LSD post hoc tests were used to examine differ-

ences between the three conditions. To eliminate potential effect of participants’ demographic

variables, we controlled for gender, age, and political ideology in which some were found to be

correlated with our outcome variables (see S1 Table). The pattern of results remained similar

when not controlling for these demographic variables.

Empathic emotions

The results revealed a significant effect of condition on empathy towards the Palestinians in

the scene [F(2, 109) = 8.41, p< .001, d = .80] indicating that participants in the immersive

Fig 1. Participants’ point of view in each condition. Top: Palestinian/outgroup POV (i.e., immersive perspective-

taking). Middle: Israeli/ingroup POV + imagined outgroup perspective-taking instructions (i.e., traditional

perspective-taking). Bottom: Israeli/ingroup POV (i.e., control).

https://doi.org/10.1371/journal.pone.0222342.g001
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perspective-taking and the traditional perspective-taking conditions displayed significantly

greater empathy towards the Palestinians than participants in the control condition (see

Table 1 for means and SDs).

Fear

There was no significant effect of condition on fear of the Palestinians in the scene [F(2, 109) =

1.53, p = .22, d = .34]. A pairwise comparison between the immersive perspective-taking and

the control conditions was also insignificant (p = .108) though approaching significance. The

difference between the traditional perspective-taking and the control condition was not signifi-

cant (p = .174).

Positive appraisals

We found that the experimental conditions had a significant effect on positive appraisals of the

Palestinian couple [F(2, 109) = 3.93, p = .023, d = .54]. Participants in the immersive perspec-

tive-taking condition had significantly higher scores than those participants in the control con-

dition (p = .006), whereas participants in the traditional perspective-taking condition did not

significantly differ from those in the control condition (p = .15).

Attribution of future benign intentions

We also found a significant effects on attributing future benign intentions of the Palestinian

couple [F(2, 109) = 4.17, p = .018, d = .56]. Participants in the immersive perspective-taking

condition had significantly higher scores than those participants in the control condition (p =

.005), whereas participants in the traditional perspective-taking condition did not significantly

differ from those in the control condition (p = .28).

Support for compensation

In addition, the conditions significantly differed regarding ratings of supported compensation

for the Palestinians if wrongfully wounded [F(2, 109) = 3.12, p = .048, d = .49]. Participants in

the immersive perspective-taking condition had significantly higher scores than those in the

control condition (p = .014), whereas participants in the traditional perspective-taking condi-

tion did not significantly differ from those in the control condition (p = .293).

The post hoc analyses indicated that participants in the immersive perspective-taking con-

dition had significantly higher scores than those in the control condition, whereas participants

in the traditional perspective-taking condition did not significantly differ from those in the

control condition (except for empathic emotions). However, no significant differences were

found between the immersive perspective-taking condition and the traditional perspective-

taking condition (p = .074–1).

Table 1. Descriptive statistics of the outcome variables by condition (Study 1).

Outcome Condition

Control Traditional Perspective-taking Immersive Perspective-taking

Empathic emotions 3.84 (1.34) 4.93 (1.54) 4.76 (1.32)

Fear 3.41 (1.96) 2.82 (1.69) 2.49 (1.63)

Positive appraisals 4.94 (1.06) 5.22 (1.03) 5.66 (.89)

Attribution of future benign intentions 4.86 (.82) 5.13 (1.34) 5.62 (.83)

Support for compensation 4.34 (1.60) 4.71 (1.84) 5.31 (1.60)

https://doi.org/10.1371/journal.pone.0222342.t001
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Study 1 indicated that while both kinds of perspective-taking increased empathy towards

the Palestinian couple, immersive perspective-taking produced much more meaningful effects

on all other pro-reconciliation variables, including positive appraisals, attribution of future

intentions and support for compensation. We conducted the next study with the goal of exam-

ining the effect of immersive perspective-taking on more general perceptions of the outgroup

beyond the specific VR context as well as additional behavioral-related variables. In addition,

we tested whether the general perceptions of the outgroup are mediated by any of the effects

found in the specific VR context. We also aimed to examine potential long-term effects of the

1-minute VR intervention in a real-life context. Having established that compared with the

control condition, immersive perspective-taking was superior to the traditional perspective-

taking in most of the outcome variables, we focused on the comparison between immersive

perspective-taking and the control condition.

Study 2

Study 2 was conducted at two time-points with 5 months difference to examine whether

immersive perspective-taking has an immediate and a long-lasting effect on general percep-

tions of the outgroup and in a real-life intergroup event. Having found in Study 1 that VR-

based perspective-taking was more effective than traditional perspective-taking instructions,

we focused in Study 2 on the comparison between immersive perspective-taking and control

conditions. We hypothesized that immersive perspective-taking would lead to more positive

response toward the outgroup in the VR context and consequently increase positive percep-

tions of the outgroup in general and in a real-life event beyond the VR context.

Materials and methods

Participants

One hundred3 Jewish-Israeli students (M age = 23.85, SD age = 2.44; 71 women) participated in

the study in exchange for course credit. The sample size was calculated using a power analysis

based on the effect on empathy found in Study 1 (d = .80) indicated that a sample size of 52

would be sufficient to detect an effect at 80% power. Because we considered a dropout in the

second time-point measure we doubled the initial sample size. Five months after VR interven-

tion, we contacted the participants and invited them to take part in a new study (without men-

tioning the first session and without providing information that could connect the two parts of

the study). Fifty-five participants responded to the invitation and took part in the second mea-

surement (55% of the baseline sample, M age = 23.86, SD age = 2.88, 40 women). Previous

research indicates that dropout ratios of 30% to 70% are at most weakly associated with bias

[26]. Nevertheless, to examine whether our results were skewed due to participant dropout

between the two measurements as a result of their gender, age, political ideology, or the condi-

tion to which they were assigned, we conducted a logistic regression. None of these variables

were found to be a significant predictor of dropout (all p’s > .41) and accounted for less than

1.5% of the variance of attrition, indicating that the dropout was mostly random.

Procedure

In the first session Jewish-Israeli student participants were randomly assigned to watch the

same 360˚ VR scene presented in Study 1 from either the Palestinian/outgroup POV (n = 50)

or the Israeli/ingroup POV4 (n = 50). Participants were not given specific instructions in either

condition. Immediately after watching the scene, participants completed a questionnaire that

included measures of emotions (i.e., empathic emotions and fear) toward the Palestinians in

Immersive virtual environments enhance peace promoting attitudes and emotions in violent intergroup conflicts

PLOS ONE | https://doi.org/10.1371/journal.pone.0222342 September 11, 2019 7 / 14

https://doi.org/10.1371/journal.pone.0222342


the scene. In addition, they indicated their general perceptions of the Palestinian population

including dehumanization and perceived threat. These variables correspond with the core

appraisals of empathy [27] and fear [28] respectively, that were measured regarding the specific

Palestinian couple who was presented in the VR clip. Finally, participants provided demo-

graphic information as in Study 1.

Five months after watching the scene, we contacted the participants and invited them to

take part in a new study without mentioning the first session and without providing informa-

tion that could connect the two parts of the study. Fifty-five participants (Palestinian/outgroup

POV: n = 26; Israeli/ingroup POV: n = 29) responded to the invitation and took part in the

second measurement. Participants completed the same measures of general perceptions of

Palestinians—dehumanization and perceived threat. To tap into behavioral tendencies, we

presented participants with a series of short vignettes describing ambiguous situations in

which a Palestinian could be perceived as an attacker or not. In each vignette, participants had

to indicate whether or not they would shoot the Palestinian ("Shoot/No-shoot Dilemma" mea-

sure). This task simulates the decision faced by the soldiers in the clip: whether a suspect poses

real threat and should be shot (which is the point in which the scene ended).

Finally, participants were asked questions about a real-life conflict-related event that was

receiving intense media coverage and sparked a widespread public debate at that time—the

results of a military trial against an Israeli soldier who had shot and killed an incapacitated Pal-

estinian militant that had previously stabbed other Israeli soldiers in Hebron, in March 2016

[29]. While shooting an incapacitated enemy combatant (hors de combat) is a violation of the

International Humanitarian Law and of the Israel Defense Forces rules of engagement, the sol-

dier’s actions and their consequences sparked a heated and widespread public debate. After

reading a short informative description of the Hebron incident participants completed mea-

sures of moral emotions towards the soldier’s actions, perceived morality of his actions, and

severity of appropriate punishment.

Measures

VR context—Toward the Palestinians in the scene. Empathic emotions and fear. Same

as in Study 1 (empathy, sympathy, r = .68).

General context—Toward the Palestinian population. Dehumanization. Adapted from

McDonald et al. [30] we assessed dehumanization of the Palestinians in general by using the

following item: "Psychological research shows that people tend to attribute different levels of

humanity to different groups. The following scale represents the Palestinians’ level of human-

ity, with 0 indicating very little humanity and 100 indicating high humanity. Please choose the

number that represents the degree to which you see Palestinians as humans". The scale ranged

from 0—not at all human; to 100—very much human. Item was reverse scored.

Perceived threat. Two items adapted from Canetti-Nisim et al. [31] to assess the degree to

which participants viewed Palestinians as a threat to Israel’s security: "The Palestinians are a

danger to the very existence of Israel"; "The Palestinians jeopardize Israel’s Jewish character"

(ranging from 1—strongly disagree to 7—strongly agree; r = .62).

Shoot/No-shoot Dilemma. Eight short vignettes describing ambiguous situations in which

a Palestinian could be perceived as an attacker of not. Each vignette was followed by the ques-

tion: “should the person described in the scenario be shot with the intent to wound him/her?”

the responses were yes/no. Based on participants’ responses to the vignettes we calculated a

bias measure (c), based on the standard signal detection formula [32], which averages the z-

score corresponding to the hit rate and the false alarm rate, with a loglinear correction5 for

extreme values [32,33]. Positive responses were coded as false alarms for all scenarios (i.e., they
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were treated as noise trials), except for the most extreme scenario where there was considerable

evidence that the target was indeed the attacker. For this scenario, a positive response was

coded as a hit (i.e., this was treated as a signal trial). This resulted in a measure of bias, to

which we refer as the "shoot bias": whether the targets should be shot with intent to wound

them. Positive scores indicate a cautious or conservative bias, a score of 0 indicates a neutral

bias, whereas negative scores indicate an incautious or liberal bias.

Real-life context. Moral emotions. Three items were used to measure participants’ level

of moral emotions over the soldier’s actions in Hebron (i.e., guilt, shame, and pride [reversed];

ranging from 1 –not at all, to 7 –very much; α = .86).

Morality judgment of the soldier’s actions in Hebron was measured using a single item

("to what degree to you think the soldier’s action was moral?"; ranging from 1 –very immoral,
to 7 –very moral).

Severity of punishment for the soldier was measured using a single item ("What punish-

ment or reward should the soldier receive for his actions?"; ranging from 1 –release from prison
and receive honorable mention, to 7 –receive a long prison term).

Political ideology. Same as in Study 1.

Results

To examine the effects of the two conditions on the dependent variables, we ran a series of uni-

variate ANOVAs with condition (immersive perspective-taking vs. control) as a between-sub-

ject variable while controlling for the same demographic variables as in Study 1 (see S2 Table

for correlations of all variables).

Time 1 (immediately after VR intervention)

We replicated the significant effect of condition on empathy [F(1, 98) = 7.96, p = .006, d = .58],

and also found an effect on fear [F(1, 98) = 6.39, p = .013, d = .52] towards the Palestinians in

the scene (see Table 2 for means and SDs). In addition, participants in the immersive perspec-

tive-taking condition were less dehumanizing of the Palestinian population [F(1, 98) = 7.96, p
= .006, d = .58] and perceived them as less threatening [F(1, 98) = 4.27, p = .042, d = .42] com-

pared with participants in the control condition.

Time 2 (five months later)

Even Five months after the first phase, and although the actual manipulation lasted for about

one minute only, we found a persistent effect on the general perception of the outgroup such

that participants in the immersive perspective-taking condition were still less dehumanizing of

the Palestinian population [F(1, 53) = 5.70, p = .021, d = .67] and perceived them as less threat-

ening [F(1, 53) = 6.02, p = .018, d = .69] compared with participants in the control condition.

We also found that participants in the immersive perspective-taking condition were more cau-

tious and made fewer "shoot" decisions when confronted with ambiguous vignettes [F(1, 53) =

4.16, p = .047, d = .58] than participants in the control condition.

In response to questions about the real-life event of the soldier’s shooting of an incapaci-

tated Palestinian militant, participants in the immersive perspective-taking condition experi-

enced higher levels of moral emotions [F(1, 53) = 8.28, p = .006, d = .81]; judged the soldier’s

actions more harshly [F(1, 53) = 5.17, p = .027, d = .64]; and supported a more severe punish-

ment for the shooting, [F(1, 53) = 6.17, p = .016, d = .70], compared with the control

condition.

To examine whether the responses toward the Palestinian couple in the VR scene were gen-

eralized toward the Palestinian population in general, we conducted two mediation analyses
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employing the procedure of Hayes [34] PROCESS bootstrapping macro (model 4; 5,000 itera-

tions). Each analysis included an emotional response toward the Palestinian couple (i.e.,

empathic emotions or fear) and a general perception of the Palestinian population that corre-

sponds with the core appraisals of the emotional response (i.e., dehumanization or perceived

threat respectively). The first model was specified with condition as the independent variable,

empathic emotions as the mediator variable, and dehumanization as the outcome variable (Fig

2). As expected, the total effect (b = -.25, 95% CI = [-.42, -.07], t = -2.82, p = .006) was reduced

when empathic emotions were added as a mediator (b = -.14, 95% CI = [-.31, .23], t = -1.7, p =

.092). The indirect effect through the mediator was statistically different from zero (b = .11,

95% CI = [-.21, -.03]). Participants in the immersive perspective-taking felt more empathic

emotions toward the Palestinian couple, which in turn, was associated with less dehumaniza-

tion of Palestinian in general.

The second model was specified with condition as the independent variable, fear as the

mediator variable, and perceived threat as the outcome variable (Fig 3). As expected, the total

effect (b = -.18, 95% CI = [-.35, -.01], t = -2.06, p = .042) was reduced when fear was added as a

mediator (b = -.12, 95% CI = [-.29, .05], t = -1.4, p = .178). The indirect effect through the

mediator was statistically different from zero (b = -.06, 95% CI = [-.15, -.01]). Participants in

Table 2. Descriptive statistics of the outcome variables by condition (Study 2).

Outcome Condition

Control Immersive Perspective-taking

T1 (upon VR intervention)

VR context–toward the Palestinians in the scene

Empathic emotions 3.74 (1.47) 4.43 (1.52)

Fear 3.44 (1.86) 2.72 (1.53)

General context–toward the Palestinian population

Dehumanization 33.4 (27.30) 22.20 (23.76)

Perceived threat 4.73 (1.65) 4.26 (1.44)

T2 (five months later)

General context–toward the Palestinian population

Dehumanization 41.38 (27.22) 31.15 (24.71)

Perceived threat 4.81 (1.44) 4.04 (1.26)

Shoot/No-shoot Dilemma -.14 (.51) .15 (.49)

Real-life context

Moral emotions 3.99 (1.30) 4.76 (1.20)

Moral judgment of the soldier action 3.24 (1.68) 2.50 (1.14)

Severity of punishment for the soldier 5.21 (1.29) 5.81 (1.02)

https://doi.org/10.1371/journal.pone.0222342.t002

Fig 2. Empathic emotions toward the Palestinian couple presented in the VR scene mediate the effect of

manipulated VR POV on dehumanization of the Palestinian population in general.

https://doi.org/10.1371/journal.pone.0222342.g002
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the immersive perspective-taking condition felt less fear of the Palestinian couple, which in

turn, was associated with less perceived threat of Palestinians in general.

Finally, we meta-analyzed Studies 1&2 using fixed effects in which the mean effect size was

weighted by sample size and comparing the control condition with the immersive perspective-

taking condition. Under these aggregated conditions, participants in the outgroup POV felt

significantly greater empathic emotions (M d = .61, Z = 3.94, p< .001, 95% confidence interval

(CI) = [.31, .92] and less fear (M d = .61, Z = 2.88, p = .002, 95% CI = [.14, .73]) compared with

those in the ingroup POV.

Discussion

The goal of the current project was to examine, in the violent and prevalent context of inter-

group conflicts, whether immersive VR can surpass traditional perspective-taking in produc-

ing beneficial outcomes. Our findings suggest that virtually taking a rival outgroup’s

perspective via immersion in the outgroup POV has greater positive impact both immediately

after VR intervention and several months later, compared with immersion in the ingroup

POV with or without traditional perspective-taking instructions. While both forms of perspec-

tive-taking were effective in increasing empathy, only immersive perspective-taking reduced

fear of the outgroup, induced more positive outgroup attributions, and led to stricter moral

judgment of ingroup transgressors.

The research findings indicate a mechanism in which the response to the specific virtual

context expanded to the outgroup in general. Immersive exposure to the outgroup’s POV led

to increased empathy and decreased fear toward the virtual outgroup members that conse-

quently were generalized as greater humanization and less perceived threat of the rival out-

group in general. More importantly, the effect of the 1-minute VR intervention was detected

five months after immersion in the outgroup’s POV, increasing moral emotions and stricter

judgement of a real-life ingroup transgression. We believe that experiencing the outgroup per-

spective in a virtual environment left a great impact on the participants, enabling a change in

the real-world with less effort or motivation that are needed in the traditional perspective-tak-

ing [16]. To our knowledge this is the first study showing a long-term impact of a VR perspec-

tive-taking intervention in conflictual context, by merely altering the camera perspective in a

360˚ video.

The significant advances and lower cost of VR devices and production of VR stimuli are

making the technology increasingly accessible to the mass public via a variety of smartphone

devices and appropriate headsets that enhance the immersive experience [35]. This is particu-

larly true for 360˚ VR videos, which are a simpler technique compared to using a first-person

embodiment illusion. Hence, our findings can lead to developing applicable VR-based inter-

ventions as a tool for enabling perspective-taking in conflict on a global scale.

Fig 3. Fear of the Palestinian couple presented in the VR scene mediate the effect of manipulated VR POV on

perceived threat of the Palestinian population in general.

https://doi.org/10.1371/journal.pone.0222342.g003
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Together with the potential theoretical and applicable contributions, several limitations of

the present project bear mentioning along with associated future research directions. First, the

samples were biased in terms of gender, as most participants were women. Given that women

are more associated with empathic-related traits and behaviors than men do [36] it might be

easier for them to take the perspective of the other group. Although we statistically controlled

for the participants’ gender to avoid bias in our findings, future studies should use samples

with equal number of men and women.

Second, we used the ingroup perspective as the control condition because in intergroup

context people tend to favor their ingroup and adopt its perspective rather than the outgroup

[6]. We believe that not only did participants in our study favor the ingroup, as group mem-

bers tend to do in intergroup contexts; the perspective of Israeli soldiers was the natural per-

spective for them to adopt. Military service is mandatory in Israel for both men and women,

and all participants in the research were either soldiers themselves only a couple of years prior

to participating in the study, or had close friends and relatives who served in the military.

However, it is possible that not all participants identified with their ingroup perspective as we

would expect. Future studies should overcome this concern by validating before the VR experi-

ence which perspective is in favor for each participant.

Beyond the potential limitations described above, several questions remain: Do all group

members respond favorably, or would some react adversely when being exposed to the

enemy’s POV, albeit virtually? Under what conditions might exposure to the rival outgroup’s

POV create a backlash effect and increase negative perceptions of the rival outgroup? Would

this intervention work in other socio-political contexts? Is immersive perspective-taking bene-

ficial only for members of the dominant group, or would it have salutary effects on the low-

power group as well? Would being first-person embodied in the outgroup perspective lead to

stronger effect than the change in POV used in the present research, or would it create resis-

tance and backfire? Future studies that replicate our findings and address these questions

would lend additional support to our assertion that VR technology is a powerful tool for per-

spective-taking interventions in intergroup conflicts, with the potential of causing significant

changes using increasingly available and compelling technologies.
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ler, Jonathan Levy, Doron Friedman, Eran Halperin.

References

1. Uppsala Conflict Data Program (Date of retrieval: December 1, 2018) UCDP Conflict Encyclopedia.

www.ucdp.uu.se, Uppsala University.

2. Edwards A (2018) Forced displacement at record 68.5 million. UNHCR. https://www.unhcr.org/news/

stories/2018/6/5b222c494/forced-displacement-record-685-million.html

3. Fisher RJ (1990) The social psychology of intergroup and international conflict resolution ( Springer,

New York).

4. Fiske ST (2002) What we know now about bias and intergroup conflict, the problem of the century. Curr

Dir Psychol Sci 11(4):123–128.

5. Halperin E, Bar-Tal D (2011) Socio-psychological barriers to peace making: An empirical examination

within the Israeli Jewish society. J Peace Res 48:637–651.

6. Galinsky AD, Moskowitz GB (2000) Perspective-taking: Decreasing stereotype expression, stereotype

accessibility, and in-group favoritism. J Pers Soc Psychol 78:708–724. https://doi.org/10.1037//0022-

3514.78.4.708 PMID: 10794375

7. Bilali R, Vollhardt JR (2013) Priming effects of a reconciliation radio drama on historical perspective-tak-

ing in the aftermath of mass violence in Rwanda. J Exp Soc Psychol 49(1):144–151.

8. Todd AR, Bodenhausen GV, Galinsky AD (2012) Perspective taking combats the denial of intergroup

discrimination. J Exp Soc Psychol 48(3):738–745.

9. Batson CD, Chang J, Orr R, 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(12):1656–1666.

10. Goldenberg A, Cohen-Chen S, Goyer JP, Dweck CS, Gross JJ, Halperin E (2018) Testing the impact

and durability of a group malleability intervention in the context of the Israeli–Palestinian conflict. Proc

Natl Acad Sci USA 115(4):696–701. https://doi.org/10.1073/pnas.1706800115 PMID: 29311299

11. Gutsell JN, Inzlicht M (2010) Empathy constrained: Prejudice predicts reduced mental simulation of

actions during observation of outgroups. J Exp Soc Psychol 46(5):841–845.

Immersive virtual environments enhance peace promoting attitudes and emotions in violent intergroup conflicts

PLOS ONE | https://doi.org/10.1371/journal.pone.0222342 September 11, 2019 13 / 14

http://www.ucdp.uu.se
https://www.unhcr.org/news/stories/2018/6/5b222c494/forced-displacement-record-685-million.html
https://www.unhcr.org/news/stories/2018/6/5b222c494/forced-displacement-record-685-million.html
https://doi.org/10.1037//0022-3514.78.4.708
https://doi.org/10.1037//0022-3514.78.4.708
http://www.ncbi.nlm.nih.gov/pubmed/10794375
https://doi.org/10.1073/pnas.1706800115
http://www.ncbi.nlm.nih.gov/pubmed/29311299
https://doi.org/10.1371/journal.pone.0222342


12. Galinsky A, Ku G, & Wang C (2005) Perspective-taking: Fostering social bonds and facilitating social

coordination. Group Process Interg 8: 109–125.

13. Cikara M, Bruneau EG, Saxe RR (2011) Us and them: Intergroup failures of empathy. Curr Dir Psychol

Sci 20(3):149–153.

14. Levy J, Goldstein A, Influs M, Masalha S, Zagoory-Sharon O, Feldman R (2016) Adolescents growing

up amidst intractable conflict attenuate brain response to pain of outgroup. Proc Natl Acad Sci USA

113(48):13696–13701. https://doi.org/10.1073/pnas.1612903113 PMID: 27849588

15. Zebel S, Doosje B, & Spears R (2009) How perspective taking helps and hinders group-based guilt as a

function of group identification. Group Process Interg 12:61–78.

16. Epley N, Caruso EM, Bazerman MH (2006) When perspective taking increases taking: Reactive egoism

in social interaction. J Pers Soc Psychol 91(5):872–889. https://doi.org/10.1037/0022-3514.91.5.872

PMID: 17059307

17. Pierce JR, Kilduff GJ, Galinsky AD, Sivanathan N (2013) From glue to gasoline: How competition turns

perspective takers unethical. Psychol Sci 24(10):1986–1994. https://doi.org/10.1177/

0956797613482144 PMID: 23955353

18. Vorauer JD, Sasaki SJ (2009) Helpful Only in the Abstract?: Ironic Effects of Empathy in Intergroup Inter-

action. Psychol Sci 20(2):191–197. https://doi.org/10.1111/j.1467-9280.2009.02265.x PMID: 19170943

19. Zaki J, Cikara M (2015) Addressing empathic failures. Curr Dir Psychol Sci 24(6):471–476.

20. Hasler BS, Spanlang B, Slater M (2017) Virtual race transformation reverses racial in-group bias. PloS

one 12(4):e0174965. https://doi.org/10.1371/journal.pone.0174965 PMID: 28437469

21. Herrera F, Bailenson J, Weisz E, Ogle E, Zaki J (2018) Building long-term empathy: A large-scale com-

parison of traditional and virtual reality perspective-taking. PloS one 13(10):e0204494. https://doi.org/

10.1371/journal.pone.0204494 PMID: 30332407

22. Ahn SJ, Le AMT, Bailenson J (2013) The effect of embodied experiences on self-other merging, atti-

tude, and helping behavior. Media Psychol 16(1):7–38.

23. Schutte N S, Stilinović E J (2017) Facilitating empathy through virtual reality. Motiv Emotion 41(6):708–

712.

24. Cummings JJ, Bailenson JN (2016) How immersive is enough? A meta-analysis of the effect of immer-

sive technology on user presence. Media Psychol 19(2):272–309.

25. Porat R, Halperin E, Tamir M (2016) What we want is what we get: Group-based emotional preferences

and conflict resolution. J Pers Soc Psychol 110(2): 167–190. https://doi.org/10.1037/pspa0000043

PMID: 26785061

26. Galea S, Tracy M (2007) Participation rates in epidemiologic studies. Ann Epidemiol 17(9):643–653.

https://doi.org/10.1016/j.annepidem.2007.03.013 PMID: 17553702

27. Haslam N (2006) Dehumanization: An integrative review. Pers Soc Psychol Rev 10(3):252–264.

https://doi.org/10.1207/s15327957pspr1003_4 PMID: 16859440

28. Skitka LJ, Bauman CW, Mullen E (2004) Political tolerance and coming to psychological closure follow-

ing the September 11, 2001, terrorist attacks: An integrative approach. Pers Soc Psychol Bull 30

(6):743–756. https://doi.org/10.1177/0146167204263968 PMID: 15155038

29. Kershner I (2017) Israeli Soldier Who Shot Wounded Palestinian Assailant Is Convicted. The New York

Times. https://www.nytimes.com/2017/01/04/world/middleeast/elor-azaria-verdict-israel.html

30. McDonald MM, Porat R, Yarkoney A, Reifen Tagar M, Kimel S, Saguy T, Halperin E (2017) Intergroup

emotional similarity reduces dehumanization and promotes conciliatory attitudes in prolonged conflict.

Group Process Interg 20(1):125–136.

31. Canetti D, Halperin E, Hobfoll SE, Shapira O, Hirsch-Hoefler S (2009) Authoritarianism, perceived

threat and exclusionism on the eve of the Disengagement: Evidence from Gaza. Int J Intercult Relat 33

(6):463–474. https://doi.org/10.1016/j.ijintrel.2008.12.007 PMID: 22140286

32. Stanislaw H, Todorov N (1999) Calculation of signal detection theory measures. Behav Res Methods

Instrum Comput 31(1):137–149. PMID: 10495845

33. Hautus MJ (1995) Corrections for extreme proportions and their biasing effects on estimated values of

d0. Behav Res Methods Instrum Comput 27(1):46–51.

34. Hayes AF (2013) Introduction to Mediation, Moderation, and Conditional Process Analysis: A Regres-

sion-Based Approach (Guilford, New York).

35. Coburn JQ, Freeman I, Salmon JL (2017) A review of the capabilities of current low-cost virtual reality

technology and its potential to enhance the design process. J Comput Inf Sci Eng 17(3):031013.
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