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Abstract

Virtual Reality (VR) has been increasingly referred to as the “ultimate empathy machine”

since it allows users to experience any situation from any point of view. However, empirical

evidence supporting the claim that VR is a more effective method of eliciting empathy than

traditional perspective-taking is limited. Two experiments were conducted in order to com-

pare the short and long-term effects of a traditional perspective-taking task and a VR per-

spective-taking task (Study 1), and to explore the role of technological immersion when it

comes to different types of mediated perspective-taking tasks (Study 2). Results of Study 1

show that over the course of eight weeks participants in both conditions reported feeling

empathetic and connected to the homeless at similar rates, however, participants who

became homeless in VR had more positive, longer-lasting attitudes toward the homeless

and signed a petition supporting the homeless at a significantly higher rate than participants

who performed a traditional perspective-taking task. Study 2 compared three different types

of perspective-taking tasks with different levels of immersion (traditional vs. desktop com-

puter vs. VR) and a control condition (where participants received fact-driven information

about the homeless). Results show that participants who performed any type of perspec-

tive-taking task reported feeling more empathetic and connected to the homeless than the

participants who only received information. Replicating the results from Study 1, there was

no difference in self-report measures for any of the perspective-taking conditions, however,

a significantly higher number of participants in the VR condition signed a petition supporting

affordable housing for the homeless compared to the traditional and less immersive condi-

tions. We discuss the theoretical and practical implications of these findings.

Introduction

Empathy, the ability to share and understand someone else’s emotions, is an imperative com-

ponent of successful social interactions [1]. Empathy has been shown to increase understand-

ing and motivate prosocial behaviors [2–5]. Given its importance and positive effects on
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intergroup social interactions, researchers, artists, and tech companies have tried to find novel

ways to increase empathy via different types of empathy interventions.

In 2015, virtual reality (VR) was described as the “ultimate empathy machine” since it

allows people to viscerally experience anything from another person’s point of view [6]. VR

experiences, or immersive virtual environments (IVEs), are computer generated, 3D environ-

ments where people can move around freely and interact with their surroundings. IVEs

replace the user’s perceptual input of the real world with perceptual input from a virtual world,

and make users feel like they are actually inside a virtual environment. De la Peña and col-

leagues [7] argue that VR’s ability to elicit presence, the user’s subjective feeling of being inside

an IVE, allows users to more deeply understand perspectives other than their own. Since then,

companies and institutions like Facebook, HTC, and the United Nations have allocated mil-

lions of dollars toward programs such as Oculus’s “VR for Good” and HTC’s “VR for Impact”

[8–9], which try to use VR to promote empathy and social welfare.

Interest in VR as an empathy tool has led to the increased production of IVEs designed

with the sole purpose of increasing empathy. These experiences place users in novel environ-

ments, showing them what it would be like to experience a specific situation from someone

else’s perspective. Extensive research shows that taking the perspective of someone else (i.e.,

imagining what it would be like to be someone else) can be an effective method of promoting

empathy and motivating prosocial behaviors [2–5, 10–12]. However, there is a need for more

empirical evidence validating perspective-taking in VR as an effective way to promote empa-

thy, especially now that multiple empathy-driven IVEs are publicly available online, and past

research demonstrates that traditional perspective-taking does not always lead to positive out-

comes [13]. Thus, the current investigation focuses on 1) comparing the short and long-term

effects of a traditional perspective-taking task against a VR perspective-taking task, and 2)

exploring the technological and psychological mechanisms that make perspective-taking an

effective method of promoting empathy and prosocial behaviors.

Positive and negative effects of perspective-taking

Traditional perspective-taking tasks (i.e., where participants are asked to imagine what it

would be like to be someone else under specific circumstances), have been used extensively in

the literature, and can effectively increase the empathy a perceiver feels for a specific social tar-

get. These tasks can be particularly powerful since they often result in feelings of inclusion and

self-other merging [10], reduce prejudice and attenuate negative stereotypes [14], can help cre-

ate and maintain social bonds [15], facilitate social interactions [16], and motivate altruistic

helping behaviors [12]. In addition, perspective-taking does not only increase empathy for spe-

cific people, but can increase empathy toward entire stigmatized groups. For example, Batson

and colleagues [3] found that participants who were asked to take the perspective of a member

of a stigmatized group (e.g., people diagnosed with AIDS or convicted criminals) reported

more positive attitudes not only toward a specific member of that group, but toward the stig-

matized group as a whole.

The literature suggests that there are differential effects depending on the type of perspec-

tive-taking employed. For example, past studies have demonstrated that imagine-other per-

spective-taking tasks, where participants are instructed to imagine how someone else feels

about a specific situation, lead to empathy and an altruistic motivation to help. On the other

hand, imagine-self perspective-taking tasks, where participants are instructed to imagine how

they would feel if they were in someone else’s situation, lead to empathy, personal distress, and

an egoistic motivation to help [17–18]. Lamm, Batson, and Decety [19] have also found that

there are differences in the neural mechanisms that are activated when imagine-self vs
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imagine-other perspective-taking tasks are used. Batson and colleagues [17] suggest that if the

goal of the perspective-taking task is to maximize motivation to help, employing an imagine-

self perspective-taking task may be more effective than an imagine-other approach.

Despite the general consensus that perspective-taking leads to positive outcomes [3, 13],

under certain circumstances, perspective-taking can backfire and not only negate the positive

outcomes outlined above, but also increase the stereotyping of others [20–22]. Perspective-tak-

ing may even cause people to blame members of a stigmatized group for their own situation

even when they may not be at fault [3], and generate adverse effects in competitive settings.

For example, Pierce and colleagues [13] demonstrated that taking the perspective of a competi-

tor led to more unethical behaviors, further confirming that the positive effects of perspective-

taking are contextually bound.

Media and empathy

Apart from traditional perspective-taking, researchers have tried to promote empathy through

a variety of mediated perspective-taking tasks (i.e., print media, interactive narratives, video

games, and online interfaces that prompt users to take on a perspective other than their own).

Mediated perspective-taking tasks provide additional information to the participant or user

about a specific situation instead of relying solely on the user’s imagination. This may be par-

ticularly helpful when participants have had limited contact with or have very little or errone-

ous information about a social target [23]. However, it is important to note that each type of

media provides information through specific channels that rely on one or a combination of

the human senses. A book, for example, provides visual content and therefore relies on the

visual system. A video game, however, provides visual, auditory, and sometimes haptic stimuli

to the user, and therefore relies on the visual, aural, and proprioceptive systems.

Different types of media also vary in their level of immersion and interactivity. Immersion

is an objective and descriptive measure of the extent to which a particular medium is able to

create and sustain a “vivid illusion of reality” [24]. Interactivity refers to the extent to which

users can exert influence over the content of the mediated environment in real-time [25]. The

fact that different types of media such as books, TVs, computers, and VR fall under different

levels of immersion and interactivity, may help explain why extant research has mixed results

regarding mediated perspective-taking tasks and their effects on empathy and prosocial

behaviors.

When it comes to print media, specifically the sharing of information via text, past research

shows that providing new information about specific events (e.g., natural disasters) or groups

of people (e.g., Native Americans) reduces social distance, increases empathy, and often results

in prosocial behaviors [26–27]. Oliver and colleagues [28] highlight that the way in which

information is formatted affects reader’s empathic responses, and found that information for-

matted as a narrative elicited more empathic responses from readers than fact-driven stories.

However, providing new information does not always change people’s stereotypes of others or

mitigate implicit biases [29].

Interactive interfaces such as virtual narratives (e.g., online role playing games) and video

games have also been considered effective platforms to promote empathy [30–31]. For exam-

ple, Hailpern and colleagues [32] created an interactive system that emulated the effects of

aphasia through the real-time distortion of written text. This system gave participants a first-

hand experience of what it would be like to have aphasia. Participants who interacted with the

system reported feeling more empathetic and being more understanding of people with speech

impediments than their counterparts who did not interact with the system at all. These inter-

faces are more immersive than print media because they give the user the ability to interact
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with digital representations of other users or algorithms (i.e., avatars or agents) and with their

online environment in real-time. However, it is important to note that not all simulations of

disabilities lead to positive results. For example, Brown [33] simulated schizophrenia by having

participants listen to intrusive and distracting sounds for 15 minutes and found that partici-

pants’ attitudes toward schizophrenics deteriorated after the simulation. In a different study,

researchers simulated blindness by covering participants’ eyes. Their results found that even

though the simulation led to empathic concern, it also spread misinformation and reinforced

stereotypes [34].

Higher interactivity has been linked to higher feelings of presence, or the feeling of “being

there” [25], and can provide a more engaging and personalized experience [35]. Vorderer,

Knobloch and Schramm [36] explored the effects of three different levels of interactivity

(none, little, high) on empathy and entertainment while participants watched a movie. Results

showed that, for participants with higher cognitive ability, increased interactivity led to greater

empathy toward the movie’s protagonist. This study suggests that higher levels of interactivity,

as a feature of immersion, can increase empathy. Using a different media platform, Behm-

Morawitz, Pennel, and Speno [37] created a digital gaming app designed to reduce prejudice

toward African Americans. White participants, who interacted with the game using Black ava-

tars reported having more favorable beliefs toward African Americans and were more willing

to support “pro-minority” initiatives compared to participants who used White avatars. The

collective results of these studies provide evidence in support of mediated perspective-taking

as an effective way to promote empathy.

Perspective-taking tasks and VR

An IVE is a fully immersive and interactive computer-generated environment that gives the

user the feeling of being somewhere other than where they are in the physical world. VR sys-

tems block out the perceptual input from the real world and replace it with perceptual input

from a virtual environment that surrounds the user, is fully responsive to the user’s actions,

and elicits feelings of presence. Because of these affordances, VR allows users to vividly and vis-

cerally experience any situation as if it were happening to them from any perspective [38].

Unlike traditional media, the high level of immersion, feeling of presence, and the ability to

vividly experience any situation from any perspective, may uniquely position VR as an effec-

tive perspective-taking medium.

Additionally, imagining what it would be like to be someone else is cognitively taxing [39–

40]. When performing a VR perspective-taking task, however, fewer mental resources are

required to create a specific environment or situation because it is all rendered digitally, and

the user can solely focus on acting and reacting within the experience. This positions VR per-

spective-taking at an advantage in terms of accurate content, in comparison to traditional per-

spective-taking, since participants do not have to rely on their preexisting schemas or biases

[41]. It is also methodologically advantageous since it makes it possible for all participants to

undergo the exact same experience, as opposed to the lack of experimental control that occurs

when participants use their imagination during traditional perspective-taking tasks [42].

Embodied cognition theory postulates that cognition is an interaction of the body and

mind [43] that takes place within the context of a specific environment [44]. Past studies show

that physical movement can improve a participant’s performance while completing cognitive

tasks, and that the physical experience of a particular environment can have an effect on both

perceptions and behaviors [45–46]. VR allows users to move and interact with their surround-

ings as if they were actually there through a combination of physical body movements (e.g.,

walking, extending their arms to reach an object, or turning their head around to examine
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their surroundings) and button presses using controllers. These affordances, not available in

less immersive media, allow users to gather spatial information about the virtual environment

using the same perceptual systems they would use to gather spatial information about the real

world. Furthermore, past research has shown that the gathering of more perceptual informa-

tion results in a more accurate mental representation of the physical environment [47]. Thus,

the user’s ability to actively engage with and move around inside an IVE may result in

improved cognition due to the additional information users are able to collect through physi-

cal movement [48], and may have a positive effect on empathy and prosocial behaviors.

In previous work, embodying the perspective of other groups (e.g., colorblind, schizo-

phrenic, or elderly individuals) has increased helping behaviors and decreased prejudice

against outgroup members [5, 49–50]. One study specifically compared the effectiveness of a

traditional perspective-taking task and a VR perspective-taking task at mitigating ageism [40].

The results showed that the negative effect of threat on ageism was more effectively reduced by

the VR perspective-taking task than by imagination alone. However, when the participants felt

they were personally threatened by the elderly, neither VR perspective-taking nor imagination

mitigated ageism.

Past studies have also shown that when light-skinned participants embody a dark-skinned

avatar (i.e., a digital representation of the user) and interact in a virtual environment, implicit

biases toward dark-skinned people are significantly reduced [51–52]. In a different line of

studies, Ahn, Bailenson, and Park [53] compared the effects of cutting down a tree in a tradi-

tional perspective-taking task, a VR perspective-taking task, and a less immersive, mediated

perspective-taking task where participants watched a video of someone cutting down a tree

from the first-person perspective. Results showed that participants in the VR condition

reported higher environmental behavior intentions and locus of control than their counter-

parts. After a week, these effects persisted for participants in the VR condition but deteriorated

for the other conditions. A different study showed that embodying animals (e.g., a cow going

to the slaughter house or a coral suffering the effects of ocean acidification) led to higher self-

nature overlap when participants performed a VR perspective-taking task rather than just

watching a video. After one week of treatment, however, the positive effect of VR mitigated

[38]. To our knowledge, these are the only extant studies that have looked at the effect of VR

perspective-taking past the day of treatment [38, 51–53].

Despite the encouraging results outlined above (e.g., VR perspective-taking leads to more

positive outcomes than traditional perspective-taking or less immersive mediated perspective-

taking tasks), these studies are limited by their small sample size (on average, less than 30 par-

ticipants per condition). In fact, most psychological studies using VR systems have been con-

ducted in laboratories where sample sizes are small and mostly composed of college students

with little demographic variance [54].

In order to address the methodological issues of sample homogeneity and external validity,

this investigation differs from past studies in that we gathered a large sample of data from a

more diverse population by taking a mobile lab unit outside of the lab and into more naturalis-

tic settings. For this investigation, in addition to recruiting participants in a medium-sized

western university, the mobile lab unit was taken to museums, shopping centers, senior citizen

centers, schools, and tech fairs with the goal of recruiting participants who represent a part of

the population that has not yet been represented in psychological VR studies.

Additionally, previous studies have used self-report data to measure future intentions (e.g.,

40 and 53), and while these measures often align with actual behavior, that is not always the

case. For example, Rosenberg, Baughman, and Bailenson [55] measured intention to help and

actual helping behaviors, and although the participants in the experimental condition exhib-

ited more helping behaviors than those in the control condition, there was no significant
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difference in self-reported intention to help between the two conditions. Similarly, Bailenson

and colleagues [56] found no differences in their self-report measures but detected significant

differences when examining nonverbal behavioral measures. In order to address these issues

and gain a more thorough understanding of the effects of different types of empathy interven-

tions, this investigation employs both self-report and behavioral measures.

Overview of studies

Two studies were conducted in order to compare the effects of different types of perspective-

taking interventions on empathy and prosocial behaviors. Study 1 was a longitudinal investiga-

tion that compared the effects of a VR perspective-taking task against a traditional, narrative-

based perspective-taking task. In Study 2, we sought a more nuanced approach to further

explore the mechanisms that caused differences, or lack thereof, between the traditional and

the VR perspective-taking tasks. In order to do so, we allowed for contrasts between a larger

set of control conditions and developed four different empathy interventions: a fact-driven

information intervention, a narrative-based perspective-taking task, and two mediated per-

spective-taking tasks (low vs. high immersion) in order to more accurately explore the effect of

immersion and type of empathy intervention on elicited empathy and prosocial behaviors

toward the homeless.

The homeless population was chosen as the social target in this work because the homeless

are considered an extreme outgroup that people often struggle to empathize with [57–58]. In

addition, the distinction between the in-group and outgroup is clearly defined and, unlike race

or gender, it applies to a larger population because, under specific circumstances, anyone can

become homeless.

Study 1

Study 1 compared the short and long-term effects of a traditional, narrative-based perspective-

taking (NPT) task and a VR perspective-taking (VRPT) task at the time of the intervention

and over the course of eight weeks. As outlined above, an extensive line of research shows that

perspective-taking is a powerful exercise that often results in increased empathy and prosocial

behaviors toward a specific social target (e.g., stigmatized groups). However, little is known

about the duration of these effects. Past research examining the longitudinal effects of perspec-

tive-taking tasks (both traditional and mediated) has only looked 1 to 2 weeks after the time of

the intervention [3, 38, 51–52].

Since VR affords vivid experiences in a cognitively effortless way, a perspective-taking task

through the use an IVE may be more effective at promoting empathy and prosocial behaviors

than a traditional, narrative-based perspective-taking task. Additionally, participants in IVEs

are surrounded by virtual stimuli that they can interact with, which may make them feel

greater presence inside the virtual environment. Thus, we predict VRPT will be more effective

than NPT at eliciting empathy and prosocial behaviors at the time of the intervention and over

the course of eight weeks.

Method

All procedures and materials were approved by the Ethical Committee of the Institutional

Review Board at Stanford University, IRB-34677. Written consent was obtained from all par-

ticipants. The individual in this manuscript has given written informed consent (as outlined in

PLOS consent form) to publish these case details.
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Participants

Individuals recruited from a medium-sized western university and from around the San Fran-

cisco Bay Area formed an initial sample of 130 participants. Participants received a $100 Ama-

zon gift card for completing the four parts of the study. All participants who agreed to

participate were asked to come into the laboratory to complete the first part of the study. Of the

130 participants, 13 participants failed to complete some part of the study and were excluded

from the analysis. The final sample (N = 117) consisted of 40 men, 75 women, and 2 participants

who identified as other. The ages ranged between 15 and 57 (M = 22.94, SD = .95). Of these 117

participants, 33 (28%) were White Caucasian, 7 (6%) were Hispanic, 8 (6.8%) were Indian, 49

(41.8%) were Asian, 7 (6.8%) were African American, and 13 (11.1%) were multiracial.

Design and procedure

In this mixed design, participants were randomly selected into one of two conditions, either

the NPT (n = 56) or VRPT (n = 61) condition. All participants completed a pre-intervention

questionnaire which included demographic questions, the Interpersonal Reactivity Index

(IRI), and the Beliefs about Empathy scale. These scales were used in order to conduct sample

checks and make sure that random assignment was successful. Participants then completed

either the NPT or the VRPT task.

In both conditions, participants performed an imagine-self perspective-taking task. An

imagine-self perspective taking task was chosen over an imagine-other task to ensure that the

NPT and VRPT tasks were qualitatively the same apart from the medium being used to deliver

the intervention. In the NPT condition, participants imagined what it would be like if they

became homeless, and in the VRPT condition, participants experienced what it was like to

become homeless inside an IVE from the first-person perspective. However, in order to con-

trol for the level of detail, accuracy of information, implicit biases against the homeless, and

the scenarios that the participants would either imagine in a traditional perspective-taking task

or virtually experience in the VRPT task, we standardized a narrative across the two conditions

to guide participants through their respective perspective-taking tasks.

The narrative begins with the participants sitting in their apartment after losing their job

and realizing rent is due. Despite selling most of their belongings, participants are not able to

raise enough money to pay rent and are evicted from their apartment. Forced to live out of

their car, they prepare themselves for the night by trying to find their toothbrush and other

items needed to brush their teeth. Participants suddenly hear a police siren and are approached

by a police officer who discovers the participants are living out of their car. Due to a city ordi-

nance prohibiting the use of cars as homes in public spaces, the car is impounded. Participants

are now traveling on a bus at night for shelter and warmth, when they are warned that there

are two men onboard who may serve as a threat to them. One man may try to get unpleasantly

close to the participant while the other may try to steal the participant’s backpack. In the bus,

participants also interact with other non-threatening homeless people and learn about their

experiences. The events in this narrative were adapted from Hotel 22, a documentary depicting

how the homeless use public transportation for shelter at night [59], and existing interviews

with homeless people in the local area. The narrative represents the lived experiences of veter-

ans, families crippled by medical bills, victims of domestic violence, and drug addicts.

In the NPT condition, participants were given a narrative version of the storyline described

above. The narrative was a written account from a first person point of view of what it would

be like to become homeless (see Text A in S1 Appendix for full version). Before participants

read the narrative, they were instructed to imagine the content of the narrative as if it was hap-

pening to them. The instructions and method were adapted from Batson et al. [3].
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In the VRPT condition, participants experienced what it was like to become homeless

inside an IVE. The narrative that the participants followed was the same narrative from the

NPT condition. Participants were seated throughout the experience, but navigated the IVE by

moving their head and leaning their torso to look where they wanted, and selected objects by

first looking at the object they wanted to interact with and then clicking on their mouse.

Participants in this condition wore a lightweight head-mounted display (HMD) with a reso-

lution of 960 x 1080 pixels and a refresh rate of 75 frames per second for each eye with an aver-

age latency of 13ms. The HMD used was an Oculus Rift DK2 (Fig 1). Participants’ head

translation (x, y, z position) and orientation (yaw, pitch, and roll) was tracked throughout the

experience using an infrared camera (Oculus DK2 IR camera).

Unlike the NPT condition, where participants imagined what it was like to become home-

less, participants in the VRPT condition experienced the narrative events described above

inside the IVE. The VR experience consisted of three scenes that matched the three locations

described in the narrative. This perspective-taking task differed markedly from the NPT con-

dition in that participants in this condition were able interact with certain objects in the virtual

environment. Each scene contained an interactive task where participants had the opportunity

to make choices and see the consequences of those choices in real-time. For example, partici-

pants in the NPT condition were told to imagine how difficult it would be to find their tooth-

brush in their car, whereas participants in the VRPT condition had to actually find the

toothbrush inside the car by moving their head to look around the car. None of the choices

made by participants affected the length or the course of the overall VR experience. Fig 2

shows the three scenes from the participant’s point of view.

Both perspective-taking tasks, regardless of delivery method, lasted approximately 15 min-

utes. Upon completion of the post-intervention questionnaire, participants left the laboratory

and received three follow up surveys over the next eight weeks. The follow up surveys were

sent via email exactly two, four, and eight weeks after the intervention took place. Each follow-

up survey was automatically sent by the Qualtrics platform as a link that would expire after 24

hours of being sent. When participants completed the surveys, researchers were able to down-

load the data from that same platform without any identifying information.

Participants who did not meet the deadline were excluded from the analysis. At Time 0

(immediately after the intervention) 2 participants were excluded due to technical difficulties.

At Time 1 (2 weeks after the intervention), 5 participants failed to complete part two within

the given time frame. At Time 2 (4 weeks after the intervention) 2 participants did not com-

plete part three. At Time 3 (eight weeks after the intervention) 4 participants did not complete

the survey within the allotted time. All participants were debriefed once the study had been

completed.

Measures

Population variables. Interpersonal Reactivity Index. The Interpersonal Reactivity Index

(IRI) is a 28-item scale with four subscales answered on a 5-point Likert scale ranging from

“does not describe me well” to “describes me well”. The IRI measures individual differences in

empathy by assessing the participant’s tendency to adopt the point of view of others (M = 3.86,

SD = 0.57, Cronbach’s alpha = .77), empathic concern for others (M = 3.97, SD = 0.59, Cron-
bach’s alpha = .80), and personal distress in tense situations with others (M = 2.7, SD = 0.83,

Cronbach’s alpha = .87) [60]. Sample items include “I sometimes find it difficult to see things

from the ‘other guy’s’ point of view” and “I am often quite touched by things that I see hap-

pen”. There were two main reasons why the fantasy subscale was excluded. The first and main

reason for excluding the fantasy subscale was that this was a mobile experiment. One of the
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limitations of having a mobile VR lab and running with volunteers (mostly composed of

attendees at museums and events) is that time is an issue for most participants. Given we were

already asking multiple questionnaires and the intervention lasted 15 minutes, we needed to

be very selective about what questions to include. The second reason is that the fantasy sub-

scale taps into a participant’s ability to “transpose themselves imaginatively into the feelings

and actions of fictitious characters from books, movies, and plays” [60]. The fantasy subscale

specifically measures the ability to embody (through imagination) a fictional character and feel

what they are feeling, something that was less relevant to our intervention. We did not expect

differences in any of the IRI’s subscales across conditions since they were collected before

treatment.

Beliefs about Empathy Scale. The Beliefs about Empathy scale is a 12-item scale answered

on a 7-point Likert scale (1 = strongly disagree, 7 = strongly agree) that measures the extent to

which people believe that empathy is something that can be controlled. Sample items include

“people can always change how much empathy they generally feel for others” and “when a per-

son feels empathy for someone, they can’t stop feeling empathy, even if they want to stop.” The

scale contains two different subscales, controllability (M = 4.31, SD = 1.06, Cronbach’s alpha =

.82) and implicit theories (M = 4.51, SD = 1.33, Cronbach’s alpha = .92). The overall reliability

of this scale was good, Cronbach’s alpha = .87. This scale is used as a sample check to make

sure that there are no significant differences in beliefs about empathy across conditions, as pre-

vious research has demonstrated that participants who believe they can control their empathic

responses actually exert more empathic effort than those who believe they have no control

[61].

Outcome variables. Manipulation Check. In order to assess if participants in the VRPT

condition felt more spatially present than participants in the NPT condition, participant’s

open-ended responses to the question “What are your thoughts about your experience so far?”

were coded. Two coders, blind to condition, coded the participants’ responses independently.

Fig 1. Equipment used for VRPT condition. (1) Oculus DK2 (2) Oculus DK2 infrared camera (3) headphones & (4)

mouse. The individual in this manuscript has given written informed consent (as outlined in PLOS consent form) to

publish these case details.

https://doi.org/10.1371/journal.pone.0204494.g001
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Fig 2. Scene progression for VR perspective-taking task. Top: Participant’s point of view in the apartment scene.

Middle: Participant’s point of view in the car scene. Bottom: Participant’s point of view in the bus scene.

https://doi.org/10.1371/journal.pone.0204494.g002
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The coding scheme employed was deductive and adapted from the presence questionnaires

used in Nowak and Biocca [62] and Bailenson and Yee [63]. Participants received a 1, 0, or -1

depending on their responses.

Participants received a “1” if they explicitly mentioned that the experience or narrative felt

real, was realistic, or immersive, if they felt immersed, “there”, inside the environment, or if

they were physically or spatially affected by what they experienced in VR or what they imag-

ined. Participants received a “0” if their response was not related to presence or immersion,

and a “-1” if they explicitly mentioned that the experience or narrative was not real or realistic,

that they did not feel “there”, immersed, or physically affected by what they experienced in VR

or what they imagined (M = 0.15, SD = 0.47).

Inclusion of the Other in the Self. The Inclusion of the Other in the Self (IOS) scale is a sin-

gle-item, pictorial measure of closeness and connectedness. In the IOS scale, participants select

the picture that best represents their relationship with the average homeless person [64]. Pic-

tures are Venn-like diagrams of two circles overlapping, with each circle representing a home-

less person and the self, respectively. The pictures are coded from 1 to 7 with the larger

numbers indicating a closer relationship with the homeless (i.e., a larger degree of overlap

between the two circles) (M = 3.09, SD = 1.92).

Empathy. Using a 7-point Likert scale (1 = Not at All, 7 = Extremely), participants were

asked to rate the extent to which they felt softhearted, touched, sympathetic, or compassionate
throughout the intervention. The results of these four questions were used to create an index

of empathic concern. This measure was adapted from Batson, Early and Salvarani [17]. The

overall reliability of the index was good, Cronbach’s alpha = .88 (M = 5.05, SD = 1.21).

Personal Distress. Using a 7-point Likert scale (1 = Not at All, 7 = Extremely), participants

were asked to rate the extent to which they felt uneasy, troubled, distressed, or disturbed
throughout the intervention. The results of these four questions were used to create an index

of personal distress. This measure was also adapted from Batson, Early and Salvarani [17]. The

overall reliability of the index was good, Cronbach’s alpha = .87 (M = 4.58, SD = 1.33).

Dehumanization Scale. The Ascent of Man measure of Dehumanization is a single-item

measure of blatant dehumanization [65]. This measure was chosen to examine whether or not

traditional or VR perspective-taking tasks could prevent dehumanization toward the homeless

since past research has demonstrated that people are willing to overtly describe outgroup

members as less evolved than members of their own group [57–58, 65]. Participants are asked

to rate how evolved the average member of the homeless population is by looking at the

“Ascent of Man” evolution picture that depicts a primate evolving into a human (0 = not

evolved/primate, 100 = fully evolved/human) (M = 89.06, SD = 16.09).

Social Presence Scale. The 6-item social presence scale assesses how present participants felt

with virtual humans inside the IVE in the VRPT condition and was adapted from Nowak and

Biocca [62]. Participants were asked to rate how strongly they felt the virtual humans were

with them inside the IVE using a 5-point Likert scale (1 = not at all, 5 = very strongly). The reli-

ability of the scale was good, Cronbach’s alpha = .92 (M = 1.49, SD = 1.55). Sample items

include “How strongly did you sense that the virtual humans were aware of your presence”

and “How strongly did you sense that the virtual humans were present?”

Attitudes toward the Homeless. The 7-item attitudes scale was answered on a 9-point Likert

scale (1 = strongly disagree, 7 = strongly agree). This scale adapted from Batson et al. [3] to

gauge attitudes toward the homeless (M = 6.48, SD = 1.18, Cronbach’s alpha = .83). Sample

items include “Most homeless people could have avoided becoming homeless” and “Our soci-

ety does not do enough to help homeless people.” Two out of the seven items from the atti-

tudes toward the homeless scale were reverse coded. Higher scores indicate more positive

attitudes toward the homeless.
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Behavioral measures. Agreement with Proposition A. Proposition A, a real proposition

at the time the study was conducted, supported increasing affordable housing for vulnerable

populations in the San Francisco Bay Area (Text B in S1 Appendix). After participants read

Proposition A, they were asked the extent to which they agreed with the proposition using a

5-point Likert scale (M = 4.07, SD = .76) ranging from “not at all” to “completely”. This mea-

sure was implemented at Time 0 (immediately after the intervention).

Signing Petition Supporting Proposition A. Participants were also asked whether or not

they were willing to sign a petition supporting Proposition A. At this point, participants were

reminded that the passing of the proposition would mean an increase in their taxes. Instead of

simply selecting yes or no, participants either signed the petition or left the petition page blank

(71.8% of all participants signed the petition). The researcher was not in the room while the

participant read or responded to the petition, so as not to influence the participant’s behaviors.

This measure was also implemented at Time 0 and participants were debriefed that the petition

was not a real petition upon completion of the study eight weeks later.

Donation Question. After either empathy intervention, participants were asked if they

wanted to donate part of their compensation to a homeless shelter using an 11-point Likert

scale ranging from “$0” to “$10” (M = 5.73, SD = 3.78). Participants were compensated in full

regardless of whether they chose to donate any money or not. However, participants were not

aware they were going to receive full compensation until they were debriefed after the study

had been completed. Again, the researcher was not in the room with the participant while they

chose whether or not to donate money. This measure was also implemented immediately after

the intervention.

Letter Writing. Participants were asked to write a letter to their elected officials regarding

the issue of homelessness at Time 1 (2 weeks after the intervention), and a letter to a friend

describing how they felt and what they had learned about the issue of homelessness at Time 3

(eight weeks after the intervention). For instructions see Text C in S1 Appendix. These behav-

ioral measures were added in order to 1) examine the extent of each participant’s civic engage-

ment regarding the issue of homelessness, and 2) conduct linguistic analysis to further

understand participants’ emotional states through their written language. Past research dem-

onstrated that analyzing the way that people write (function words) rather than what they

write about (content words), is a reliable measure of different psychological and emotional

states [66]. We focused on analyzing 7 categories: word count, positive emotion, negative emo-

tion, social, anxiety, I, and we. These categories were specifically chosen to quantify affect, and

examine the extent to which participants included or excluded themselves as part of the solu-

tion when writing about the issue of homelessness [67]. All linguistic analyses were performed

using Linguistic Inquiry and Word Count (LIWC) software.

Agreement with Measure B. Similar to Proposition A, Measure B also advocated for

increasing affordable housing for vulnerable populations (Text D in S1 Appendix). This mea-

sure provided different, yet related, information about what can be done to help the homeless

in order to assess support for helpful initiatives over time. This behavioral measure was imple-

mented at Time 2 (4 weeks after the intervention). Participants were asked to read Measure B

and report the extent to which they agreed with it using a 5-point Likert scale (1 = not at all,

5 = completely) (M = 4.19, SD = .92).

Results

Population variables

A one-way analysis of variance (ANOVA) showed that there was no significant difference in

participants’ trait-levels of empathy on any subscale of the IRI scale across the two conditions
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(Perspective Taking: t(112) = 0.30, p = .762; 95% Confidence Interval (CI) [-.18, .24], Empathic

Concern: t(108) = -0.39, p = .697; 95 CI [-.26, .18], and Personal Distress: t(114) = 0.39, p =

.695; 95 CI [-.24, .36]). There were also no significant differences between the two conditions

regarding beliefs about empathy (Controllability: t(113) = 0.11, p = .912; 95 CI [-.37, .41],

Implicit Theories: t(114) = -1.25, p = .214; 95 CI [-.79, .18]). These results show that there was

a balance across conditions in terms of the way that people think about empathy and in the

way that they believe they are able to control their empathic responses, showing that random

assignment was successful across conditions.

Outcome variables

Manipulation check. Cohen’s Kappa was calculated in order to assess inter-coder reliabil-

ity and agreement between the two coders [68]. There was substantial agreement between the

two coders (κ = .89, p< .001, 95% CI [.81, .99]. Data from the two coders were averaged

together. A Chi-Squared test was used in order to test whether or not there was a significant

difference in the proportion of participants who reported feeling present (values equal to 1)

and the participants who did not (values smaller than 1) across conditions. In the NPT condi-

tion 5.4% of participants received a score of 1 and in the VRPT condition 34.4% participants

received a score of 1. Results showed that significantly more participants in the VRPT condi-

tion reported feeling spatially present than participants in the NPT condition (X2(1) = 15.06, p
< .001; 95 CI [14.98, 42.10]).

Continuous variables. The means and standard deviations for the outcome variables (i.e.,

IOS, Dehumanization, Empathy, Personal Distress, Social Presence, support for Proposition

A, support for Measure B, and amount donated) by condition and time are summarized in

Table 1.

All continuous outcome variables were analyzed using a linear growth curve model with

fixed effect of condition (NPT vs VRPT) on the intercept (results right after the intervention)

and linear terms (trend over the course of eight weeks). Random effect of individuals on the

intercept and the slopes were included in the models as well. Growth curve modeling analysis

was chosen since it accounts for inter-participant variability (between) and intra-participant

(within) patterns of change over time [69–70]. All analyses were carried out in R version 3.0.2

using the nlme package.

IOS. There were no statistically significant differences in self-other overlap between the

conditions at the time of the intervention (Time 0) (X2(1) = 2.22, p = .136; 95 CI [-0.15,

1.08]). There was also no effect of condition on how connected participants felt toward the

homeless in the eight weeks following the intervention (X2(1) = .1024, p = .749; 95 CI [-0.23,

.17]). Fig 3 shows the data and model fit. The general trend for both conditions is that partic-

ipants felt moderately connected to the homeless immediately after the intervention, but

experienced a slight decline of .03 points (SE = 0.1) in perceived connectedness at the time of

each follow up.

Dehumanization. There was no significant effect of condition on blatant dehumanization at

the time of the intervention (X2(1) = .32, p = .572; 95 CI [-5.22, 5.68]). However, there was a

significant effect of condition indicating that, over time, participants in the VRPT condition

thought of the homeless as more evolved than the participants in the NPT condition who

thought of the homeless as less evolved over time (X2(1) = 3.8, p = .051; 95 CI [0, 2.66]). The

difference was approximately 1.33 (SE = .68) points biweekly showing that although partici-

pants in both conditions thought of the homeless similarly at the time of the intervention, par-

ticipants in the VRPT condition thought significantly higher of the homeless over time than

those in the NPT condition. Fig 4 shows the data and model fit.
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Attitudes toward the Homeless. Visual inspection of the residuals of the model testing the

effect of condition and time on attitudes toward the homeless revealed a curvilinear relation-

ship between these variables. The quadratic model fit the data significantly better than the lin-

ear model (X2(2) = 13.37, p = .001; 95 CI [-5.02, -1.0]). Since two models were compared for

this dependent variable, a Bonferroni correction (p = α/2) was implemented and results reflect

the adjusted p-values. There was no significant difference in attitudes toward the homeless

between the two conditions at Time 0 (X2(1) = 2.37, p = 0.124; 95 CI [-0.07, .75]). However,

there was a significant effect of condition (X2(1) = 8.19, p = 0.033; 95 CI [-5.02, -0.9]) over the

course of the eight weeks. Even though attitudes toward the homeless deteriorated over time,

the attitudes deteriorated at a significantly slower rate and were consistently more favorable

for participants in the VRPT condition than the participants in the NPT condition. Fig 5

shows the data and model fit.

Empathy. Participants in the VRPT condition reported feeling significantly more empa-

thetic than participants in the NPT condition immediately following the intervention (X2(1) =

4.53, p = .033; 95 CI [.04, .77]). However, there was no significant difference between the two

conditions in self-reported empathy two, four, or eight weeks after the intervention (X2(2) =

3.08, p = .214; 95 CI [-.31, 4.16]). Fig 6 shows the data and model fit.

Personal Distress. Participants in the VRPT condition reported feeling significantly more

distressed and troubled after the intervention than participants in the NPT condition (X2(1) =

4.48, p = .034; 95 CI [.04, .76]). However, there were no significant differences between the two

Table 1. Means and standard deviations for all outcome variables by condition and time.

NPT Condition

Measures Time 0 Time 1 Time 2 Time 3

Mean SD Mean SD Mean SD Mean SD
IOS 2.84 1.99 2.42 1.44 2.65 1.63 2.68 1.73

Dehumanization 89.3 15.3 87.86 18.21 88.85 12.7 87.21 19

Empathy 4.8 1.2 4.57 1.05 4.53 1.14 4.43 1.12

Personal Distress 4.4 1.26 4.38 1.1 4.15 1.26 4.21 1.31

Attitudes 6.39 1.14 5.98 1.27 6 1.24 6.07 1.26

Support Proposition A 4.09 0.83 - - - - - -

Amount Donated 5.44 3.72 - - - - - -

Support Measure B - - - - 4.14 0.89 - -

Petition Signing Proportion 35 out of 57

VRPT Condition

Measures Time 0 Time 1 Time 2 Time 3

Mean SD Mean SD Mean SD Mean SD
IOS 3.33 1.87 2.97 1.68 3.08 1.83 3.1 1.8

Dehumanization 88.8 16.96 91.28 12.86 91.3 12.71 91.4 15.08

Empathy 5.29 1.18 4.9 1.07 4.87 1.2 4.99 1.22

Personal Distress 4.75 1.38 4.63 1.15 4.6 1.28 4.77 1.25

Presence 2.9 0.74 - - - - - -

Attitudes 6.56 1.22 6.54 1.21 6.4 1.22 6.35 1.4

Support Proposition A 4.07 0.69 - - - - - -

Amount Donated 6.02 3.86 - - - - - -

Support Measure B - - - - 4.23 0.96 - -

Petition Signing proportion 49 out of 60

SD = Standard deviation.

https://doi.org/10.1371/journal.pone.0204494.t001
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conditions over the course of eight weeks (X2(2) = 0.84, p = .359; 95 CI [-1.78, 3.88]). These

results indicate that significant differences in personal distress only occurred immediately after

the intervention. Fig 7 shows the data and model fit.

Correlations among Dependent Variables. All simple Pearson correlations between depen-

dent variables are included in Table 2. A Holm-Bonferroni correction was implemented to

account for multiple comparisons. Results show the adjusted p-values.

The correlation analysis showed that IOS scores were not significantly correlated with atti-

tudes toward the homeless immediately after the intervention. However, IOS scores and atti-

tudes became significantly and positively correlated over the course of eight weeks (Time 0:

r = 0.18, p = 1.00; Time 1: r = 0.25, p = .039; Time 2: r = 0.28, p = .024; Time 3: r = 0.30, p =

.008) such that participants who reported feeling more connected to the homeless also

reported more positive attitudes toward them. Dehumanization scores were also not correlated

with attitudes toward the homeless immediately after the perspective-taking tasks but became

significantly and positively correlated over the course of eight weeks (Time 0: r = 0.21, p =

.006; Time 1: r = 0.32, p = .003; Time 2: r = 0.32, p = .004; Time 3: r = 0.31, p = .006). The analy-

sis also revealed that attitudes toward the homeless scores were significantly and positively cor-

related with empathy (Time 0: r = 0.38, p< .001; Time 1: r = 0.61, p< .001; Time 2: r = 0.68, p
< .001; Time 3: r = 0.55, p< .001) such that participants who reported more empathy also

reported more positive attitudes toward the homeless.

Fig 3. Mean values of self-other overlap with the homeless as a function of condition over time. Higher scores

represent higher overlap between the self and the homeless. Error bars represent 95% Confidence Intervals.

https://doi.org/10.1371/journal.pone.0204494.g003
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Moreover, attitudes toward the homeless were not correlated with personal distress imme-

diately after the intervention. However, the correlation between attitudes and personal distress

became significant over the course of eight weeks (Time 0: r = 0.22, p = .489; Time 1: r = 0.27,

p = .026; Time 2: r = 0.37, p< .001; Time 3: r = 0.28, p = .013). The analysis also revealed that

self-reported empathy was significantly and positively correlated with personal distress (Time

0: r = 0.30, p = .032; Time 1: r = 0.41, p< .001; Time 2: r = 0.53, p< .001; Time 3: r = 0.46, p<
.001).

Furthermore, four weeks after the intervention, the correlation analysis revealed that atti-

tudes toward the homeless were significantly and positively correlated with support for Mea-

sure B (r = 0.40, p< .001). In other words, participants who reported more positive attitudes

toward the homeless also reported more support for affordable housing four weeks after the

intervention. It is important to note that attitudes toward the homeless were not correlated

with support for affordable housing at the time intervention (r = -0.04, p> 1.00). These results

suggest that over time, the positive correlation between attitudes and support for helpful initia-

tives strengthens.

Behavioral measures. Behavioral Measures at time 0. There was no significant difference

between conditions regarding self-reported support for Proposition A (t (108) = .15, p = .882;

95 CI [-.03, .3]). However, significantly more participants in the VRPT condition signed the

petition in support of Proposition A (z (115) = 2.39, p = .023; 95 CI [1.12, 7.21]) in comparison

to the NPT condition. Even though participants in both conditions claimed to support

Fig 4. Mean values of blatant dehumanization of the homeless as a function of condition over time. Error bars

represent 95% Confidence Intervals.

https://doi.org/10.1371/journal.pone.0204494.g004
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Proposition A to the same extent, a significantly higher proportion of participants who per-

formed the VRPT task physically signed the petition in support of affordable housing. For the

donation question, there was no significant effect of condition on amount donated to a home-

less shelter (t (114) = -.82, p = .411; 95 CI [-1.97, .81]). On average, participants from both con-

ditions donated about 5 dollars to a homeless shelter.

Behavioral Measures at Time 1. Two weeks after the intervention, participants were asked

to write a letter to their elected official on the issue of homelessness. After analyzing the text of

the letters, there were no significant differences in word count (t (108) = 0.64, p = 0.521; 95 CI

[-15.58, 30.54]), positive or negative emotion (t(100) = 0.05, p = 0.960, 95 CI [-1.01, 1.06]; t
(110) = -0.59, p = 0.557, 95 CI [-.87, .47]), or the ‘I’ dictionary (t(104) = 1.11, p = 0.269; 95 CI

[-.38, 1.35]). However, there were marginally significant differences in the anxiety (t(80) =

-1.78, p = 0.078; 95 CI [-.42, .02]) and social (t(107) = -1.85, p = 0.067; 95 CI [-3.94, .14]) dictio-

naries, showing that participants in the VRPT condition were more anxious while writing the

letter, and used more social words than participants in the NPT condition. There was also a

significant difference in the ‘we’ dictionary, indicating that participants in the VRPT condition

wrote about the issue of homelessness and its possible solutions using more “we”, “our”, “us”

pronouns than the participants in the NPT condition (t(102) = -2.01, p = 0.046; 95 CI [-1.53,

-.01]). Means and standard deviations used for all the dictionaries by condition can be found

in Table 3.

Fig 5. Mean values of attitudes toward the homeless as a function of condition over time. Error bars represent 95%

Confidence Intervals.

https://doi.org/10.1371/journal.pone.0204494.g005
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Behavioral Measures at Time 2. Four weeks after the intervention, at Time 2, participants

were asked to what extent they agreed with Measure B, a measure proposed in the San Fran-

cisco Bay Area supporting affordable housing. Participants in the VRPT condition reported

more support for Measure B than participants in the NPT condition (t(105) = -1.74, p = .08; 95

CI [-.63, .04]). However, these results were only marginally significant.

Behavioral Measures at Time 3. Eight weeks after the intervention, participants were asked

to write a letter to a friend telling them what they had learned and thought about the issue of

homelessness. After analyzing the text of the letters, there were no significant differences in

any of the 7 LIWC dictionaries (word count: t(108) = -1.37, p = 0.176, 95 CI [-59.78, 11.11];

positive emotion: t(87) = 0.96, p = 0.340, 95 CI [-0.53, 1.51]; negative emotion: t(114) = -0.75,

p = 0.454, 95 CI [-1.11, 0.5]; we: t(107) = -1.33, p = 0.189, 95 CI [-1.2, 0.24]; I: t(112) = -1.67,

p = 0.097, 95 CI [-1.75, 0.15]; anxiety: t(115) = -0.67, p = 0.506, 95 CI [-0.31, 0.15]; social: t(92)

= 0.34, p = 0.735, 95 CI [-1.75, 2.47]).

Discussion

Both types of perspective-taking tasks led to similar results when it came to self-other overlap

immediately after the intervention and over the course of eight weeks. Participants in the

VRPT condition reported significantly more empathy and more personal distress immediately

after the intervention. However, over time, participants in both the VRPT and NPT conditions

reported similar rates of empathy and personal distress. The results for attitudes toward the

Fig 6. Mean values of empathy as a function of condition over time. Error bars represent 95% Confidence Intervals.

https://doi.org/10.1371/journal.pone.0204494.g006
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homeless and the dehumanization scale show the opposite pattern. Even though both condi-

tions reported similar rates of dehumanization and attitudes toward the homeless at the time

of the intervention, participants in the NPT condition thought of the homeless as less evolved

over time, and the attitudes they had for the homeless deteriorated in the eight weeks that fol-

lowed the intervention. In contrast, the VRPT condition, which allowed participants to inter-

act with the virtual environment in real-time, led to more positive, longer-lasting attitudes

toward the homeless up to two months after the intervention.

Past research has demonstrated that after a perspective-taking task, participants tend to feel

empathetic toward a specific target immediately after the task, but over time, the empathic feel-

ings wane while attitudes toward that target improve [71]. In a different study, Batson et al [3]

found that participants who performed a perspective-taking task felt more empathy for con-

victed murderers than participants who were asked to remain objective. There were no differ-

ences in attitudes toward the convicts between the two conditions immediately after the task,

but there were significant differences in attitudes 1–2 weeks after the intervention, indicating

that feeling empathetic toward a member of a stigmatized group may lead to better attitudes

over time rather than immediately after the perspective-taking task. Batson suggests that atti-

tudes can “outlive the empathic emotion itself” ([3] p. 116). Our results replicate these findings

since participants in the VRPT condition reported more empathy but similar attitudes when

compared to the NPT participants immediately after the intervention, but significantly better

Fig 7. Mean values of personal distress as a function of condition over time. Error bars represent 95% Confidence

Intervals.

https://doi.org/10.1371/journal.pone.0204494.g007
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attitudes toward the homeless over time. Additionally, improved attitudes lasted longer than

the empathic feelings themselves.

It is also important to note that while there were no significant differences when it came to

self-reported support for Proposition A between the two conditions, significantly more partici-

pants in the VRPT condition signed the petition in support of affordable housing even when it

meant an increase in their taxes.

Overall, these results show that immediately after the intervention, VRPT led to more self-

reported empathy and personal distress. Over time, VRPT did not lead to more self-other

overlap, self-reported empathy, personal distress, or donations to a homeless shelter than

more traditional perspective-taking tasks. However, VRPT did result in more positive, longer-

Table 2. Simple correlations among dependent variables.

Time 0—Immediately After the Intervention

Dehumanization Attitudes Empathy Personal Distress Social Presence Support Prop A Donation

IOS 0.10 0.18 0.08 -0.01 0.15 0.04 -0.01

Dehumanization 0.21 -0.07 -0.09 -0.03 -0.02 0.15

Attitudes 0.38 c 0.22 0.14 -0.04 0.08

State Empathy 0.30 a 0.25 -0.09 0.06

Personal Distress 0.16 -0.06 -0.05

Social Presence -0.05 -0.12

Support Prop A 0.16

Donation

Time 1—Two Weeks After the Intervention

Dehumanization Attitudes Empathy Personal Distress

IOS 0.13 0.25 a 0.07 0.04

Dehumanization 0.32 b 0.11 0.13

Attitudes 0.61 c 0.27 a

State Empathy 0.41 c

Personal Distress

Time 2—Four Weeks After the Intervention

Dehumanization Attitudes Empathy Personal Distress Measure B

IOS 0.19 0.28 a 0.24 0.18 0.16

Dehumanization 0.32 b 0.25 0.09 0.12

Attitudes 0.68 c 0.37 c 0.40 c

State Empathy 0.53 c 0.24

Personal Distress 0.14

Measure B

Time 3—Eight Weeks After the Intervention

Dehumanization Attitudes Empathy Personal Distress

IOS 0.26 a 0.30 b 0.22 0.16

Dehumanization 0.31 b 0.12 -0.01

Attitudes 0.55 c 0.28 b

State Empathy 0.46 c

Personal Distress

a positive at p < .05.
b positive at p < .01.
c positive at p < .001.

https://doi.org/10.1371/journal.pone.0204494.t002
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lasting attitudes toward the homeless and significantly more signatures supporting helpful ini-

tiatives than the NPT condition.

Study 2

The results of Study 1 showed that, over time, participants in both the NPT and VRPT condi-

tion reported feeling empathetic and connected to the homeless at similar rates. However,

VRPT led to more signatures supporting affordable housing and more positive, longer-lasting

attitudes. These results show that perspective-taking aided by immersive VR media can effec-

tively improve attitudes toward the homeless. However, it is possible that less immersive

media, such as desktop computers and laptops, produce similar effects without the need to

fully surround participants with stimuli. Study 2 expands on Study 1 by comparing the effect

of four different types of empathy interventions: a fact-driven information intervention (Infor-

mation), a traditional, narrative-based perspective-taking task (NPT), a VR perspective-taking

task (VRPT), and a less immersive mediated perspective-taking task using a desktop computer

(Desktop) in order to more accurately assess the effect of perspective-taking and examine the

role immersion plays when attempting to promote empathy and prosocial behaviors.

Since past research demonstrates that perspective-taking leads to increased empathy and

helping behaviors, we predict that any type of perspective-taking would be more effective at

eliciting empathy and prosocial behaviors than receiving information (i.e., the three perspec-

tive-taking conditions vs. Information). Given the results obtained in Study 1, we also predict

that mediated perspective-taking would be more effective than NPT (i.e. Desktop and VRPT

vs NPT), and that the most immersive perspective-taking task would be more effective than

the less immersive perspective-taking tasks (i.e. VRPT vs Desktop).

Method

Participants

A total of 452 participants were recruited to participate in this study. Thirteen participants

were excluded from the analysis because they did not complete the study in its entirety. Of the

remaining 439 participants (189 men, 250 women), 190 participants were students recruited

from a medium-sized western university and 249 were recruited at mobile sites such as

schools, museums, and senior citizen centers in the San Francisco Bay Area. Participants pro-

vided informed consent and were compensated with either course credit or a $10 Amazon gift

card for participating. The mean age of the participants was 29.2 (SD = 14.8) and ranged

Table 3. Means and standard deviations for all LIWC dictionaries used.

Time 1 Time 3

NPT VRPT NPT VRPT

Dictionaries Mean SD Mean SD Mean SD Mean SD
Word Count 111.98 65.1 104.5 58.16 98.32 81.4 122.65 110.49

Positive Emotion 3.87 3.12 3.84 2.37 3.46 3.39 2.96 1.91

Negative Emotion 1.95 1.67 2.15 1.92 2.11 2.18 2.41 2.21

Anxiety 0.15 0.35 0.35 0.77 0.25 0.61 0.32 0.64

Social 12.18 5.82 14.08 5.07 12.28 6.88 11.92 4.22

We 1.37 1.65 2.14 2.37 1.23 2.17 1.71 1.72

I 2.34 2.54 2.08 1.85 2.45 2.32 3.25 2.86

SD = Standard Deviation.

https://doi.org/10.1371/journal.pone.0204494.t003
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between 15 and 88 years old. Of these 439 participants, 22 (5%) were African American, 9

(2%) were Middle Eastern, 27 (6%) were Indian, 5 (1%) were Native American, 86 (20%) were

Asian, 32 (7%) were Hispanic, 215 (48%) were White Caucasian, 40 (9%) were multiracial, and

the rest (1%) declined to answer. Participants recruited at mobile sites participated in the study

inside a 3.96m x 2.13m x 2m tent where they were given complete privacy in public areas.

Apart from the physical setting, all of the participants used the same equipment and followed

the same procedures. There was no overlap between participants from Study 1 and Study 2.

Design and procedure

In this between-subjects design, participants signed a consent form and were randomly

selected into one of four conditions: 1) Information, 2) NPT 3) Desktop, or 4) VRPT. After

random assignment, all participants completed a pre-intervention questionnaire which

included demographic questions, the Interpersonal Reactivity Index (IRI), and the Beliefs

about Empathy scale. These scales were used in order to conduct sample checks and make sure

that random assignment was successful. Upon completing this questionnaire, participants in

each condition received a different empathy intervention.

In the Information condition (n = 107), participants were asked to read a packet of infor-

mation and statistics about the homeless population in the Bay Area in 2015 [72]. The packet

was a combination of written information, graphs, tables, maps, and pie charts. The packet

provided information on the main causes for homelessness, obstacles faced by the homeless

when trying to get a job, as well as the percentage of the population that were children, sick, or

had a history of foster care. To read all of the information provided in this packet please see

Text E in S1 Appendix. After reading the packet, participants completed a post-intervention

questionnaire consisting of self-report and behavioral measures. This fact-driven intervention

was chosen in order to examine the effectiveness of perspective-taking (mediated or not)

against a rigorous, real-world intervention that does not utilize perspective-taking at all and

was specifically designed to increase awareness about the homeless.

The NPT (n = 104) and the VRPT (n = 115) conditions in Study 2 were the same as the con-

ditions described Study 1.

In the ‘Desktop’ condition (n = 113), participants sat in front of a computer with a flat TV

screen (39”) and experienced what it was like to become homeless through a 2D interactive

narrative (Fig 8). The narrative that the participants followed was the same interactive narra-

tive from the VRPT condition, except participants were only able to view the environment on

the screen, navigate the online environment using the arrow keys on the computer keyboard,

and select objects with their mouse. The functionality of this interactive narrative resembled

that of an online game. Participants in this condition were given the same interactive tasks as

the VRPT condition, and were able to make their own choices, navigate the virtual environ-

ment, and receive immediate feedback. Fig 2 also shows the three scenes from the participant’s

point of view.

All of the perspective-taking tasks, regardless of type, lasted approximately 15 minutes. All

participants completed the same post-intervention questionnaire immediately after the inter-

vention. All participants were debriefed once the study had been completed.

Measures

The same manipulation check employed in Study 1 was used in Study 2 to assess how spatially

present participants felt across the three perspective-taking conditions. The self-report mea-

sures used in Study 2 (described in Study 1) were IRI, Beliefs about Empathy, IOS, Dehumani-

zation, Empathy, Personal Distress, and Social Presence. The behavioral measures used were
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self-reported support for Proposition A, whether or not participants signed a petition support-

ing Proposition A, and the homeless shelter donation question. The overall means and stan-

dard deviations, as well as the reliability of the scales (Cronbach’s alpha) used in Study 2 can be

found on Table 4.

Results

Population variables

Replicating Study 1, a one-way analysis of variance (ANOVA) showed that there was no signif-

icant difference in participants’ trait-levels of empathy on any subscale across the four condi-

tions (Perspective Taking: F(3, 435) = .89, p = .446, ŋ2 = .006, Empathic Concern: F(3, 435) =

Fig 8. Equipment used for desktop condition. (1) TV screen (2) headphones (3) keyboard & (4) mouse. The

individual in this manuscript has given written informed consent (as outlined in PLOS consent form) to publish these

case details.

https://doi.org/10.1371/journal.pone.0204494.g008

Table 4. Overall means, standard deviations, and reliability of scales used in Study 2.

Measures Mean SD α

IRI: EC 3.92 0.59 0.76

IRI: PT 3.70 0.59 0.74

IRI: PD 2.64 0.72 0.81

Beliefs about Empathy: C 4.15 1.09 0.81

Beliefs about Empathy: IT 4.28 1.20 0.89

IOS 2.86 1.75 -

Dehumanization 89.95 16.09 -

Empathy 5.09 1.22 0.88

Personal Distress 4.15 1.43 0.85

Presence 2.88 0.82 0.80

SD = Standard deviation.

α = Cronbach’s alpha.

https://doi.org/10.1371/journal.pone.0204494.t004

Building long-term empathy

PLOS ONE | https://doi.org/10.1371/journal.pone.0204494 October 17, 2018 23 / 37

https://doi.org/10.1371/journal.pone.0204494.g008
https://doi.org/10.1371/journal.pone.0204494.t004
https://doi.org/10.1371/journal.pone.0204494


1.09, p = .353, ŋ2 = .007, and Personal Distress: F(3,435) = 1.275, p = .282, ŋ2 = .009). There was

also no significant difference across conditions when it came to beliefs about empathy (Con-

trollability: F (3, 435) = .339, p = .805, ŋ2 = .002, Implicit Theories: F (3,435) = .461, p = .709, ŋ2

= .003). The lack of significant differences across conditions for our population variables sug-

gests that all of the conditions were well balanced in terms of individual differences, and that

random assignment to the four conditions was successful.

Outcome variables

Manipulation check. Cohen’s Kappa was calculated in order to assess inter-coder reliabil-

ity and agreement between the two coders [68]. There was substantial agreement between the

two coders (κ = .93, p< .001, 95% CI [.87, .98]. Data from the two coders were averaged

together. A Chi-Squared test was used in order to test whether or not there was a significant

difference in the proportion of participants who reported feeling present and the participants

who did not between conditions. In the NPT condition 2% of participants received a score of

1, in the Desktop condition 9.2%, and in the VRPT condition 30% of participants received a

score of 1. Results showed that significantly more participants in the VRPT condition reported

feeling spatially present than participants in the Desktop condition (X2(1) = 13.37, p< .001; 95

CI [9.82, 31.30]) and the NPT condition (X2(1) = 28.72, p< .001; 95 CI [18.43, 37.67]). Partici-

pants in the Desktop condition also reported feeling more spatially present than participants

in the NPT condition (X2(1) = 4.78, p< .029; 95 CI [.55, 14.73]). These results confirm that

our experimental conditions are significantly different from each other in terms of presence

with the VRPT condition being the most immersive, followed by the Desktop condition, and

then the NPT condition. The Information condition responses were not coded because partici-

pants in this condition did not perform any kind of perspective-taking task.

Continuous variables. The means and standard deviations for the continuous variables

(i.e., IOS, Dehumanization, Empathy, Personal Distress, Presence, support for Proposition A,

and amount donated) are summarized in Table 5. A one-way, between-subjects analysis of var-

iance (ANOVA) was carried out to compare the effect of condition on all of the continuous

outcome variables. All significant effects of condition on the outcome variables were followed

up with three planned orthogonal contrasts that specifically tested our hypotheses. We pre-

dicted 1) that any type of perspective-taking would be more effective at eliciting empathy and

prosocial behaviors than receiving information (i.e., the three perspective-taking conditions

vs. Information), 2) that mediated perspective-taking would be more effective than NPT (i.e.,

Desktop and VRPT vs NPT), and 3) that the most immersive perspective-taking task would be

more effective than the less immersive perspective-taking task (i.e., VRPT vs Desktop). A Bon-

ferroni adjusted alpha (p = α/k)was utilized in order to account for multiple comparisons and

avoid Type I errors.

IOS. There was a significant effect of condition on self-other overlap with the homeless: F
(3, 435) = 7.197, p =< .001, ŋ2 = .05. There was a substantial difference in self-other overlap

between the Information and the three perspective-taking conditions (F (1, 435) = 18.97, p<
.001). Participants felt closer and more connected to the homeless after any type of perspec-

tive-taking than when they just received information about the homeless. This result replicates

extant research highlighting the effectiveness of perspective-taking tasks on self-other overlap

[73]. However, there was no significant difference between the NPT and the mediated perspec-

tive-taking conditions (F (1, 435) = 1.66, p = .197) or the mediated conditions themselves (F (1,

435) = .96, p = .328). These results replicate the findings from Study 1, highlighting that medi-

ated perspective-taking tasks, regardless of how immersive they are, do not result in partici-

pants feeling more connected to the homeless than traditional perspective-taking tasks.
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Taken together, these results showed that just receiving information about the current state

of the homeless population did not result in participants feeling closer or more connected to

the homeless population. However, perspective-taking tasks, regardless of delivery medium or

level of immersion, had a positive effect in that participants felt more connected to the home-

less after taking their perspective.

Dehumanization. The dehumanization scale measured how evolved participants felt the

average member of the homeless population was at the time of the study. There was a signifi-

cant effect of condition on dehumanization: F (3, 435) = 2.68, p = .046, ŋ2 = .02). However,

there was no significant difference in how evolved participants reported the homeless to be

between the Information and the three perspective-taking conditions (F (1, 435) = 2.10, p =

.147), only a marginally significant difference between the NPT and mediated perspective-tak-

ing conditions (F (1, 435) = 2.85, p = .092) indicating that mediated perspective-taking led to

higher (less dehumanizing) scores than NPT. There was also a marginally significant difference

between the Desktop vs VRPT conditions (F (1, 435) = 3.09, p = .079) where participants in

the less immersive perspective-taking task thought of the homeless as more evolved than the

participants in the VRPT condition.

Empathy. There was a significant effect of condition on self-reported empathy: F (3, 435) =

3.14, p = .025, ŋ2 = .02. Participants in the three perspective-taking conditions reported feeling

significantly more empathy toward the homeless than participants in the Information condi-

tion (F (1, 435) = 9.31, p = .002). However, there were no significant differences between the

two types of mediated perspective-taking tasks (F (1, 435) = 0.032, p = .858) or between them

and the NPT condition (F (1, 435) = 0.063, p = .802). Similar to the self-other overlap results,

there was no difference between the participants in the NPT condition and the two mediated

conditions (Desktop and VRPT).

Personal Distress. There was a significant effect of condition on how distressed participants

reported feeling after the intervention: F (3, 435) = 3.743, p = .011, ŋ2 = .03. There was a signifi-

cant difference in personal distress between the Information and the three perspective-taking

conditions (F (1, 435) = 8.93, p = .003) with participants in the Information condition report-

ing less distress than their counterparts. As with the previous analyses of the self-other overlap

and empathy scales, there was no significant difference in reported personal distress between

the mediated conditions (F (1, 435) = 0.28, p = .595) or between them and the NPT condition

(F (1, 435) = 2.01, p = .156).

These results show that participants in the three perspective-taking conditions reported

feeling more empathetic and connected to the homeless than participants who only received

Table 5. Means and standard deviations for all outcome variables by condition in Study 2.

Measures Information

M (SD)
NPT

M (SD)
Desktop

M (SD)
VRPT

M (SD)
IOS 2.45 (1.47) 2.89 (1.94) 3.27 (1.68) 3.04 (1.75)

Dehumanization 91.86 (15.17) 87.15 (20.46) 92.22 (12.74) 88.45 (14.82)

Empathy 4.79 (1.32) 5.31 (1.10) 5.21 (1.12) 5.16 (1.26)

Personal Distress 3.78 (1.47) 4.29 (1.41) 4.10 (1.34) 4.37 (1.45)

Presence - - 2.78 (.81) 2.98 (.82)

Support for Prop A 3.91 (.84) 3.75 (1.03) 3.89 (.97) 4.18 (.79)

Amount Donated 7.63 (3.69) 7.86 (3.61) 8.2 (3.28) 8 (3.42)

Petition Signing proportion 80 out 107 66 out of 104 75 out of 113 98 out of 115

M = Mean; SD = Standard Deviation.

https://doi.org/10.1371/journal.pone.0204494.t005
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information about the current state of homeless population. Participants in the three perspec-

tive-taking conditions also reported feeling more personally distressed after taking the per-

spective of a homeless person than participants in the Information condition.

Social Presence. Social presence, or the feeling of being inside a virtual environment with

others was only measured for the Desktop and VRPT conditions. There was only a marginally

significant difference (t(229) = 1.82, p = .070; 95 CI [-0.4, .01]), with the Desktop condition

(M = 2.78, SD = .81) being lower than the VRPT condition (M = 2.98, SD = .82).

Replication of Study 1. Study 1 compared NPT and VRPT immediately after the interven-

tion. However, Study 2 does not directly compare NPT and VRPT, but rather compares NPT

to both VRPT and Desktop conditions, making it unclear whether or not some of the findings

in Study 1 were replicated in Study 2. In order to be able to compare the IOS, dehumanization,

empathy, and personal distress findings from Study 2 with those of Study 1 the NPT and

VRPT conditions were compared to each other.

In Study 2, there were no significant differences in IOS scores between the NPT and VRPT

condition (t (211) = -1.59, p = .554; 95 CI [-0.64, 0.34]). There were also no significant differ-

ences immediately after the perspective-taking tasks in terms of dehumanization scores (t(191)

= -0.53, p = .594; 95 CI [-6.10, 3.50]). Both of these results replicate the findings from Study 1.

There were also no significant differences in empathy (t(215) = -0.24, p = .812; 95 CI [-6.10,

3.50]) or personal distress (t(191) = -0.53, p = .594; 95 CI [-6.10, 3.50]) between the NPT and

VRPT conditions; this pattern deviates from Study 1 where there were significant differences

between NPT and VRPT immediately after the intervention.

Correlations among Dependent Variables. All simple correlations are included in Table 6.

A Holm-Bonferroni correction was implemented to account for multiple comparisons. Results

show the adjusted p-values. The correlation analysis showed that IOS scores were significantly

and positively correlated with self-reported empathy (r = .15, p = .025), and social presence (r

= .20, p = .049). In other words, participants who reported feeling more connected to the

homeless also reported more empathy, and felt more copresent with virtual humans in the

mediated perspective-taking tasks (i.e., Desktop and VRPT). Self-reported empathy was signif-

icantly and positively correlated with personal distress (r = .39, p< .001) and social presence (r

= .23, p = .006).

Behavioral measures. Support for Proposition A. There was a significant effect of condi-

tion on support for Proposition A: F (3, 435) = 4.29, p = .005, ŋ2 = .03. There was no significant

difference between the Information condition and the three perspective-taking conditions (F
(1, 435) = 0.107, p = 0.744). However, participants in the mediated perspective-taking condi-

tions (i.e., Desktop and VRPT) supported Proposition A significantly more than participants

in the NPT condition (F (1, 435) = 7.99, p = .005). There was also a significant difference

between the VRPT and Desktop conditions (F (1, 435) = 4.77, p = .029) where participants in

the VRPT condition reported supporting Proposition A significantly more than participants

in the Desktop condition.

Signing Petition supporting Proposition A. There was a significant effect of condition on

the proportion of petitions signed (Fisher’s exact test: p =< .001). The first planned contrast

(Information vs all perspective-taking conditions) showed that there was no significant effect

of perspective-taking on petitions signed (z = 0.36, p = .722). However, the second planned

contrast between mediated and traditional perspective-taking tasks showed that a significantly

higher proportion of participants in the Desktop and VRPT conditions signed the petition in

comparison to the participants in the NPT condition (z = -2.53, p = .0113). Finally, signifi-

cantly more participants in the VRPT condition signed the petition than participants in the

Desktop condition (z = -3.25, p = .001).

Building long-term empathy

PLOS ONE | https://doi.org/10.1371/journal.pone.0204494 October 17, 2018 26 / 37

https://doi.org/10.1371/journal.pone.0204494


These results show that mediated perspective-taking, regardless of immersion level, is more

effective at encouraging political action in the form of signed petitions than NPT. However,

increased immersion leads to significantly more signed petitions (significantly more partici-

pants in VRPT condition signed the petition than participants in the Desktop condition).

Donation Question. When it comes to the amount of money donated to a homeless shelter,

there was no significant effect across conditions: F (3,435) = .528, p = .663, ŋ2 = .004. On aver-

age, participants in all conditions donated between $7 and $8 dollars to a homeless shelter,

with 70% of all participants (n = 310) donating the maximum amount possible ($10). Since

such a large percentage of participants chose the highest possible amount, this measure was at

ceiling, and did not let us accurately conclude whether or not a specific type of empathy inter-

vention was more effective at promoting prosocial behaviors in the form of donations than the

others.

Replication of Study 1. In order to be able to compare the behavioral measures from Study

2 with those of Study 1, the NPT and VRPT conditions were compared to each other. Results

showed that there was a significant difference in self-reported support for Proposition A (t
(217) = 3.53, p< .001; 95 CI [.19, .68]). However, there was no significant difference in support

for Proposition A in Study 1. When it comes to donations to a homeless shelter, there were no

significant differences in amount donated between the NPT and VRPT participants (t(217) =

0.57, p = .567; 95 CI [-0.66, 1.21]), replicating the results from Study 1. Also replicating the

results of Study 1, there was a significantly higher proportion of participants in the VRPT con-

dition that signed the petition supporting affordable housing than participants in the NPT

condition (t(218) = 3.61, p< .001; 95 CI [0.56, 1.87]).

Discussion

Overall, the self-report results show that the Information condition, which solely provided

facts about the homeless population, was less effective at making participants feel empathetic

and connected to the homeless than any of the perspective-taking conditions. Participants in

the Information condition also reported feeling significantly less distressed and rated the

homeless as less evolved than any of the perspective-taking participants. However, there was

no significant difference between the Information condition and the VRPT condition in the

proportion of people who signed the petition. These results show that information interven-

tions can help promote prosocial behaviors, however, it is unclear whether empathy, social

desirability, or increased awareness motivated these behaviors.

Table 6. Simple correlations among dependent variables for Study 2.

Dehumanization Empathy Personal Distress Social Presence Support Prop A Donation

IOS 0.13 0.15 a 0.07 0.20 a 0.08 0.01

Dehumanization 0.06 -0.03 -0.06 0.03 -0.04

State Empathy 0.39 c 0.23 c 0.03 0.04

Personal Distress 0.15 0.07 0.07

Social Presence -0.02 -0.08

Support Prop A 0.11

Donation

a positive at p < .05.
b positive at p < .01.
c positive at p < .001.

https://doi.org/10.1371/journal.pone.0204494.t006
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Showing the opposite pattern, participants in the NPT and Desktop condition reported feel-

ing as empathetic and connected to the homeless as the participants in the VRPT condition.

However, a smaller proportion of participants in the NPT and Desktop conditions signed the

petition in support of Proposition A than participants in the VRPT condition. The immersive

experience of becoming homeless in an IVE resulted in a significantly higher proportion of

participants exhibiting helpful behaviors toward the homeless in the form of signing a petition

when compared to traditional and less immersive perspective-taking tasks.

General discussion

Across two studies, we compared the effect of VR perspective-taking tasks against more tradi-

tional and less immersive perspective-taking tasks. We hypothesized that the more immersive

the perspective-taking task, the more empathy and prosocial behaviors participants would

exhibit toward the homeless.

Study 1 was a longitudinal investigation that compared the effects of a VR perspective-tak-

ing task against a more traditional, narrative-based perspective-taking task at the time of the

intervention and over the course of eight weeks. Results showed that there was no significant

difference in self-other overlap (i.e., the extent to which participants felt connected to the

homeless) at the time of the intervention or over the course of eight weeks. At the time of the

intervention, participants in the VRPT condition reported feeling more empathy toward the

homeless and more personal distress than participants in the NPT condition. However, over

the course of the eight weeks after the intervention, these differences dissipated and there was

no significant difference between conditions in self-reported empathy or personal distress.

Given we employed an imagine-self perspective taking task, the empathy and personal distress

results were expected, and replicate Batson, Early, and Salvarani’s [17] results. These findings

add to the literature by providing empirical evidence showing that imagine-self perspective-

taking tasks, regardless of delivery medium, result in a combination of other-oriented empathy

and self-oriented distress.

Unlike reported empathy and personal distress, there were no significant differences

between conditions in blatant dehumanization or attitudes toward the homeless immediately

after the intervention. Over time, however, participants in the VRPT condition had more posi-

tive attitudes and thought of the homeless as more evolved than participants in the NPT condi-

tion. Even though there was no significant difference of blatant dehumanization at the time of

the intervention, these results show that the positive effect of traditional perspective-taking on

perceptions of the homeless (i.e., lack of dehumanization and better attitudes) is prolonged

with the use of VR. These results are consistent with past research showing that attitudes

toward a specific social target increase significantly over time even as empathic feelings dissi-

pate [3,71].

Participants in the VRPT and NPT conditions reported similar rates of support for Proposi-

tion A immediately after their respective perspective-taking tasks. However, a significantly

higher proportion of participants in the VRPT condition signed the petition supporting Prop-

osition A. These results are consistent to those of Rosenberg, Baughman, and Bailenson [55],

who saw no significant difference in intention to help but saw significant differences in actual

helping behaviors.

Two weeks after the intervention, participants were asked to write a letter to their elected

officials about the issue of homeless. Participants in the VRPT condition used significantly

more first-person plural pronouns (e.g., we, our, us). Sample statements include “We must

find ways to address the reasons why people become and stay homeless: job loss, mental health

issues, high cost of living, lack of affordable housing” and “We must strive to be a community
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[that] reaches out to support all of us, and we must think about ways to support those of us

who currently do not have a place to stay.” Another VRPT participant wrote “Homelessness is

a pressing issue in our community, and we have clear moral and civic obligations to take action

to help people in need.” When writing to their elected officials about the issue of homelessness

and its possible solutions, participants in the VRPT condition included themselves as part of

the solution rather than telling the elected official what they or the government should do.

Four weeks after the intervention, participants were asked the extent to which they agreed

with Measure B, a measure that advocated for affordable housing just like Proposition A. Par-

ticipants in the VRPT condition reported more support for Measure B than NPT participants.

These results showed that over time, participants in the VRPT condition continued to support

political initiatives that could actually benefit the homeless population, whereas the level of

support for these kinds of initiatives decreased significantly over time for the participants in

the NPT condition.

Study 2 expanded on Study 1 by further exploring the mechanisms that caused differences

between the narrative-based perspective-taking and the VR perspective-taking task. We com-

pared the effect of three different types of perspective-taking tasks, each varying in levels of

immersion, against each other and against a fact-driven information intervention in order to

more accurately explore the effect of immersion and type of empathy intervention on elicited

empathy and prosocial behaviors toward the homeless. Study 2 also differed from Study 1 in

that we used a larger, more racially diverse sample with participants ranging from 15 to 88

years old. In line with our predictions, and replicating past studies [3], the results of Study 2

showed that participants in all three perspective-taking conditions reported feeling more

empathetic toward the homeless compared to participants in the Information condition who

did not perform a perspective-taking task at all.

When comparing the three different types of perspective-taking tasks, it was participants in

the VRPT condition who reported feeling more connected and empathetic toward the home-

less than the less immersive Desktop condition and the NPT condition. Replicating results of

Study 1, a significantly higher proportion of participants in the VRPT condition signed the

petition supporting efforts to increase affordable housing than participants in the Desktop or

NPT conditions.

On most outcome variables (i.e., self-other overlap, reported empathy, and personal dis-

tress) participants in the information condition reported feeling less connected and less empa-

thetic toward the homeless than participants in the three perspective-taking conditions. At

first glance, these results were expected since past research has shown that giving people infor-

mation does not always change their attitudes [29,74]. When it comes to petition signatures,

more participants in the VRPT condition signed the petition than participants in the Informa-

tion condition. However, this difference was not statistically significant. These results show

that fact-driven interventions can also be successful at promoting prosocial behaviors. Addi-

tionally, the discrepancy in self-reported empathy results and signed petitions for participants

in the Information condition suggests that empathy or self-other overlap were not the only

mechanisms that led to prosocial behaviors.

In terms of dehumanization, there was no significant difference between the Information

condition and the PT conditions. However, there was a significant difference between the

immersive conditions and the NPT condition. This result was expected since we hypothesized

that higher levels of immersion would lead to more empathy and more positive attitudes.

There was also a marginally significant difference between the Desktop and the VRPT condi-

tions, with Desktop participants evaluating the homeless as more evolved than the VRPT par-

ticipants immediately after the intervention. This result was unexpected, but could potentially

be explained by the fact that participants in the VRPT condition viscerally experienced
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harassment in one of the bus scenes from a fellow rider. This experience may have influenced

how participants thought of the homeless since they were personally accosted by someone

inside the VR experience. While participants in the Desktop condition went through the exact

same scene, they were not immersed in the environment, and their personal space was not vio-

lated. However, these results did not negatively affect prosocial behaviors. A significantly

higher proportion of participants in the VRPT condition signed the petition in support of

Proposition A than participants in the Desktop condition.

The dehumanization score results in Study 2 may be an example of how depicting a real sce-

nario, such as being accosted by someone inside an IVE, can have undesirable or unintended

effects when compared to depicting the same scenario through a less immersive medium (e.g.,

desktop computer or video). This concern becomes particularly salient as consumer adoption

of VR systems continues to increase and empathy-driven VR experiences become more avail-

able to the public. Past research has demonstrated that short VR experiences can have visceral

reactions that affect the way a person thinks, feels, and behaves [38, 53, 55]. There is also

cogent evidence that virtual humans, such as the man in the bus scene, exert social influence

over users [75]. In general, as VR scales up and more people have access to it, it is important

for designers and researchers to pilot test their experiences to ensure the experiences they cre-

ate are having the intended effect.

Study 2 replicated the IOS and dehumanization scale findings from Study 1. In both studies,

there was no significant difference in IOS and dehumanization scores between the NPT and

VRPT conditions. The results of both of these studies provide more evidence suggesting that

when VR perspective-taking tasks are employed, valuations of the social target do not increase

significantly at the time of the intervention, but tend to increase over time, and last up to two

months after the intervention. However, when comparing the empathy and personal distress

results, Study 2 did not replicate the findings from Study 1. Study 1 found that participants in

the VRPT condition reported more empathy and personal distress immediately after the inter-

vention, but Study 2 found no significant differences between these two conditions. One of the

likely reasons the empathy and personal distress findings from Study 1 were not replicated is

that the sample used in Study 2 was much larger and more demographically diverse than the

sample used in Study 1. The Study 2 sample was also mostly composed of volunteers that had

never used a VR headset before. It is possible that the novelty of the equipment acted as a dis-

traction and prevented participants from focusing on the experience itself, resulting in lower

empathy and personal distress scores.

In a longitudinal study, Bailenson and Yee [76] found that, over time, VR users change the

way they behave inside virtual environments and suggest that the novelty of VR technology

has an effect on virtual social interactions. They also propose that the way experienced VR

users go through a VR experience and use the technology is different from the way that first-

time users experience the technology [76]. As VR empathy-driven interventions begin to be

used at scale, it will be important to control for the level of experience of the users. However, at

this time, more research is needed in order to assess the full extent to which the benefits of

VRPT are moderated by the participant’s level of experience with VR technology.

Overall, these findings replicate past VR studies in which participants who embodied the

perspectives of other groups (e.g., colorblind individuals and the elderly) performed more

helping behaviors than participants who did not use VR [5, 40]. Results from the present inves-

tigation further confirm that VR, compared to other types of traditional or mediated perspec-

tive-taking, often leads to better attitudes and a higher proportion of users signing petitions in

support of helpful initiatives for outgroup members.
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Limitations and future directions

There are a number of limitations to these studies. First, the manipulation check assessing the

level of spatial presence felt by participants between the different conditions in Study 1 and

Study 2 was derived from participants’ written responses to an open-ended question instead of

a quantitative, self-reported measure of spatial presence. Additionally, this investigation only

included a quantitative measure of social presence. In future studies, participants will be

explicitly asked to rate the extent to which they felt spatially present, socially present, and self-

present to better understand how these different dimensions of presence impact empathic and

behavioral outcomes after VR perspective taking tasks.

Second, in Study 2, participants in all four conditions donated money to a homeless shelter

at similar rates (between $7 and $8 dollars). Even though participants in the VRPT condition

donated more money than the rest of the conditions, the donation question was at ceiling,

meaning more than 70% of all participants across the four conditions chose to donate the max-

imum amount possible. The donation question was flawed in that it did not give a wide

enough range of possible answers in order to address the possible differences between condi-

tions or between different types of prosocial behaviors (i.e., signatures for Proposition A). Par-

ticipants were also compensated with $10 dollars for their participation, therefore it is likely

that the full burden of donating money was not felt by some of the participants. Even though

on average most participants donated around the same amount of money, the standard devia-

tions were high for each condition. Such high variability in amount donated across conditions

prevented the researchers from being able to examine whether or not different types of per-

spective-taking tasks led to different levels of prosocial behaviors. Future studies should ask

participants how much money out of their own pocket they would like to donate or allow for a

wider range of possible answers (e.g., $0 to $100) in order to address these limitations.

It is important to note that the VR experience used immersed participants in an environ-

ment specifically designed to provide a visceral experience of what it would be like to be home-

less from the first person perspective. However, the VR experience lasted approximately 15

minutes and was not able to simulate some of the psychological and physiological burdens that

homeless people experience (e.g., desperation or hunger). These limitations prevent partici-

pants from actually experiencing what it would be like to become homeless. Another limitation

of the technology is that despite the high level of interactivity within the experience, it still did

not allow to participants to interact with the virtual world the way they naturally interact with

the real world.

Another limitation of these studies is that attitudes toward the homeless were not measured

before the intervention. Even though the participants were randomly selected into each condi-

tion, it is possible that participants already had set views regarding the homeless that the

researchers were not aware of. Future studies should measure pre-existing biases and attitudes

toward the homeless in order to more accurately assess the effect of the different types of

empathy interventions. Additionally, the design of the present investigation lacked a pure con-

trol condition. In Study 2, the Information condition led to an unexpected number of dona-

tions and proportion of signatures supporting affordable housing. A pure control condition,

without any kind of empathy intervention, would be necessary in order to address the mecha-

nism that led to these prosocial behaviors.

Results of Study 2 found that a similar proportion of participants in the VRPT and the

Information conditions signed the petition supporting affordable housing for vulnerable pop-

ulations. Given participants in any of the perspective-conditions reported feeling more con-

nected, more empathetic, and more personally distressed than participants in the Information

condition, it is unlikely that empathy led to these behavioral outcomes. It is possible that social
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desirability or increased awareness about the homeless led to these results. Future studies

should compare a pure control condition, an information condition, and a perspective-taking

task condition to try to understand the mechanism that makes information-driven interven-

tions successful at promoting prosocial behaviors.

Despite these limitations, the results of this investigation provide encouraging evidence

supporting the use of IVEs to promote empathy and prosocial behaviors toward extreme out-

group members. However, it is important to note the small effect sizes, and the fact that for

most of the self-report measures in Study 2 there were no significant differences between the

three perspective-taking conditions. This might be due to the fact that the content was as rigor-

ous in all of these conditions, and that the level of immersion did not have as much of an effect

eliciting more empathy. Future studies should try to replicate these results while targeting a

different social group in order to assess the generalizability of VR as a perspective-taking tool,

and test whether it is the content and context that allows perspective-taking to promote empa-

thy or rather the modality of the medium by which the intervention is administered. Future

studies should also consider using implicit measures of empathy in addition to explicit self-

report measures in order to further understand the patterns exhibited between self-report and

behavioral measures.

In the current version of the VR experience, participants are able to make choices about

what they want to sell, what search strategy they implement in the car, how they react and

respond to the men in the bus, and who and how they interact with the other homeless people

in the bus. Participants are constantly seeing how their decisions affect the narrative and this,

in turn, provides a highly individualized and interactive experience for the participant. Future

studies should compare this type of VR experience to one in which participants do not have

agency (i.e., a VR experience without interactivity) in order to assess the role that interactivity

plays in self-reported empathy, attitudes toward a specific social target, and prosocial behav-

iors. We speculate that highly interactive and responsive IVEs, where participants are able to

see how their own actions manifest in the IVE in real-time, may lead to higher levels of spatial

and social presence, more self-reported empathy, better attitudes, and more prosocial behav-

iors. However, whether or not this difference is significant requires more empirical evidence.

Moreover, future research should compare imagine-self and imagine-other VR perspective-

taking tasks. The present study employed imagine-self perspective-taking tasks and found

some effects on behavioral measures, however, the motivation that led to these behaviors is not

clear. Past research suggests that imagine-self tasks evoke both other-oriented empathy and

self-oriented distress, and that this combination of emotions can lead to a stronger motivation

to help when compared to imagine-other tasks [17]. Thus, it would be expected that more

helping behaviors would be performed with an imagine-self task than an imagine-other task.

A study comparing these two types of perspective-taking would be able to discern whether the

motivation to help was altruistic or egoistic, and compare the amount of prosocial behaviors

performed by participants.

Finally, future research should examine the effect of novelty on experimental outcomes.

Past research has demonstrated that users change the way they behave inside virtual environ-

ments once they have been exposed to the technology a number of times [76]. These results

suggest that the level of experience or familiarity with VR technology may have an effect on

the way users interact with each other and in the way that they experience VR in general. How-

ever, more research is needed in order to assess the impact of novelty on empathy-driven VR

experiences and interventions. Future studies should control for the number of times partici-

pants have used VR technology to see if novelty moderates elicited empathy and prosocial

behaviors after a VR perspective-taking task.
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Conclusion

The present investigation found that over the course of eight weeks, participants who com-

pleted a VR perspective-taking task had more positive attitudes and signed a petition support-

ing helpful initiatives toward the homeless at significantly higher rates than the participants

who just imagined what it would be like to become homeless or performed a less immersive

perspective-taking task. The investigation also found that narrative-based and mediated per-

spective-taking interventions, regardless of immersion level, are more effective at increasing

self-reported empathy than interventions without any perspective-taking tasks. The results of

this investigation provide evidence suggesting that VR perspective-taking tasks may be more

effective at improving attitudes toward specific social targets and motivating prosocial behav-

iors in the form of signed petitions in support of helpful initiatives than traditional and less

immersive perspective-taking tasks.
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How Virtual 
Reality Can Be 
Used To Fight 
Racism And 
Prejudice In 
Society 

 

by KENNETH SEWARD JR. • APRIL 29TH, 2017 

Virtual reality has the power to break 
boundaries. 
I always thought I’d be more prepared for “the talk” than my parents were. It would be a 

priority of mine to have historic references on hand, pull from life experiences, maybe 

even pick out an educational video from the library – you know, make things easier on 

myself. I made sure to learn as much as I could about this topic so that, by the time it 

was my turn to have that serious sit down with my kids, I would be ready for their 

questions. Being a writer, at the very least, I figured I’d be more able to articulate what 

to expect when it happens to them. What I’ve discovered though, after actually 

becoming a parent, was that no amount of preparation will make this talk any less 

stressful. 

https://uploadvr.com/author/kennethsewardjr/


I mean, just how do you tell a young child that some people might not like them because 

of the color of their skin? 

 

What I do find solace in is the fact that I won’t have to first try to convince my daughters 

that racism exists; being our children, they’ll listen to what my wife and I have to say. I’d 

also foresee the girls being naturally empathetic to our shared experiences. This in turn 

takes some of the edge off as it promotes uninhibited dialogue. As a family, we’ll never 

yearn to discuss such things at the dinner table. But we’d at least be comfortable 

enough to openly deal with whatever comes our way. That truth is very important given 

https://cdn.uploadvr.com/wp-content/uploads/2017/04/vr-hands.jpg


the nature of this topic. Not everyone is going to be willing to listen to my children’s 

concerns like my wife and I will when life becomes more challenging for them. 

As I continued to mull this over, I wondered how I could surround my children with 

people who’d be willing to listen to their concerns. As of right now, a decent amount of 

my white friends would rather shy away from the conversation. It’s just too 

uncomfortable a topic. Although to a lesser extent, some  feel as though our struggles 

are fabricated. That we either unnecessarily lump race into every dispute or that most of 

our difficulties in life, regardless of how we’re treated, are solely attributed to our own 

actions. They’re basically closed off to what a lot of people like me face on a daily basis. 

Still, I wondered what could be done outside of being careful of who we trust. 

 

As the virtual reality industry continues to evolve though, it can be used to help people 

see things from the perspective of a minority in America. You know, wear someone 

else’s shoes and all that. This sort of thing has helped people see past their own 

experiences in the past (it’s a popular idiom for a reason). 

https://cdn.uploadvr.com/wp-content/uploads/2017/04/Digital-Shoes-screen.jpg


I found the work of Dr. Jeremy Bailenson, Ph.D., a Thomas More Storke Professor in 

the Department of Communication at Stanford University. Among his numerous 

accolades, which included being the founding director of Stanford’s Virtual Human 

Interaction Lab, his doctorate in cognitive psychology from Northwestern University 

piqued my interest. 

Dr. Bailenson’s main area of research deals with digital human representation, 

especially in the context of immersive virtual reality, as per his bio. For years, he’s 

researched how VR can help to facilitate change in a person’s perceptions of others. 

For instance, in an academic paper he co-published, “Walk a Mile in Digital Shoes”, Dr. 

Bailenson describes an intervention method developed by Galinsky, A.D. and G. B. 

Moskowitz called Perspective Taking. It deals with how people see themselves vs. 

others during social interactions – when judging ourselves, we tend to rely on outside 

forces to justify our actions. That’s not the case when judging others. That said, 

extensive research has shown that when we’re asked to take on the perspective of the 

person we’re judging, in a virtual setting, we tend to give them the same benefit of doubt 

we’d give ourselves. 



 

Then there’s also Courtney D. Cogburn, Ph.D., an Assistant Professor at Columbia 

University’s School of Social Work. Dr. Cogburn has partnered with Dr. Bailenson on a 

project called “Examining Racism with VR”. The idea was to use an immersive VR 

experience that allows participants to embody a person of color (seemingly, more 

Perspective Taking). 

Dr. Cogburn explained how she was building on research that challenged the way 

people talked about or measured racism. “We tend to talk about racism as things we do 

to each other on the basis of race,” Dr. Cogburn explained. “You know, being called a 

name, someone being followed in a store, or being directly harassed by a police officer. 

https://cdn.uploadvr.com/wp-content/uploads/2017/04/vr-empathy.jpg


[Dr. Bailenson and I] are trying to build on work that indicates that racism is actually 

much more complex and nuanced than those types of experiences…[Like] being 

praised for being articulate or someone being surprised that you didn’t come from a 

single parent home or whatever stereotypes that might sneak their way into discourse in 

interactions.” 

Dr. Cogburn and Bailenson were also interested in how they could expose people to 

understanding the structural nature of racism. “[It’s important to] understand the patterns 

of discrimination, policy and legislation that systematically disadvantages groups of 

people…if we hope to do anything about the effects that racism has on people’s lives,” 

Dr. Cogburn said. Unfortunately, something like that seems borderline impossible. It can 

be difficult to get people to listen when dealing with a single incident, let alone 

something more systemic. 

She then detailed how they would be using qualitative data to help design content for 

the project. Everything is rooted and documented in reality, being careful not to take 

artistic license while constructing these scenarios. This is to help combat some of the 

resistance people will have towards the experiment; discounting its relevance as the 

scenarios “could never happen” in real life. 

“Our team is comprised of about a dozen scholars, a majority of whom face issues of 

racial bias every day,” Dr. Bailenson explained. “Part of the reason the design process 

is taking months is that we continually discuss the experiences of the team members, 

and spend time deliberating which types of experiences will actually be uniquely suited 

to VR.” 



 

Though their project is still in the design phase, using virtual reality as a means of 

evoking empathy is supported by sound research. Dr. Bailenson has worked multiple 

VR experiments dealing with a person’s negative stereotypes. None of his studies found 

“the answer” to today’s ills, given their complexity. Still, he was able to encourage a 

decrease in prejudiced thinking using different virtual programs. I particularly made note 

of the body transfer effect – where a person’s brain helps them to believe they are the 

person seen in a mirror through their headset – created through diversity training 

software called the Minority Mirror. Used for businesses looking to improve social 

awareness, the software places people in the bodies of different minorities and in some 

cases, genders. All of a sudden, a white female is transformed into a black male. Once 

that happens, another avatar comes up to the person and starts saying negative things 

about the participant’s race (that of which he or she sees in the mirror). 

https://cdn.uploadvr.com/wp-content/uploads/2017/04/bodyswapping-vr.jpg


Interestingly, years of research revealed that the persons wearing the headset showed 

more empathy after coming in contact with the hateful avatar. When I asked if these 

feelings of empathy were short lived, Dr. Bailenson pointed out how his lab had 

“completed collecting data from an immersive empathy study that examines the effect of 

the treatment directly after the experience, two weeks out, four weeks out…we plan on 

analyzing the date in the next few months to examine how immersive VR compares to 

traditional role playing over time.” In other words, the impact of the study doesn’t end 

when the headset is removed. 

The information I got from Dr. Bailenson and Dr. Cogburn was invaluable, in a sense 

that it gave me hope. Maybe people can have a change of heart and become more 

open to hearing what minorities have to say about racism. As uncomfortable as it may 

be, there’s a real need for honest conversation among peers. I’m sure that their 

Examining Racism project, based on the progress made from similar software, will help 

to facilitate these difficult discussions given time. 

While this is all true, I do fear that there are some unique challenges hindering the 

effectiveness of this sort of approach. Some of which, I noticed after talking with Nonny 

de la Peña. 

https://uploadvr.com/the-mother-of-vr-nonny-de-la-pena-on-the-future-of-immersive-journalism/
https://uploadvr.com/the-mother-of-vr-nonny-de-la-pena-on-the-future-of-immersive-journalism/


 

Nonny de la Peña is an award winning journalist, having written for reputable news 

organizations like Newsweek and The New York Times, and has helped pioneer VR 

empathy projects. It could even be argued that she is more readily known for her work 

in immersive journalism, a genre she is credited in creating. As CEO of Emblematic 

Group – a digital reality media company that produces immersive VR content – she 

recreates events that people can experience in virtual reality. One of her major 

pieces, Project Syria, was the topic of our discussion. Not because of how powerful it 

was for those who experienced it in her studio, but because of the blow back she got 

after releasing it on Steam. 

“We put Project Syria on Steam and the response was horrible,” de la Peña exclaimed. 

“Racist, vitriolic responses. I would expect that our game [wouldn’t be liked] as a game. 

We’ve [only] put up $35,000 to make it. So I would understand that kind of criticism. But 

no, it’s all racist.” 

While she spoke, I headed over to Steam to check out the comments for myself. If you 

take away the comments about Project Syria not being an actual game, a valid point for 

http://www.immersivejournalism.com/project-syria-premieres-at-the-world-economic-forum/
http://store.steampowered.com/app/491790/agecheck
https://cdn.uploadvr.com/wp-content/uploads/2017/04/Project-Syria-screen-3.jpg


another discussion and perhaps more a result of Steam’s user base consisting of 

almost entirely gamers, and people complaining about the visuals, a lot of what’s left 

isn’t appealing. With people claiming it to be “ISIS propaganda” and others asking “how 

to sink refugee boats”, it’s honestly disheartening. 

For those that don’t know, Project Syria (PS) is a piece that provides an immersive look 

at the effects of the Syrian civil war on the country’s children using virtual reality. This is 

done by recreating a tragic event on the streets of Aleppo – a bomb goes off in refugee 

camp, wounding and killing many people living there – using found footage, 

photographs, and tons of documentation. Outside of improving the graphic fidelity of the 

piece (this was produced back in 2013), PS is probably the best chance anyone has of 

“experiencing” this sort of event other than actually visiting the country. 

De la Peña didn’t expect to receive so much push back from the Steam community. It’s 

understandable really. Those of us who frequent the platform are more accustomed to 

the toxic behavior that the community can produce. I’d imagine it was even more 

shocking considering the opposite happened whenever she premiered her piece at 

conferences. For the most part, people seemed genuinely moved by what they saw. 

Some were brought to tears. Others came away asking how they could help in the relief 

efforts. I asked her if the experience was somehow more believable at these 

conferences. That maybe the gamers on Steam felt that she was exaggerating to push 

some sort of agenda. 

“I could show you some of the art bible [from Project Syria] which shows how very 

carefully our reconstructed streets were created,” De la Peña explained. “And I had 

people from Aleppo come in through it and just bawl because we even got the color of 

the bricks right – because they were a very special color from Aleppo. So it’s always 

easy for me to counter those accusations with the unbelievable in-depth documentation 

that we do. And that documentation and the ability to find those pieces and what’s true 

is based on my many years of being a careful, considerate, thoughtful, and to the best 

of my ability, a truthful journalist.” 



 

The truth of the matter is, there are always going to be those persons who are reluctant 

to hearing or even acknowledging a person of color’s side of the story. Some people 

don’t want to deal with anything that might disrupt their view on what life is like here in 

the United States (or any part of the world really). 

“I think timing is always a factor,” Dr. Cogburn remarks. “Socially and culturally we’re in 

this unique space where a lot of people are alert and awake and paying attention, 

especially white people who might not have otherwise been paying attention…there are 

people who believe in the idea of justice and fairness but they don’t understand racism. 

We’re in a window of time where there’s a lot of people [who] are very aware that 

https://cdn.uploadvr.com/wp-content/uploads/2017/04/Project-Syria-screen.jpg


something is going on with race, even if they don’t fully understand what it is and what is 

happening, specifically linked to police violence because of all of the media coverage 

that have people more aware and willing to talk and listen.” 

It’s important to be able to share in the troubles of our fellow man. Shining a virtual light 

on certain issues can both educate people, potentially bringing about change, as well as 

more immediately provide vocal aid to those of us who may be suffering. During my 

interview with De la Peña, she informed me of a story she did about a Muslim family 

that was unfairly targeted by the FBI after 9-11. Because she needed a shot of their 

Mosque to go along with the piece, she contacted a representative to come and view 

the rough cut of the video. 

 

https://cdn.uploadvr.com/wp-content/uploads/2017/04/Project-Syria-screen-2.jpg


“He came in, and he watched the piece and he started crying,” De la Peña said. “He 

kept saying, ‘Why would you do this? Why would [someone like me] be willing to help?’ I 

didn’t know how to answer that question.” 

He wasn’t sad, but was instead overcome with emotion. Someone who didn’t look like 

him, who wasn’t Muslim, and who hadn’t been negatively affected by the treatment of 

his people, was willing to help tell this story. It was a powerful moment for both of them, 

but even more so for the representative of the Mosque. The world is changing. Despite 

the current political climate, things are slowly progressing. People are starting to listen. 

I personally hope, for my children’s sake, that eventually they’ll do more than just listen. 

 

 

Article can be found here: https://uploadvr.com/vr-fight-racism-prejudice/  

https://uploadvr.com/vr-fight-racism-prejudice/
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Immersive virtual environment technology (IVET) provides users

with vivid sensory information that allow them to embody an-

other person’s perceptual experiences. Three experiments explored

whether embodied experiences via IVET would elicit greater self-

other merging, favorable attitudes, and helping toward persons

with disabilities compared to traditional perspective taking, which

relies on imagination to put the self in another person’s shoes.

Trait dispositions to feel concern for others was tested as a mod-

erating variable. Participants in the embodied experiences (EE)

condition were exposed to a red-green colorblind simulation using

IVET while participants in the perspective taking (PT) condition

were exposed to a normal colored IVET world and instructed

to imagine being colorblind. Experiment 1 compared EE against

PT and found that EE was effective for participants with lower

tendencies to feel concern for others 24 hours after treatment.

Experiment 2 delved further into the underlying process of EE and

confirmed that a heightened sense of realism during the EE led to

greater self-other merging compared to PT. Finally, Experiment 3

demonstrated that the effect of EE transferred into the physical

world, leading participants to voluntarily spend twice as much

effort to help persons with colorblindness compared to participants

who had only imagined being colorblind.
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8 S. J. Ahn et al.

‘‘Tell me Craig, why do you like puppeteering?’’

‘‘Well Maxine, I’m not sure exactly. Perhaps the idea of becoming some-
one else for a little while. Being inside another skin—thinking differ-
ently, moving differently, feeling differently.’’ –Craig Schwartz, Being John

Malkovich

This quote from a 1999 fantasy film, Being John Malkovich, refers to a mental
process called perspective taking. In this film, people enter a portal that leads
into the mind of John Malkovich and see, hear, and feel through his body,
using Malkovich’s body as a live puppet. The portal in the film is a fantastical
depiction of the cognitive process of perspective taking, or imagining oneself
in the shoes of another. Psychologists have discovered that perspective
taking encourages a host of favorable outcomes, such as stereotype reduction
(Batson et al., 1997) learning (Siegler, 1995), and improved interpersonal
communication (Fussell & Krauss, 1989).

Despite the benefits of perspective taking, mentally putting oneself in
the shoes of another requires extensive cognitive effort (Hoffman, 1982)
and individuals may differ in their ability and motivation to engage in this
activity (Davis and Kraus, 1997; Gehlbach, 2004). This article proposes using
immersive virtual environment technology (IVET) to enable individuals to
easily and effectively experience the world from another person’s point of
view. With novel affordances such as multisensory inputs and naturalistic
control of point of view, IVET allows for a literal demonstration of climbing
into another person’s skin to embody his or her experiences first hand.
Vivid, multilayer perceptual information simulated by digital devices enable
individuals to see, hear, and feel as if they were undergoing the sensory
experiences in the physical world—what we call ‘‘embodied experiences.’’
Using IVET, embodied experiences allow the user to experience the closest
realization of the portal to enter another person’s mind and body.

Our main focus of investigation was on the potential of embodied
experiences through IVET to foster greater self-other merging with persons
with disabilities; increase favorable attitude toward them; and assess whether
the influence of these experiences could transfer to the physical world,
leading to actual helping behavior. These effects were compared against
traditional perspective taking methods that rely on imagination to assess the
strengths and weaknesses of embodied experiences through IVET.

PERSPECTIVE TAKING, A CATALYST TO

HELPING BEHAVIOR

Humans are social animals who spend much of their lives interacting with
others. Perspective taking facilitates social interaction by helping people
establish common grounds and infer shared knowledge and beliefs between
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Embodied Experiences 9

interactants (Krauss & Fussell, 1991). Scholars argue that humans are hard-
wired to help others in need, as are few other large-brained species such
as orangutans or dolphins (de Waal, 2008). It has been demonstrated that
sharing the same basis of feelings and thoughts of another person through
perspective-taking can even lead to costly self-sacrifice during helping (Bat-
son, 1991; de Waal, 2008).

People often engage in perspective taking through mentally merging the
self with the other, a process in which the other is considered to be more self-
like. For instance, upon being instructed to take the perspective of a stranger,
individuals demonstrated a tendency to project positive self-relevant traits to
the stranger and used the positive self-traits to describe him or her (Davis,
Conklin, Smith, & Luce, 1996). Much in the same way, instructing individuals
to take the perspective of a member of a certain social category (e.g., elderly)
led them to describe that member with trait words that they used to describe
themselves (Galinsky & Moskowitz, 2000). Cialdini, Brown, Lewis, Luce,
and Neuberg (1997) suggested this merging is enhanced when individuals
recognize cues related to genetic relatedness or close attachment, and Aron,
Aron, and Smollan (1992) proposed that people in close relationships such
as spouse or family have highly overlapping mental representations of one
another.

This phenomenon can be mimicked even with unfamiliar persons by
establishing close attachment cues via perspective taking. Cialdini and col-
leagues (1997) termed this sense of shared identity through self-other merg-
ing as oneness, and demonstrated that when individuals are led to feel
oneness with another person via perspective taking, greater intentions for
helping emerge. Goldstein and Cialdini (2007) also went on to show that
when oneness is heightened through perspective taking, individuals begin
to behave as the other person would, and that this change in behavior is
fully mediated by self-other merging.

However, perspective taking is a controlled, effortful process that re-
quires substantial cognitive resources (Davis et al., 1996) and can be chal-
lenging to achieve. When individuals fail to understand and share the other
person’s thoughts and feelings through perspective taking, they will not
engage in helping behavior unless there are clear benefits from helping
(Batson, 1991). The cognitive challenge of perspective taking may be even
less appealing when individuals have low motivation to engage in an effortful
mental task (Gehlbach, Brinkworth, & Wang, 2012; Hodges & Klein, 2001;
Webster, Richter, & Kruglanski, 1996).

Even if a person attempts to take on the cognitive challenge of per-
spective taking to mentally put themselves in another person’s shoes, he or
she may fail to fully grasp the urgency or the reality of the other person’s
situation. For instance, it has been demonstrated that people underestimated
how thirsty they would be after exercising when they were asked to merely
use their imagination. But when they were asked to make the same estima-
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10 S. J. Ahn et al.

tion after an actual exercise session, they expressed a significant increase
in their estimation of how much they would crave water in similar future
situations (Van Boven & Loewenstein, 2003). Regardless of best efforts to
put themselves in the situation, people generally have a difficult time fully
appreciating the true nuances of the situation unless they are living the
situation in that moment. This article explores how IVET may aid people
to overcome such shortcomings of perspective taking by allowing them to
experience the vivid nuances of another person’s situation, and how that
may lead to more favorable outcomes than traditional perspective taking.

EMBODIED EXPERIENCES THROUGH IMMERSIVE

VIRTUAL ENVIRONMENT TECHNOLOGY

IVET is a mediated environment simulated by digital computer technolo-
gies that blur the distinction between reality and its virtual representations
(Blascovich et al., 2002). The system used for the current experiments was
comprised of a head-mounted display (HMD), a headpiece with screens
that provide a stereoscopic view of the computer-generated world, and de-
vices that track physical movements of the head in three-dimensional space.
Stereoscopic view enables users to see depth. Users also had head-controlled
point of view, meaning that they were able to look around naturally in the
virtual world as they would in the physical world.

These novel affordances offer an innovative way to facilitate perspective
taking by allowing the user to experience vivid sensory information firsthand.
With rich layers of sensory information, users feel a high sense of presence,
or the perception that the mediated virtual environment is real (Loomis,
1992; Slater & Wilbur, 1997). Biocca (1997) notes that, by digitally recreating
and extending the human sensory capabilities, virtual stimuli lead the mind
to temporarily accept the illusion of sufficiently realistic experiences. Real
experiences in the physical world become associated and stored with existing
memories and these memories are later activated and recalled when the
individual encounters or thinks about similar stimuli (Barsalou, 2009). In
much the same way, the realism of virtual experiences is likely to produce
mental schema about the simulated event as if he or she had firsthand
experience of it, to be recalled later when necessary.

The concept of putting oneself in another’s shoes to vicariously share
experiences using media is not new. Even a print medium that presents no
simulated sensory information can feel relatively realistic when an individual
becomes deeply engaged (Green, 2004; Green, Brock, & Kaufman, 2004).
However, no other medium to date has been able to replicate the degree
of realism that IVETs offer. Furthermore, research exploring the potential of
applying IVETs to perspective taking has been sparse and is even more so
for motivating helping behavior.
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Embodied Experiences 11

Earlier IVET studies have investigated the effect of embodying only the
physical traits of another person and found that it modifies behavior (Yee
& Bailenson, 2007). Termed the ‘‘Proteus Effect,’’ results demonstrated that
spending several minutes in a virtual world embodying a tall virtual self-
representation (i.e., an avatar) led participants to choose more aggressive
strategies in a negotiation task compared to participants who were given
short avatars. Similarly, participants given attractive avatars were more con-
fident in interacting with a stranger compared to those given unattractive
avatars (Yee & Bailenson, 2009; Yee, Bailenson, & Ducheneaut, 2009).

Kalyanaraman, Penn, Ivory, and Judge (2010) conducted a relevant
study that motivated the current experiments, comparing the embodiment
of schizophrenic experiences in a virtual schizophrenia simulator that simu-
lated visual and auditory hallucinations against traditional manipulations of
perspective taking. They compared four different conditions—perspective
taking instructions only; virtual simulation only; both perspective taking
instructions and virtual simulation; and a control condition that did not re-
ceive either treatment. Results indicated that having participants think about
schizophrenia through perspective taking as well as having them experience
the simulation was more effective in terms of constructing more favorable
attitudes toward persons with schizophrenia compared to participants who
engaged in just the virtual simulation or just perspective taking. This seems
to be a different process of self-other merging than the process of self-
perception as suggested by the Proteus Effect (Yee & Bailenson, 2009),
which would anticipate that participants would act in a manner similar to a
schizophrenic person after the virtual simulation. The current experiments
aim to advance these findings by exploring the process of self-other merging
elicited by embodied experiences through IVET in the context of disabilities,
more specifically red-green colorblindness.

Moreover, self-report measures might not be sufficient evidence to con-
clude that helping behaviors will be exhibited as a result of perspective
taking. We attempted to go beyond assessing the effect of embodied expe-
riences based solely on surveys and gauged actual helping behavior. Earlier
work exploring the power of embodied experiences in IVET demonstrated
behavioral changes in terms of paper conservation (Ahn, 2011). However,
helping a person is contextually different from helping the environment and
may lead to unforeseen differences.

Finally, perspective taking is a cognitive activity, subject to individual
differences in capacity and ability. Some people are inherently more likely
to feel concern for another person in need (Matthews, Batson, Horn, &
Rosenman, 1981; Rushton, Fulkner, Neale, Nias, & Eysenck, 1986). Not only
does this individual difference in predisposition to care for others influence
their tendency to engage in perspective taking (Davis, Luce, & Kraus, 1994),
but it also impacts how individuals respond to IVET simulations; that is,
individuals predisposed to feel greater concern for others tend to experience
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12 S. J. Ahn et al.

higher levels of presence and feel that the virtual world is real (Sas, 2004;
Sas & O’Hare, 2003; Wallach, Safir, & Samana, 2010). Thus, the current
experiments will also take trait differences in feeling concern for others into
account as a potential moderator.

OVERVIEW OF EXPERIMENTS

Three experiments compared traditional perspective taking against embod-
ied experiences using IVET. Red-green colorblindness, a visual disability
that causes the inability to perceive differences between red and green,
was chosen as the context of perspective taking in all three experiments
to simulate a novel experience to control for the confounding effects of
prior experience. Thus, the question of interest was whether embodied
experiences would better promote greater self-other merging compared to
traditional perspective taking in an unfamiliar situation with an unfamiliar
person. In addition, the experiments sought to measure attitude change in
terms of reduced prejudice against persons with red-green colorblindness.
Most importantly, we were ultimately interested in the possibility of encour-
aging actual helping behavior; that is, the current experiments aimed to
investigate whether embodied experiences within the virtual environment
would be powerful enough to transfer the effects into the physical world
in the form of providing actual help toward people with red-green color-
blindness. Individual predisposition to feel concern for others was included
in all three experiments to study how it moderates the effects of embodied
experiences or perspective taking.

Experiment 1 was an exploratory investigation that pitted embodied
experiences against traditional perspective taking. The main aim of the first
experiment was to test the effectiveness of embodied experiences using
IVET and whether it would outperform traditional perspective taking in
terms of self-other merging (i.e., oneness), attitude toward persons with
colorblindness, and actual helping behavior. Building on these results, Ex-
periment 2 delved into underlying mechanisms to study the process of self-
other merging in greater detail. The main aim of the second experiment
was to discover the element of embodied experiences that set it apart from
traditional perspective taking. Finally, Experiment 3 leveraged some insights
from the first two studies and improved the measure of helping people with
red-green colorblindness.

In all three experiments, all participants first received basic informa-
tion about red-green colorblindness. Participants assigned to the embodied
experience condition wore a HMD with a colorblind filter applied over
the objects on the screen, which allowed them to accurately experience
being red-green colorblind. Participants assigned to the perspective tak-
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Embodied Experiences 13

ing condition also wore the HMD but viewed the screen in normal colors
while being told to mentally put themselves in the shoes of the colorblind
individual.

EXPERIMENT 1

Experiment 1 explored the effectiveness of embodied experiences by com-
paring traditional perspective taking (PT) against embodied experiences (EE).
Based on the discussion above regarding cognitive challenges of traditional
PT and the ability of IVET to deliver a vivid sensory-rich experience that
mimics climbing into someone else’s skin, we anticipated:

H1: EE will elicit greater perceived oneness with the target compared to
traditional PT.

The result of better self-other merging, as demonstrated through greater
oneness, was expected to be manifested in actual helping:

H2: EE will elicit greater helping behavior toward the target compared to
traditional PT.

Furthermore, the vivid experience of the disability in IVET was antic-
ipated to reduce prejudice toward colorblind individuals even after some
time had passed:

H3: EE will elicit more favorable attitudes toward the target compared to
traditional PT that last up to 24 hours following the experimental treat-
ment.

Finally, individual differences in predispositions to care for others were
expected to moderate the effect of EE and PT to some degree:

RQ1: How will individual predispositions to care for others impact the effect
of EE and PT on oneness, attitude, and helping behavior?

METHOD

PARTICIPANTS

A sample was recruited from the student population of a medium-sized
university. The sample (N D 44)1 consisted of 20 males and 24 females
aged 18 to 69 (M D 22.57, SD D 8.75).2
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14 S. J. Ahn et al.

APPARATUS

Three computer stations were involved in the experimental setup: the par-
ticipant’s computer, where the participant was exposed to the EE or PT
treatments; the confederate’s computer, where a research assistant was pos-
ing as a colorblind person; and the survey computer, where the participant
filled out questionnaires.

At the participant’s computer, participants donned a HMD through which
they were able to view the stimulus. The HMD presented the virtual envi-
ronment with 640 horizontal by 480 vertical pixel resolution panels for each
eye. Participants’ head movements were tracked by a three-axis orientation
sensing system (Intersense IS250 with an update rate of 150 Hz) and used to
continuously update the simulated viewpoint. The system latency, or delay
between the participant’s movement and the resulting update in the HMD,
was no greater than 80 ms. Vizard 3.0 software was used to assimilate tracking
and rendering.

The confederate’s computer was equipped with the Sensable Phantom
Omni haptic device with six degrees of freedom (x, y, z, pitch, yaw, and roll).
The haptic device allowed confederates to ‘touch’ objects in the virtual world
by providing mechanical resistance based on the position of the hand as it
interacted with the virtual environment. The confederate and participant’s
computers were networked so that the participant at the computer could
see any movement on the confederate’s screen in real-time. Figure 1 depicts
the experimental setup.

DESIGN AND PROCEDURE

Pretest. Approximately 48 hours prior to coming into the lab, all partic-
ipants filled out a pretest (Interpersonal Reactivity Index [IRI]; Davis, 1980).
This 28-item questionnaire is comprised of four 7-item subscales: perspective
taking, fantasy, empathic concern, and personal distress. Combined, the four
subscales yield a comprehensive picture of individual predispositions to put
oneself in another’s person’s situation and react to that person’s needs. Each
item was measured by a fully labeled 5-point scale (1 D does not describe me

well; 5 D describes me very well). The 28 items had a Cronbach’s alpha level
of .78 and were averaged to create a composite IRI score. The IRI scores
ranged from 2.32 to 4.07 (M D 3.16, SD D .35).

Experiment. During the actual experiment, participants were randomly
assigned to either the EE or PT condition. Participants in both conditions
received identical explanations about colorblindness, such as basic statistics,
a short description of how colorblind people are unable to differentiate
between red and green, and how this could affect their lives.

The main experimental task was a color matching exercise in which
participants matched red or green colored screws with red or green colored
holes on a board. To clearly present the target of perspective taking, a
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Embodied Experiences 15

FIGURE 1 Top row: the experimental setup with participant (denoted P) and confederate
(denoted C) computer stations. Bottom row: close-up of participant wearing the HMD (left),
close-up of confederate using the haptic device. (Figure available in color online.)

same-sex confederate posed as a colorblind student. The cover story in-
formed participants that the colorblind confederate was ‘‘training to differ-
entiate red and green.’’ The participants were asked to help this confed-
erate in training since the colorblind student would be unable to differ-
entiate the colors of the screws and the holes at first. Participants were
instructed to verbally guide the confederate through the task (e.g., ‘‘move
the screw up’’) while the confederate moved the screws with the haptic
device.

Participants gave verbal instructions to the colorblind confederate for
two sets of five boards, each board taking about one minute to complete.
The first set, presented as the practice set, was the treatment. Wearing the
HMD, participants in the EE condition completed the boards in the colorblind
perspective, which displayed the objects treated with a colorblindness filter,
rendering them as seen by a colorblind individual. In other words, in the
EE condition, participants embodied the vivid sensory experience of being
colorblind and were unable to discriminate red objects from green objects.
Participants in the PT condition also wore the HMD and completed the same
boards in the normal color perspective while imagining being colorblind.
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16 S. J. Ahn et al.

Then, all participants gave verbal guidance to the confederate to com-
plete the second set of boards which were presented to them as the actual
training set. This second set was a filler task, administered to bolster the
cover story of training the colorblind student after practice on the first set.
Once the second set of boards was completed, participants were taken out
of the HMD and led to the survey computer station where they filled out
surveys. As thinking about the disability seemed to be an integral part of
the manipulation that made the virtual schizophrenia simulation effective
in the Kalyanaraman et al. (2010) study, all participants were asked to write
down their thoughts on either embodying the experience of being colorblind
or taking the mental perspective of being colorblind before moving on to
answer survey questionnaires.

Upon completion of survey questionnaires, the researcher indicated that
the experiment was over and that the participant was free to leave at any
time. To confirm the termination of the experiment, all participants were paid
at this point. The researcher then thanked the confederate for participating
in the training, explicitly stating that they were welcome to stay as long as
necessary to continue practicing with the color-matching program. Then, the
researcher left while the participant was still in the room.

The confederates were instructed to wait until the participant was ready
to leave, and then ask the participant for help: ‘‘I think I still need some prac-
tice on trying to match the colors. I know the experiment is finished but can
you stay and help me some more?’’ It was evident that the experiment was
over and the researcher was no longer overseeing the experiment. Therefore,
the extra number of boards completed by the participant after this point is
a measure of voluntary helping behavior. The confederates were blind to
the experimental conditions and carefully followed a preconstructed script
that was identical for all conditions. Further, confederates were instructed to
allow the participant to leave whenever they desired.

Posttest. An online follow-up survey assessing the participant’s prejudice
toward colorblind people was administered 24 hours after termination of all
experimental procedures.

DEPENDENT MEASURES

Manipulation check. Two items measured the success of the participant
taking the perspective of the colorblind target through either EE or PT: ‘‘How
colorblind did you feel during the practice session?’’ and ‘‘How difficult was it
to complete the color matching task during the practice session?’’ Responses
were measured with fully labeled 5-point Likert scales. The two items were
highly correlated (Pearson’s r and p-value D .88) and were averaged.

Oneness. The Inclusion of Other in the Self Scale measured how close
the participants felt to the confederate. Developed by Aron and colleagues
(1992), this scale depicts seven drawings of increasingly overlapping circles,
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Embodied Experiences 17

anchored by the first picture of two non-overlapping circles and the seventh
picture of two almost completely overlapping circles. The participant was
instructed to choose the picture that best depicted the extent to which
he/she felt connected to and ‘at one with’ the confederate. This is a measure-
ment of the participants’ perceived similarity with the target (Maner et al.,
2002).

Helping. This is the number of boards completed upon the confeder-
ate’s request for help after the researcher had left. Unbeknownst to the partic-
ipant, the program was still running and counting the number of completed
boards. As the participant was well aware that this would be uncompen-
sated work, the number of extra boards may be seen as voluntary helping
behavior.

Attitude. This was a 10-item survey adapted from the Attitude Toward
Disabled Persons Survey (Yuker, Block, & Younng, 1966), a widely used
scale to determine the extent to which people perceive disabled people as
inferior to people without disabilities. Ten items were taken from the original
scale and the word ‘‘disabled’’ was replaced with ‘‘colorblind.’’ For instance,
if the original item was, ‘‘Disabled people are just as self-confident as other
people,’’ we adapted this to ‘‘Colorblind people are just as self-confident as
other people.’’ A fully labeled 6-point Likert-scale presented these statements
manifesting either negative or positive attitudes toward colorblind people
(�3 D I disagree completely; 3 D I agree completely). Thus, a higher score
on this attitude scale implies greater reduction of prejudice, while a lower
score on the scale implies lesser reduction of prejudice. The reliability of
these 10 items had a Cronbach’s alpha value of .77 and were averaged
to create a comprehensive measure of general attitude toward colorblind
people.

Results

MANIPULATION CHECK

An independent samples t test compared means of the manipulation check
scores between the EE and PT conditions. The Levene’s test was significant
and results were interpreted without assuming equal variances. Results of
the t test was significant, t (23.76) D 7.03, p < .01, d D 2.22, confirming the
success of the manipulation of EE in delivering a vivid sensory experience
of being colorblind. Participants who embodied the experience of being
colorblind felt significantly more colorblind (M D 3.50, SD D 1.32) and thus
the color matching task became significantly more difficult for them than
participants who imagined being colorblind (M D 1.30, SD D .47).

Descriptive statistics of all other dependent measures are given in Ta-
ble 1, and detailed results of all regression tests to be discussed in the
following pages are displayed in Table 2.
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18 S. J. Ahn et al.

TABLE 1 Descriptive Statistics for Dependent Measures in Experiment 1 (N D 40)

M SD Minimum Maximum

Oneness EE 4.35 1.79 1.00 7.00
PT 4.00 1.81 1.00 7.00
Total 4.18 1.78 1.00 7.00

Helping EE 19.50 16.80 2.00 55.00
PT 23.80 17.34 2.00 55.00
Total 21.65 16.99 2.00 55.00

Attitude EE 1.81 .51 1.00 3.00
PT 1.51 .81 .10 2.60
Total 1.66 .69 .10 3.00

ONENESS

Next, a linear regression was conducted with oneness as the dependent
variable and the experimental conditions (EE vs. PT), IRI, and their in-
teraction term as the predictors. The experimental condition variable was
dummy coded with 0 (PT) and 1 (EE), and IRI scores were centered. As
shown in Table 2, both the main effects of experimental condition and
IRI had positive but nonsignificant coefficients. The interaction between
experimental condition and IRI was significant. The change in incremental
R2 value after adding the interaction term was significant with the interaction
term adding 12% of R2 change. Following the guidelines set forth by Aiken
and West (1991), the effect of IRI’s moderation on oneness is depicted
in Figure 2. Figure 2 and the negative coefficient value of the interaction
term imply that the difference in oneness from EE and PT was larger for
participants with lower IRI. For these participants, EE was more effective
than PT in eliciting higher oneness. The difference in oneness fostered by EE
or PT was smaller for participants with higher IRIs and PT was more effective
than EE for them. Therefore, Hypothesis 1 was only partially supported.

HELPING

A regression was conducted with the number of extra boards completed
as the dependent variable and the same predictors as above. As shown

TABLE 2 Regression Analyses for Dependent Measures in Experiment 1 (N D 40)a

Experimental
condition IRI Condition � IRI

Oneness .11 .30 �.56*
Helping �.12 �.64* .69**
Attitude .21 .60* �.52*

aCell entries refer to the standardized regression coefficient.

*p < .05, **p < .01.
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Embodied Experiences 19

FIGURE 2 Interaction between experimental condition and IRI in predicting oneness.

in Table 2, the main effect of experimental condition had a negative but
nonsignificant coefficient. The main effect of IRI was significant—participants
with lower IRI scores offered more help to the colorblind confederate. The
interaction between experimental conditions and IRI was also significant, as
displayed in Figure 3. Adding the interaction term to the model significantly
increased the R2 value by 18%. The difference in helping behavior elicited by
EE and PT was greater for participants with lower than with higher IRI. For
participants with lower IRI, traditional PT elicited greater helping than EE.
The difference between experimental conditions was smaller for participants
with higher IRI, for whom PT seemed more effective than EE. Hypothesis 2
was not supported.

FIGURE 3 Interaction between experimental condition and IRI in predicting helping be-
havior.
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20 S. J. Ahn et al.

FIGURE 4 Interaction between experimental condition and IRI in predicting attitude toward
people with colorblindness 24 hours after the experimental treatments.

ATTITUDE

Finally, a regression was conducted with attitude as the dependent variable
and the same predictors as above. The main effect of experimental condition
had a positive but nonsignificant coefficient. On the other hand, the main
effect of IRI was a significant predictor of attitude, implying that partici-
pants with higher IRI scores had more favorable attitude toward people
with colorblindness (i.e., greater reduction of prejudice) 24 hours after the
experimental treatments. The interaction was also significant, as shown in
Figure 4. Adding the interaction term to the model significantly increased the
R2 value by 10%. The effect was largely driven by participants with lower IRI
in the PT condition, who displayed the least favorable attitude toward people
with colorblindness 24 hours after the treatment. This also implies that EE
fostered relatively high levels of attitude regardless of individual differences
in IRI. On the other hand, participants exposed to the PT condition had to
have higher IRI to demonstrate an equally high level of attitude. Hypothesis 3
was partially supported.

Discussion

These results imply that embodying the experience of being colorblind
has notable effects, particularly on participants with lower IRI. For those
participants, EE enhanced the feeling of merging with the colorblind con-
federate compared to traditional PT. Furthermore, participants with lower IRI
exposed to EE indicated more favorable attitudes—or reduced prejudice—
toward people with colorblindness 24 hours after the treatment compared to
participants with higher IRI. It should be noted that this longer-term effect
resulted in positive attitudes toward not just the colorblind confederate that
the participants interacted with in the laboratory, but toward the colorblind
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Embodied Experiences 21

population in general. Considering that the duration of the EE treatment was
approximately five minutes, the fact that the effect transferred outside the
laboratory 24 hours after the treatment is meaningful.

Individual differences in IRI also moderated the effect of experimental
treatments on helping behavior, but exposing participants with lower IRI
to EE actually led to less helping compared to traditional PT. One possible
explanation is our failure to construct a believable task; that is, the IVET ma-
nipulation may have been so vivid that the helping task seemed implausible
particularly after the EE treatment. When participants saw firsthand in the EE
condition how completely indistinguishable the colors are to a colorblind
person, they may have felt that the confederate’s state was far more serious
than they had imagined and that extra practice would be futile. Conversely,
participants relying on imagination in the PT condition may have not realized
the severity of the disability and may have had unrealistic optimism in their
ability to help the colorblind student, thus spending more time helping. We
revisit this anomaly by redesigning the helping task in the next two studies.

Because IRI’s moderation of the helping behavior was at odds with how
it affected oneness and attitude, IRI’s role as a moderator is inconclusive.
Similarly, IRI’s main effect is also inconclusive as participants with higher IRI
were less likely to help, but displayed more favorable attitude 24 hours after
the experimental treatment. Despite inconsistencies, the fact that we were
able to obtain strong interaction effects in all three measures with a small
sample size is encouraging and merits further investigation.

EXPERIMENT 2

A follow-up experiment was conducted with a larger sample to delve deeper
into the underlying mechanism of EE and how its effects on oneness, attitude,
and helping may be moderated by IRI. Based on the results of Experiment 1
and the earlier discussion on prior work demonstrating correlations between
IRI scores and the perception of presence, we expected that the moderated
effect of EE on increased oneness would be related to the level of presence;
that is, the vivid sensory information of EE is expected to heighten the sense
of realism of the experience. The heightened sense of realism is, in turn,
expected to lead participants to feel that they have truly climbed into the
skin of, or are at one with, a colorblind person. Thus, Experiment 2 first
aims to replicate Hypothesis 1 from Experiment 1, but with IRI moderating
the effects as Experiment 1 implied that EE was more effective in eliciting
oneness among participants with lower IRI:

H4: EE will elicit greater oneness with the target compared to traditional PT
in participants with lower IRI.
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22 S. J. Ahn et al.

The following is also hypothesized regarding the underlying mechanism
of EE:

H5: Perceived level of presence will mediate the relationship between ex-
perimental conditions and oneness.

Furthermore, we chose an improved assessment of helping with greater
feasibility than what was used in Experiment 1—helping to identify and
enhance Web sites that would be problematic for colorblind individuals.
This task was more believable in comparison to the task in Experiment 1
because it did not involve any claims to treat or improve the disability.
The help provided by participants would offer realistic aid to people with
colorblindness who use the Internet:

H6: EE will elicit greater helping behavior compared to traditional PT in
participants with lower IRI.

Finally, we also expected that EE’s effect on attitude toward people with
colorblindness 24 hours after the treatment will be replicated and that IRI
will moderate the effect, as demonstrated in Experiment 1.

H7: EE will elicit less prejudice toward colorblind people compared to tra-
ditional PT in participants with lower IRI.

Method

PARTICIPANTS

A sample was recruited from the student population of a medium-sized
university. The sample (N D 97) consisted of 44 males and 53 females aged
18 to 36 (M D 21.59, SD D 3.00).

APPARATUS

The same devices from Experiment 1 were used.

DESIGN AND PROCEDURE

Pretest. The same IRI scale from Experiment 1 was used as a pretest.
The 28 items had a Cronbach’s alpha value of .79 and were averaged to
create a comprehensive IRI score. The IRI scores ranged from 1.89 to 4.25
(M D 3.31, SD D .39).
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Embodied Experiences 23

Experiment. The same design from Experiment 1 pitting EE against PT
was used, but rather than using an in-person confederate, Experiment 2
introduced the same-sex colorblind confederate from Experiment 1 with a
color photograph to provide a specific target of perspective taking for the
participants. Numerous prior studies have used static forms of target repre-
sentation such as photographs (Galinsky, Wang, & Ku, 2005). Because they
did not have a live confederate in the same room, participants were told to
complete the boards themselves for the color-matching task instead of giving
verbal guidance to the confederate as in Experiment 1. Thus, all participants
wore the HMD and had control of the haptic pen. All other instructions and
procedures were identical with Experiment 1 with the exception of the new
helping task.

The helping task in this experiment involved participants reading a short
text message on the computer from a student group that was supposedly
trying to build colorblind friendly Web sites. The task required them to
view screenshots of Web sites and to write about why the Web site may
be inaccessible to colorblind individuals and how it may be improved. It
was made clear to the participants that this activity was not a part of the
experiment and that it would be volunteer work. The researcher left the
room at this point, instructing the participant to leave whenever they wished
to go.

If a participant agreed to participate, they clicked on a next button. The
computer walked the participant through instructions and presented a picture
of a Web site with a textbox. There was a quit button on the screen that
participants could click at any point to leave the experiment. Time stamps
were gathered from the point the participant clicked on ‘‘next’’ to begin the
activity to the point where the participant clicked on ‘‘quit.’’ Also, anything
typed into the textbox was recorded for further analyses. The time spent and
the number of words written for this uncompensated activity was a measure
of helping toward colorblind people in general.

Posttest. The same attitude scale from Experiment 1 was administered
24 hours following the experimental treatments.

DEPENDENT MEASURES

Manipulation check. The same two items from Experiment 1 measured
the success of the participant taking the perspective of the colorblind target
through either EE or PT. The two items were highly correlated (Pearson’s r

and p-value D .92) and were averaged.
Oneness. The same Inclusion of Other in the Self Scale from Experi-

ment 1 was used.
Presence. Five items gauged how vivid and realistic the experiment

treatment felt by asking participants the extent that they felt the colorblind
was happening to them; they were in the colorblind person’s body; they were
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24 S. J. Ahn et al.

colorblind; they felt they could reach out and touch the red and green screws;
they felt that the screws and the board were real. These items were culled
from several sources (Bailenson & Yee, 2007; Nowak & Biocca, 2003; Witmer
& Singer, 1998) and have been tested in other comparable experiments (Fox,
Bailenson, & Binney, 2009). Participants used fully labeled 5-point Likert
scales (1 D not at all; 5 D completely) to rate their perceptions of realism.
The items had high reliability (˛ D .79) and were averaged to create a single
composite measure.

Helping. The total number of seconds that the participants invested in
the volunteer activity was calculated to determine the degree of helping
behavior. The duration of time invested began the moment a participant
finished reading the instructions and started viewing the screenshots of Web
sites and terminated the moment the participant hit the ‘quit’ button. The
total number of words written to help identify the problematic areas of the
Web sites was also counted as a degree of helping behavior. Measuring the
total number of words ensured that we were measuring actual effort to help
rather than time spent passively viewing Web sites.

Attitude. The same 10-item attitude scale from Experiment 1 was used.
The reliability of these 10 items had a Cronbach’s alpha value of .77 and were
averaged to create a comprehensive measure of attitude toward colorblind
people.

Results

Descriptive statistics of all dependent measures are given in Table 3, and
detailed results of all regression tests are displayed in Table 4.

TABLE 3 Descriptive Statistics for Dependent Measures in Experiment 2 (N D 97)

M SD Minimum Maximum

Oneness EE 3.98 1.84 .00 7.00
PT 2.39 1.48 1.00 6.00
Total 3.26 1.86 .00 7.00

Presence EE 2.72 .86 1.00 4.40
PT 1.46 .52 1.00 3.40
Total 2.15 .96 1.00 4.40

Helping (time) EE 91.34 226.55 .00 1411.78
PT 79.48 152.65 .00 655.91
Total 86.04 196.10 .00 1411.78

Helping (words) EE 151.89 447.42 .00 2775.00
PT 105.91 217.97 .00 1147.00
Total 131.29 362.09 .00 2775.00

Attitude EE 1.62 .78 �0.11 3.00
PT 1.43 .91 �1.56 3.00
Total 1.53 .84 �1.56 3.00
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Embodied Experiences 25

TABLE 4 Regression Analyses for Dependent Measures in Experiment 2 (N D 97)a

Experimental
condition IRI Condition � IRI

Oneness .43** .07 �.03
Helping (time) .04 .11 .01
Helping (words) .07 .04 .09
Attitude .11 �.19 .31*

aCell entries refer to the standardized regression coefficient.

*p < .05, **p < .01.

MANIPULATION CHECK

An independent samples t test was conducted to compare means of the
manipulation check scores between the EE and PT conditions. The Levene’s
test was significant and results were interpreted without assuming equal
variances. The t test was significant, t (80.02) D 19.05, p < .01, d D 4.01,
confirming the success of the manipulation of EE in delivering a vivid sensory
experience of being colorblind. Participants who embodied the experience
of being colorblind felt significantly more colorblind (M D 4.15, SD D .91)
than participants who imagined being colorblind (M D 1.26, SD D .46).

ONENESS

Next, a linear regression was conducted with oneness as the dependent
variable and experimental conditions, IRI, and their interaction term as the
predictors. Again, the experimental condition variable was dummy coded
with 0 (PT) and 1 (EE), and IRI scores were centered. As shown in Table 4,
results revealed that the main effect of experimental condition is significant,
indicating that participants in the EE condition felt more at one with the
colorblind person compared to participants in the PT condition. R2 values
revealed that experimental condition accounted for 18% of the model. IRI
and the interaction term were not significant variables in the model. There-
fore, Hypothesis 4 was not supported but the main effect of experimental
condition is notable.

PRESENCE–MEDIATION ANALYSIS

Following the guidelines set out by Baron and Kenny (1986), a linear re-
gression was conducted with experimental condition as the independent
variable and oneness as the dependent variable, ˇ D .43, p < .01. Next, a
regression was conducted with experimental condition as the independent
variable and presence as the dependent variable, ˇ D .66, p < .01. Another
regression was run with presence as the independent variable and oneness
as the dependent variable, ˇ D .55, p < .01. Finally, a linear regression
with experimental condition as the independent variable and oneness as
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26 S. J. Ahn et al.

the dependent variable, controlling for presence was run. Results indicated
that presence (ˇ D .48, p < .01) completely mediates the relationship be-
tween experimental condition and oneness (ˇ D .11, p > .05). Therefore,
Hypothesis 5 was supported.

HELPING

A linear regression was conducted with helping time as the dependent
variable and experimental conditions, IRI, and their interaction term as the
predictors. None of the variables in the model were significant. Another
linear regression was conducted with helping words as the dependent vari-
able. Again, none of the variables in the model were significant. Therefore,
Hypothesis 6 was not supported.

ATTITUDE

Finally, another regression was conducted with attitude as the dependent
variable and the same predictors as above. As shown in Table 4, the main
effect of experimental condition had a positive but nonsignificant coefficient.
The main effect of IRI had a negative but nonsignificant coefficient. The
interaction term was significant, with the effect largely driven by participants
with higher IRI, as shown in Figure 5. Adding the interaction term to the
model significantly increased the R2 value by 4%. Among participants with
higher IRI, EE had lasting effects 24 hours following the experimental treat-
ment leading to more favorable attitudes toward people with colorblindness
than those of participants with lower IRI. Participants with higher IRI in the
traditional PT condition demonstrated attitudes more negative than partici-
pants with lower IRI in the PT condition. Therefore, Hypothesis 7 was not
supported.

FIGURE 5 Interaction between experimental condition and IRI in predicting attitude toward
people with colorblindness 24 hours after the experimental treatments.
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Embodied Experiences 27

Discussion

Experiment 2 built upon the results of the first experiment by shedding
light on the mechanism of EE. First, it partially replicated the finding from
the previous study that EE resulted in more oneness than PT. Moreover,
the results demonstrated that presence mediated the relationship between
experimental condition and oneness. In other words, the findings imply that
participants in the EE condition perceived the experience of being colorblind
to be more realistic than participants in the PT condition. As a result, these
participants felt more merged with the colorblind person.

However, the moderating effect of IRI remains inconclusive in that ev-
eryone, regardless of their individual differences in IRI, felt higher self-other
merging in the EE condition than in the PT condition. Also, the interaction
between experimental condition and IRI was manifested in the direction
opposite to our hypothesis in attitudes toward people with colorblindness—
participants with higher, rather than lower, IRI drove the effect. Thus, al-
though combined results of Experiments 1 and 2 imply that IRI moderates
the effect of EE, the directions of the interaction are inconsistent, making it
difficult to reach a conclusion.

The newly implemented helping measure failed to yield any significant
results. However, when examining post experiment interviews, we were
able to gain anecdotal evidence during the course of the experiment that the
many experimental sessions were conducted later in the evening and at night
when students often had prior engagements. Many participants expressed
their regret in their inability to cancel these prior engagements despite their
desire to help.

Despite some discrepancies, Experiment 2 fulfilled what we had set
out to do by yielding insight into the underlying process of EE and finding
out that EE leads to greater self-other merging than traditional PT through
offering a more vivid and realistic experience of another person. However,
because our ultimate interest in EE was whether it would encourage more ac-
tual helping behavior in the physical world than traditional PT, and because
the attitudinal changes in the two earlier experiments were encouraging,
a follow-up experiment was conducted specifically to test helping in the
physical world.3

EXPERIMENT 3

To investigate whether EE could promote actual helping behavior outside
of the virtual environment, Experiment 3 presented the improved helping
task from Experiment 2 but also scheduled experimental time slots during
the day when participants were less likely to have scheduling conflicts and
would be able to volunteer their time. Situational variables such as scheduling
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28 S. J. Ahn et al.

conflict are crucial barriers to manifested helping behavior as demonstrated
in the seminal Good Samaritan study by Darley and Batson (1973), in which
seminary students, who were ironically on their way to give a religious
talk, failed to help an injured confederate. Therefore, the main purpose of
Experiment 3 was to repeat the test of Hypothesis 6 from Experiment 2.

H6: EE will elicit greater helping behavior compared to traditional PT in
participants with lower IRI.

As the moderating role of IRI was inconclusive from the earlier two
experiments, Experiment 3 explored IRI as a moderator once again.

Method

PARTICIPANTS

A sample was recruited from two medium-sized schools. The sample (N D

57) consisted of 22 males and 35 females aged 18 to 56 (M D 22.54, SD D

7.29).

APPARATUS

The same devices from Experiment 1 and 2 were used.

DESIGN AND PROCEDURE

Pretest. The IRI scale from Experiment 1 and 2 was used as a pretest.
The 28 items had a Cronbach’s alpha value of .74 and were averaged as a
single IRI score. The IRI score ranged from 2.07 to 3.96 (M D 3.03, SD D

.40).
Experiment. The same design from Experiment 1 and 2 pitting EE against

PT was used, with the same-sex colorblind confederate photo used in Ex-
periment 2.

The only procedural difference from Experiment 2 was that instead of
completing the color-matching task on their own, they observed a video of
the color-matching task being completed by someone else; that is, partic-
ipants were told that in order to observe how a colorblind person would
complete the task, the researchers had recorded a video of the colorblind
person filling out a series of boards. The video stimulus was used in place
of having participants move the haptic pen (as in Experiment 2) to control
for the possible influence of interactivity on experimental treatments, as
having participants interact with the virtual environment may lead to possible
confounds. The participants were told that the video was a movie that
captured the movements on the screen that the confederate made while
filling out boards with the haptic device. The video was created so that it
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Embodied Experiences 29

would contain obvious mismatches, ostensibly committed by the colorblind
confederate that they had been introduced to from a photograph. Participants
donned a HMD and watched this video in stereoscopic view in either the
colorblind perspective (EE) or in normal colors while imagining the confed-
erate’s perspective (PT).

DEPENDENT MEASURES

Manipulation check. The same two items (Pearson’s r and p-value D

.77) from Experiment 1 and 2 assessed how much the EE or PT treatment
presented realistic experiences of being colorblind.

Helping. The same measure of helping time and words from Experi-
ment 2 were used.

Results

MANIPULATION CHECK

An independent samples t test was conducted to compare means of the
manipulation check scores between the EE and PT conditions. The Levene’s
test was significant and results were interpreted without assuming equal
variances. Results of the t test was significant, t (38.61) D 6.54, p < .01,
d D 1.71, confirming the success of the manipulation of EE in delivering
a vivid sensory experience of being colorblind. Participants who embodied
the experience of being colorblind felt significantly more colorblind (M D

3.25, SD D 1.34) than participants who imagined being colorblind (M D 1.52,
SD D .53).

HELPING

Next, a linear regression was run with helping time as the dependent variable
and experimental conditions, IRI, and their interaction term as the predictors.
The same dummy coding (0 D PT; 1 D EE) was used and IRI scores were
centered. Results revealed that the main effect of experimental condition is
significant, ˇ D .27, p < .05, indicating that participants in the EE condition
(M D 412.23, SD D 384.59) spent significantly more time helping the col-
orblind person compared to participants in the PT condition (M D 216.81,
SD D 160.29). R2 values revealed that experimental condition accounted for
10% of the model. IRI and the interaction term were not significant variables
in the model.

Another regression was run with helping words as the dependent vari-
able. Again, results revealed that the main effect of experimental condition is
significant, ˇ D .28, p < .05, indicating that participants in the EE condition
(M D 149.13, SD D 141.25) wrote significantly more words to help the
colorblind person compared to participants in the PT condition (M D 79.15,
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30 S. J. Ahn et al.

SD D 62.33). R2 values revealed that experimental condition accounted for
9% of the model. IRI and the interaction term were not significant. There-
fore, Hypothesis 6 was not supported. However, the main effects observed
from both regressions are notable in that exposure to EE led participants
to invest significant efforts in helping individuals inflicted with red-green
colorblindness.

Discussion

Building upon the shortcomings of the first two experiments, Experiment 3
provided evidence of EE’s ability to promote helping behavior in the physical
world. Results indicated that participants in the EE condition invested approx-
imately twice as much time and words to help colorblind people compared
to the participants who relied solely on imagination. It is noteworthy that
only a few minutes of exposure to EE triggered participants to spend twice
as much time helping the general colorblind population (rather than the just
the confederate) as participants who engaged in traditional PT. IRI did not
moderate the effect of experimental treatments on helping behavior and its
role as a moderator remains inconclusive.4

GENERAL DISCUSSION

Summary of Experiments

The current experiments explored the possibility of using IVET to allow
individuals to embody vivid perceptual experiences and whether such ex-
periences would encourage greater oneness, more favorable attitude toward
people with colorblindness, and ultimately, helping behavior. Individual
differences in feeling concern for others were measured and investigated
as a moderating variable. Across the three experiments, there is evidence
that IVET may be used as a tool to study perspective taking and promote
helping.

Experiment 1 was an initial exploration of EE to test its effectiveness
against PT and main findings demonstrated that the difference in the level
of oneness and attitude elicited by experimental treatments (EE vs. PT) was
greater for participants with lower IRI. EE was more effective for individuals
with lower IRI: These people perceived greater oneness with the colorblind
confederate and developed more positive attitude toward people with col-
orblindness that lasted up to 24 hours after the treatment. The difference
between the effect of EE and PT on oneness and attitude was smaller for
participants with higher IRI, for whom PT was more effective than EE. Our
initial attempt at measuring helping by asking participants to help colorblind
people train to overcome the disability backfired with people with lower
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Embodied Experiences 31

IRIs in the PT condition demonstrating more helping behavior than any
other participants.

Experiment 2 was conducted to investigate the underlying mechanism of
EE. Results indicated that participants in the EE condition found the treatment
to be much more vivid and realistic compared to traditional PT. The increase
in realism led to the increase in oneness. However, the measurement on
attitude toward colorblind persons yielded results inconsistent with the first
experiment in terms of the moderating role of IRI. This time, the difference in
attitudes elicited by either EE or PT was greater for participants with higher
IRI, for whom EE was more effective than PT. Also, a new helping measure
was introduced with improved believability but no differences were found
between conditions.

Experiment 3 was a final attempt at testing the ability of EE to promote
helping behavior in the physical world. The helping task with improved
believability from Experiment 2 was scheduled earlier on in the day so that
participants would not have scheduling conflicts with their personal lives
such as dinner appointments. Consequently, participants in the EE condition
demonstrated twice as much helping behavior compared to participants in
the PT condition. IRI did not moderate this effect.

Theoretical Implications

These results contribute to the field of communication and more specifically
media psychology in largely three ways. First of all, the findings expand
the Proteus Effect (Yee & Bailenson, 2007, 2009; Yee et al., 2009). In the
original work, participants were asked to embody an avatar that differed in
appearance with the participant in terms of height or attractiveness and found
that participants behaved in ways that they believed people of such height
or attractiveness would behave. The current experiments expanded on these
results by allowing individuals to embody perceptual experiences. Another
procedural difference from the Proteus Effect was that participants were
explicitly instructed that they would be stepping into the shoes of another
person, whereas participants in Yee and Bailenson’s (2007, 2009) studies
were told that the embodied avatar was the self. Consequently, the current
experiments demonstrated that when participants embodied the perceptual
experience of a colorblind person through the vivid sensory information
provided via IVET, they felt similar to and spent time trying to help the
colorblind person rather than simply acting like a colorblind person.

Second, Experiment 2 contributed to our understanding of EE by con-
firming that the perception of presence fully mediates the relationship be-
tween EE and oneness. The realism of the experience as measured by
presence may well be a crucial factor of EE, particularly in the context
of helping. Earlier studies (Cialdini et al., 1997; Maner et al., 2002) have
evidenced the importance of perceived oneness with the target in eliciting
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32 S. J. Ahn et al.

helping intentions; that is, these studies argued that people help based on
selfish motivations and that people were only willing to help when they
felt high oneness with the target (i.e., self is seen in the other when self-
other merging occurs). Thus, the vivid sensory information provided in EE
may have made the experience feel as if it were really happening to the self,
leading to high perceptions of oneness. Based on the results of prior studies,
higher perception of oneness may be what led to actual helping behavior
in Experiment 3 and this relationship should be explored in future studies.
These implications from Experiment 2 advance earlier work that explored
the effects of embodying avatars and their experiences in immersive virtual
environments (Ahn, 2011; Ahn & Bailenson, 2011; Fox, 2010) by yielding
meaningful insights to the underlying mechanism of EE.

Finally, Experiment 3 expanded the findings of studies that deal with
helping and altruism but stop at measuring self-reported intentions to help
(e.g., Batson, 1997; Cialdini et al., 1997; Maner et al., 2002) and also studies
that deal with virtual simulations (e.g. Jin, Ai, & Rasmussen, 2005; Kalyanara-
man et al., 2010) by confirming that the effects of EE within the virtual envi-
ronment can transfer into the physical world as actual helping behavior. The
fact that participants in the EE condition, who were mostly undergraduate
college students, spent an average of about 7 minutes alone (vs. 3.5 minutes
in the PT condition), unsupervised, to help a complete stranger only after
less than 5 minutes of exposure to EE is worth noting. This is even more so
when these students clearly knew that they would not be compensated for
their help and that they were free to leave whenever they wished.

There may be myriads of opportunities to practically apply EE to en-
courage favorable attitudes and helping behavior. The most representative
application would be in diversity training in either educational or workplace
contexts. For instance, a recent study demonstrated that diversity training
with English speaking participants through traditional perspective taking and
role-playing significantly increased favorable attitude toward non-English
speaking individuals in a workplace scenario (Madera, Neal, & Dawson,
2011). Our findings imply that using EE in similar diversity training settings
would amplify these positive attitudes. More importantly, the result of the
diversity training through EE may be manifested as actual helping behavior
toward members of different social groups.

Of course, the study is not without limitations. Helping, because it
involves some extent of self-sacrifice, is difficult to demonstrate in labo-
ratory settings when the participant has been introduced to a stranger in an
unfamiliar location and situation. While it is meaningful that we were able to
demonstrate actual helping behavior regardless of these restrictions, we can
only conclude that EE encourages helping under qualified circumstances—
when it is clear how the task will actually help the person in need and
when the individual can spare the time. Although the helping tasks across
all three experiments were designed to help the confederate and other
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Embodied Experiences 33

individuals sharing the same disability, the main difference in the helping
tasks incorporated in the current experiments seems to be the degree of
feasibility. The task in Experiment 1 claiming to help the confederate to learn
how to differentiate colors may have seemed highly unfeasible whereas the
task in Experiments 2 and 3 claiming to help the colorblind population by
creating more accessible Web sites may have seemed more feasible. Indeed,
earlier research showed that the confidence that the help-giver had with
regard to successfully helping the individual in need moderated the amount
of effort invested in helping (Oettingen, Stephens, Mayer, & Brinkmann,
2010). In Experiment 1, participants with lower IRI that were in the PT
condition experienced less self-other merging and likely had greater unre-
alistic confidence of helping the confederate compared to participants who
experienced greater self-other merging. This unrealistic confidence, in turn,
may have elicited more helping and remains an interesting question for future
research.

Also, the role of IRI as a moderator remains inconclusive. Although the
effect of EE on people’s attitude toward people with colorblindness seems
to linger for up to 24 hours, the inconsistency in the moderating role of IRI
makes it difficult to draw solid conclusions. Because the attitude measure
was administered 24 hours following the experiment, there was little control
over the participants during that time and situational variances that may have
confound the results. Nevertheless, the fact that the effect of a few minutes
of EE on attitudes toward individuals with disabilities was sustained for up
to 24 hours is encouraging and merits further research.

Another limitation is the large standard deviations in the helping mea-
sure in Experiment 3. Because the measure of helping behavior is a ratio level
of measurement with potentially large variability in the scale (i.e., participants
could spend no time or as much time as they wanted to), the large standard
deviation is almost inevitable. Despite the relatively small effect size in terms
of R2 change, no other study to the best of our knowledge has attempted
to measure helping behavior in terms of actual time and effort spent. Con-
sidering the various factors that may have hindered helping behavior, such
as the undergraduate population, a target who is a complete stranger, and
no compensation for helping, our findings are meaningful in that we saw
preliminary success in using EE to encourage actual helping behavior in the
physical world, quantifiable in terms of the time and effort invested.

Conclusion and Future Directions

Based on these limitations, future studies should pay attention to both dis-
positional (e.g., IRI) and situational (e.g., EE or PT) variables and how they
encourage interpersonal understanding and helping behavior. As the current
experiments have provided a starting point for investigating the process of
EE, future studies should probe boundary conditions from both the technical
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aspect—amount of sensory information and its relationship to presence and
oneness—as well as the situational aspect—whether some contexts induce
more understanding and helping behavior than others.

With the advent of consumer technologies such as the Microsoft Kinect
and Nintendo Wii, virtual environments of varying levels of immersiveness
have become increasingly accessible. This means that people are able to en-
joy the benefits of EE in their own livings rooms. Furthermore, technological
advances in these consumer technologies are rapidly eliminating the need
for relatively clunky devices such as the HMD and haptic device used for
the current experiments, replacing them with motion sensing technology that
allows users to control mediated contents with naturalistic gestures. This is
meaningful as users are now able to enjoy virtual experiences without having
to rely on costly equipment that restrict natural movement. The increased
accessibility of hardware also implies an increase in accessibility of software,
meaning that the content of EE may be tailored to the individual user.

In sum, the collection of three experiments compared EE against PT
and investigated underlyingmechanisms. More importantly, the current study
makes a meaningful contribution as one of the few studies to demonstrate the
increase of actual helping behavior through the use of IVET. With EE, the user
is able to vividly, accurately, and realistically experience the sensations of
another person and feel as if they have merged with that person. This sense
of self-other merging in the virtual environment transfers to the physical
world and translates into actual helping behavior, even when the other
person is a complete stranger. In the words of a participant, ‘‘I did not
realize how difficult it could be to do such an easy task [match colors].’’ These
experiments demonstrate that too often, this realization seems to come only
when you can see for yourself.

NOTES

1. Based on the participants’ responses describing their thoughts on the EE or PT treatments,
two coders were trained to code the thoughts for suspicion regarding the cover story
(Cohen’s � D .74). Four participants demonstrated extremely high suspicion (e.g., ‘‘Is this
person just another student looking at the ‘colorblind’ version of the board,’’ ‘‘He’s not
really colorblind.’’). Data from these participants were removed from the final dataset.

2. Two of the male participants were much older than the student population—50 and
69 years old—but statistical analyses did not change after excluding them. Consequently.
they were kept in the final dataset.

3. Chronologically, Experiment 3 was run before Experiment 2, but they are presented
in reverse order in this article to enhance the comprehensibility and logic behind the
experiments.

4. Sex of the participants was also tested as a moderator in an analysis of variance (ANOVA)
to explore the effect of interactions between sex and experimental conditions on oneness,
helping time, helping word, and attitude. None of the tests yielded significant results for
the interaction and consequently, were not reported.
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THE PLUG

This VR Founder Wants to Gamify Empathy to
Reduce Racial Bias
Clorama Dorvilias wants to remove shame and guilt from diversity
and inclusion training.

By Tyler Young | Jul 20 2018, 9:00am
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Clorama Dorvilias Image: Courtesy of Dorvilias

SHARE TWEET

The tech industry, and companies like Starbucks, have spent millions of dollars to

address implicit racial bias through diversity initiatives and racial sensitivity trainings.

When Starbucks closed 8,000 of its stores in May for racial bias training, the company

recognized it would take more than four hours to undo a lifetime of unconscious

behaviors in just one of its baristas, let alone 175,000 employees. One barista said she
felt “shaken” during the training while watching “Story of Access,” a short film by
award-winning documentary filmmaker Stanley Nelson highlighting the emotional tax

for people of color in public spaces.

US companies invest an estimated $8 billion on diversity and inclusion training without

clear metrics to determine the effectiveness and employee performance. But they don’t

always go as planned. Employees can walk away from these trainings with triggered

emotions.

Clorama Dorvilias wants to remove shame and guilt from this experience. Her gaming

lab, Debias VR, wants to remove bias in professional and educational settings. Dorvilias

https://news.vice.com/en_us/article/a3a7dz/starbucks-racial-bias-training-went-great-according-to-starbucks
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is currently the only black woman who has developed this unique empathy tool using

debiasing techniques in VR.

“Companies can spend millions of dollars on extremely inaffective, and virtually useless

trainings that can have an adverse effect which can hurt the company even more,” she

said. “Bias training shouldn’t be there to shame. People should feel good about making

others feel accepted. Debias isn’t something that you can work out in a day. It’s a

behavior that you have to work through. We want to give people the capacity to work in

a safe and comfortable space.”

Before she developed the VR lab, Dorvilias says she enrolled in grad school to expand

her front-end development expertise and planned to backpack across the country

working with grassroots organizations to amplify their digital presence.

Dorvilias enrolled in the Interaction Design Master’s program at the University of the

Arts London in 2014. She continued working as an independent UX designer, becoming

quickly immersed in emerging tech and motion sensors for everyday human interactions.

Dorvilias and her partner, Jessica Outlaw. Image: courtesy of Dorvilias

“That was really frustrating for me, and I was contemplating quitting because it began

to affect my mental health and the self-image of the work I was doing.”

http://www.creativeclo.com/
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The day she decided to walk away from it all, a final project became her saving grace.

Dorvilias says the course professor assigned a master’s research thesis where students

were asked to work with technology to solve social problems. The served as the most

fitting assignment for the unfair treatment she felt in the course. She used this as an

opportunity to explore what causes implicit bias and how to solve it. “I stumbled upon

empathy, which allows people to humanize each other. I knew the solution would have

to be, how can I develop empathy for a professor like him for someone like me?”

Little did she know, this would forge her path to Teacher’s Lens.

She explored the language around implicit bias including microaggressions, a term first
introduced psychiatrist Dr. Chester Pierce in the 1970s. The term has since evolved

with Columbia University psychologist Dr. Derald Wing Sue defining racial

microaggression as "everyday insults, indignities and demeaning messages sent to people

of color by well-intentioned white people who are unaware of the hidden messages

being sent to them."

During her research on empathy solutions, Dorvilias became intrigued watching a TED
talk by Chris Milk titled, "How Virtual Reality Can Create the Ultimate Empathy

Machine." Milk, founder and CEO of VR media company Within, explained how he used

footage of day-to-day life in third world countries using 360 video to establish empathy.

He produced a VR film, “Clouds Over Sidra,” placing users inside a Syrian refugee camp

that follows a 12-year-old girl named Sidra.

When the Oculus Rift is in use, viewers experienced first-hand trauma with Sidra. Milk

then took the machine to the World Economic Forum where he says the people who

make decisions for third-world countries can insert themselves in the places where

they're charged with creating change.

Dorvilias didn’t have the same resources but she knew she wanted a similar outcome.

With the help of a defunct Oculus headset at school and video tutorials on building a

virtual reality environment, she made her own in two days. “It bit me from there. For

the next four months. I slept, ate, and dreamed about virtual reality and I was able to

make my first project. I was able to gamify a diversity trainer using debiasing

techniques.”
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Along the way she, documented her findings.

She developed the game using minority avatars set in a tech environment and users had

to rely on people of color or women to get closer to their end goal to win the game. Her

game is backed by research from the University of Barcelona. In the experiment, 32

white women participated in a demo where half were portrayed in a white virtual body

and the other half in a black virtual body. The participants unconsciously imitated

gestures of avatars who shared their skin color. They responded to more interactions

with avatars that resembled their virtual features. For instance, the white women who

depicted dark-skinned avatars copied the movements of other black avatars as opposed

to white ones. The result concluded positive social outcomes and proved implicit racial

bias tends to diminish when users are assigned a virtual race, different than their own.

Dorvilias implemented the study, successfully completed the project, and finished her

graduate program in late 2015.
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Dorvilias didn’t expect to stay in VR because at the time the industry wasn’t prominent

in Europe and returned to in 2016. “When I came back, I saw there was a huge thriving

VR community and I realized I was ahead of ahead of the game than people who were

just getting started.”

In 2017, Dorvilias earned a UX Researcher and Designer fellowship through Code for

America, developing an app for job seekers in Anchorage.

Dorvilias recently developed Teacher’s Lens, described by its developers as the first VR

solution “that allows for measurable training towards diversity and inclusion goals.”

Teacher’s Lens is a pilot program under Debias VR developed by Dorvilias and with

research led by her app cofounder, Jessica Outlaw. Using the same guiding principles of

Debias VR, Dorvilias built an accountability tool to track bias reduction in classrooms.
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Outlaw, founder of The Extended Mind, a company that trains VR/AR companies

through practical behavioral science insights to improve overall user engagement, met

Dorvilias at Oculus Launch Pad in 2017. The event, held at Facebook HQ, had ended

and the two women were waiting for their Lyfts to travel back to San Francisco. Outlaw

describes their meetup like a classic scene from a romcom.

A few minutes into their chat, she remembers telling Dorvilias, “Just cancel your Lyft,

let’s just go together.” They shared a ride and began a 45-minute discussion that would

soon lead to the creation of an app correcting implicit racial bias using VR.

The two delved into classroom bias, where studies show educators have lower

expectations for students of color and are less likely to encourage girls in STEM courses.

For instance, researchers at the Proceedings of the National Academy of Sciences of the

United States of America (PNAS) found recurring gender disparities exists the in sciences

where educators tend to show more favor for male students that girls. What comes as

the perfect prism for their cofounder relationship, Outlaw says six months prior to

meeting Dorvilias she’d become interested in anti-discrimination tools and the research

behind it. In six weeks, the concept became concrete and Outlaw says Dorvilias got to

work completing the app in three weeks.

Outlaw and Dorvilias. Image: Courtesy of Dorvilias

Outlaw credits Dorvilias as the tech muscle behind the platform with her research

contributions rounding out their team.

“Black and Latino students are disciplined at higher rates and tracked into AP courses at

lower rates so it would be good if people would start making decisions based on data

and examine some underlying structural issues,” Outlaw said. “This is an evidence-based

approach, if you can change teacher expectations you can change student’s

performance.”
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In a 2017 Google commissioned report by, American University and Stanford,

researchers explored unconscious bias in the classroom. They found that teachers

disproportionately subject students of a different race to harsher treatment and are less

likely to provide them support causing an achievement gap for students of color.

Outlaw says the “late bloomers” study also played a key role in their research. Formally

known as The Pygmalion Effect, the experiment was conducted in the early 1960's by
psychologist Robert Rosenthal and Lenore Jacobson. It found that, proving intellectual

improvements take place when students were held to higher expectation by their

teacher—which often doesn’t happen if a teacher has extreme biases.

“It affects society and our economy as a whole when you draw the line on what you

think a person is capable of doing based on how they look,” Dorvilias said. “What

limitations are we placing on society and our innovation when people in power put a cap

on who gets to succeed and who doesn’t?”

Dorvilias and Outlaw won an Oculus Launch Pad scholarship in late 2017 and officially

launched the app on May 25th, 2018.

While Teacher's Lens is primarily funded by Oculus, Dorvilias says the app is still being

pitched to investors. “A lot of the investors that we meet will say they’re willing to

mentor us. For some reason when it comes to money they’re not throwing it in our

direction, ” she said.

There are similar VR tools on the market, but Dorvilias she feels that hers is more

unique in a sense that it packages positive interactions by tracking progress over time

with a sustainable outcome that doesn’t involve suffering. She’s continuing to pitch

Debias VR and has plans to develop more virtual empathy tools to use in schools and

businesses. “The nature of VR has limits to it. Until people try it, they won’t really

understand why it’s so powerful. Once they try it, they’re transformed.”

This piece is part of a series of stories produced in partnership with The Plug .

ADVERTISEMENT

http://services.google.com/fh/files/misc/unconscious-bias-in-the-classroom-report.pdf
https://files.eric.ed.gov/fulltext/EJ1066376.pdf
https://www.oregonbusiness.com/article/education/item/18278-virtual-reality-project-takes-on-biased-discipline-in-public-schools
https://motherboard.vice.com/en_us/topic/the-plug
https://motherboard.vice.com/en_us


3/7/2019 This VR Founder Wants to Gamify Empathy to Reduce Racial Bias - Motherboard

https://motherboard.vice.com/en_us/article/a3qeyk/this-vr-founder-wants-to-gamify-empathy-to-reduce-racial-bias 9/10

Where we're going, we don't need email.

Sign up for Motherboard Premium.

Your email SUBSCRIBE

TAGGED: GAMING, RACE AND HEALTH, VR, BIAS

Watch This Next

ADVERTISEMENT

https://motherboard.vice.com/en_us/topic/gaming
https://motherboard.vice.com/en_us/topic/race
https://motherboard.vice.com/en_us/topic/vr
https://motherboard.vice.com/en_us/topic/bias
https://motherboard.vice.com/en_us


3/7/2019 This VR Founder Wants to Gamify Empathy to Reduce Racial Bias - Motherboard

https://motherboard.vice.com/en_us/article/a3qeyk/this-vr-founder-wants-to-gamify-empathy-to-reduce-racial-bias 10/10

price drop

https://www.googleadservices.com/pagead/aclk?sa=L&ai=Cu15Uw4WBXNTtM8SSzLUPhZ21yAa95ZbOU5OPtubfCMOY3fi7CRABIM3HtCNgyYajh9SjgBCgAZiJqvsDyAEJ4AIAqAMBqgSuAk_QiKgUwymogjB8js1G_ypQOk14nmxk3EEPXvuHKUcfO_on43JsM2CNzmjSHXa6IbRkByddGB1JdxfMDH1ZMgI-Gw7lCAv50JyIugxklbhfZX-BFLQpnR9ph6IWjFmX4RQV1-ywtxCXOOU7vi8yfiqbAvrDLzDzpeezTiH75UuLE-DE_ruvhuEZNH65x6YqK0kw8jajXLFXBr-AfCE9_x1ZnIVYYQ2c5-HqigiHOLqxbPmp4fSbMXGE8gcX61aL4IiVYJdOXvqHo4ePFEPRDD_nyImkr9XAeQGbtHaHPGyMUiEe0cpJ_-mfO1IGXnWjO0iC4ByG6CEn3WT0ex3QPd-jpRZJIvWN8XLmi_x0AA_3WjkWYAz6_pP8B1mNZkFFfqNRpr3M411vkplF4-Mj4AQB-gUGCCUQARgAoAYugAfvg16oB47OG6gHqAaoB9nLG6gHz8wbqAemvhvYBwDACAHSCAcIgGEQARgBgAoD2BML&ae=1&num=1&cid=CAASEuRoXEqFEA8jRt-NBRII80Lm7Q&sig=AOD64_3yU-_BdUCSFbsR027Kg9mnxMy_NA&adurl=http://www.revolve.com/lovers-friends-remi-mini-dress-in-powder-pink/dp/LOVF-WD1650/%3Fd%3DF%26currency%3DUSD%26countrycode%3DUS%26gclid%3DEAIaIQobChMIlNve2vXw4AIVRAmzAB2FTg1pEAEYASABEgIyVPD_BwE&client=ca-pub-1071602463683652
https://www.googleadservices.com/pagead/aclk?sa=L&ai=Cu15Uw4WBXNTtM8SSzLUPhZ21yAa95ZbOU5OPtubfCMOY3fi7CRABIM3HtCNgyYajh9SjgBCgAZiJqvsDyAEJ4AIAqAMBqgSuAk_QiKgUwymogjB8js1G_ypQOk14nmxk3EEPXvuHKUcfO_on43JsM2CNzmjSHXa6IbRkByddGB1JdxfMDH1ZMgI-Gw7lCAv50JyIugxklbhfZX-BFLQpnR9ph6IWjFmX4RQV1-ywtxCXOOU7vi8yfiqbAvrDLzDzpeezTiH75UuLE-DE_ruvhuEZNH65x6YqK0kw8jajXLFXBr-AfCE9_x1ZnIVYYQ2c5-HqigiHOLqxbPmp4fSbMXGE8gcX61aL4IiVYJdOXvqHo4ePFEPRDD_nyImkr9XAeQGbtHaHPGyMUiEe0cpJ_-mfO1IGXnWjO0iC4ByG6CEn3WT0ex3QPd-jpRZJIvWN8XLmi_x0AA_3WjkWYAz6_pP8B1mNZkFFfqNRpr3M411vkplF4-Mj4AQB-gUGCCUQARgAoAYugAfvg16oB47OG6gHqAaoB9nLG6gHz8wbqAemvhvYBwDACAHSCAcIgGEQARgBgAoD2BML&ae=1&num=1&cid=CAASEuRoXEqFEA8jRt-NBRII80Lm7Q&sig=AOD64_3yU-_BdUCSFbsR027Kg9mnxMy_NA&adurl=http://www.revolve.com/lovers-friends-remi-mini-dress-in-powder-pink/dp/LOVF-WD1650/%3Fd%3DF%26currency%3DUSD%26countrycode%3DUS%26gclid%3DEAIaIQobChMIlNve2vXw4AIVRAmzAB2FTg1pEAEYASABEgIyVPD_BwE&client=ca-pub-1071602463683652
https://motherboard.vice.com/en_us


 1

Walk A Mile in Digital Shoes: The Impact of Embodied Perspective-Taking on The 
Reduction of Negative Stereotyping in Immersive Virtual Environments  

 

Nick Yee and Jeremy Bailenson 
Stanford University 

{nyee@stanford.edu, bailenson@stanford.edu} 
 

Abstract 
In social psychology, perspective-taking has been 

shown to be a reliable method in reducing negative social 
stereotyping. These exercises have until now only relied on 
asking a person to imagine themselves in the mindset of 
another person. We argue that immersive virtual 
environments provide the unique opportunity to allow 
individuals to directly take the perspective of another 
person and thus may lead to a greater reduction in negative 
stereotypes. In the current work, we report on an initial 
experimental investigation into the benefits of embodied 
perspective-taking in immersive virtual environments. It 
was found that negative stereotyping of the elderly was 
significantly reduced when participants were placed in 
avatars of old people compared with those participants 
placed in avatars of young people. We discuss the 
implications of these results on theories of social 
interaction and on copresence. 

1. Introduction 

A great deal of research in social psychology has 
focused on the nature of stereotypes and prejudice. For 
example, since Allport’s classic work developing a 
theoretical framework of social categories [1], it has 
become apparent that strong beliefs about inter-group 
differences can be created with minimal and oftentimes 
arbitrary decisions [2, 3]. For example, individuals 
randomly assigned to one of two different groups will have 
more positive expectations of members in their own group 
and more negative expectations of members of the other 
group despite the fact that there is no rational reason to 
differentiate members of one group over another. 

Researchers have also demonstrated that stereotype 
activation oftentimes occurs with an automaticity that is 
beyond conscious control [4] and that the presence of these 
stereotypes leads to prejudicial interactions unless 
conscious intervention is applied [5]. These stereotypes not 
only impact minority groups in social interactions due to 
the prejudicial treatment they receive from others, but also 
create cognitive burdens for these minorities themselves as 
well. For example, negative stereotypes can lead to 
systematic underperformance via a mechanism known as 
stereotype threat [6-8]. In a landmark study of stereotype 
threat, when black students were given a verbal test that 
they were told was a direct measure of their intellectual 

ability, they performed worse than another group of black 
students who were told the test was about understanding 
different problem-solving strategies [8]. The authors of that 
study argued that the extra pressure caused by the fear of 
reinforcing a negative stereotype causes systematic 
underperformance in ability tests. 

These findings all point to the explicit and implicit hold 
that stereotypes and prejudice have on our society, and the 
difficulty in preventing tensions and conflicts due to the 
existence of stereotypes. In the current work, we explore 
potential interventions for decreasing the application of 
stereotypes, and in particular, we present empirical data from 
an experimental design that implemented an intervention 
method in immersive virtual reality (VR) with beneficial 
results.  
 
1.1 Decreasing impact of stereotypes 
 

The line of research into the nature of prejudice has led 
other researchers to explore ways to decrease the accessibility 
and application of stereotypes. The earliest method of 
intervention suggested was by Allport himself in his early 
work [1]. The Contact Hypothesis was the suggestion that 
social interaction between two groups of individuals would 
decrease the existing conflicts and tensions between them as 
mutual understanding occurred. The success of this form of 
intervention, however, depended on several factors, which 
Allport noted. For example, 1) the two groups must have equal 
status, 2) and share resources or power in such a way as to 
create a mutual interdependence, and 3) the context for 
interaction must be conducive to positive and friendly 
interactions. While these factors may be introduced in some 
artificially-created groups [2] to decrease inter-group tension, 
these factors may be hard to introduce in groups where power 
imbalances are deeply entrenched (such as with racial or 
gender stereotypes). Thus, the Contact Hypothesis offers one 
potential solution that is unfortunately highly situational. 

Another intuitive intervention method is thought 
suppression. For example, individuals who try to avoid treating 
minorities prejudicially may attempt to suppress stereotypical 
references before the interaction. It has been shown, however, 
that deliberate thought suppression often backfires [9, 10]. 
Because a representation of the target stereotype must be 
articulated in order to suppress it, deliberate thought 
suppression has the effect of making stereotypical concepts and 
traits hyper-accessible. This search also functions as a form of 
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repetitive priming. In other words, suppressed stereotypes 
often become more, rather than less, accessible and salient 
after the intervention. 

 
1.2 Perspective Taking 
 

One intervention method that has yielded positive 
results derives from the concept of perspective-taking. In 
social interactions, the fundamental attribution error affects 
how we think about and evaluate ourselves and others [11]. 
When we judge ourselves, we tend to rely on situational 
factors (i.e., “I did poorly on the test because I didn’t sleep 
well the night before.”). On the other hand, when we judge 
others, we tend to rely on dispositional factors (i.e., “He did 
poorly on the test because he’s not that bright.”). Thus, 
when people are forced to observe their own actions (via a 
video tape), they tend to make more dispositional rather 
than situational attributions [12]. The reverse is also true. 
When participants are asked to take the perspective of the 
person they are observing, participants tend to make 
situational rather than dispositional attributions [13]. 

More importantly, it has been found that perspective-
taking leads to an increased overlap between the self and 
other. In one study, participants rated themselves and 
another person more similarly on a set of trait words in the 
perspective-taking condition in which they asked to take 
the point of view of another person than in a control 
condition [14]. It was also found that participants felt the 
target was more similar to themselves than control 
participants and liked the other person more after the 
perspective-taking exercise. Thus, on an individual level, 
perspective-taking had been shown to generate positive 
interpersonal effects. 

Galinsky and Moskowitz [15] extended this work on 
perspective-taking into the domain of stereotypes and 
prejudice. They hypothesized that the benefits of 
perspective-taking may extend to inter-group evaluations 
and interactions. In other words, by encouraging people to 
focus on situational rather than dispositional factors via 
perspective-taking, they may rely less on stereotypes in 
evaluating and interacting with members of minority 
groups. In their work, they worked with stereotypes about 
the elderly because it has been shown that college-age 
students automatically associate negative traits with the 
elderly [16]. Participants were shown a photograph of an 
elderly man and were asked to write a short narrative essay 
about a typical day in the life of this individual. Participants 
also performed an implicit association task involving 
recognition of words related to old age. In a lexical decision 
task [17], words are flashed briefly on a computer screen 
and participants are asked to categorize the flashes as words 
or non-words. It has been shown that concepts and 
associations that are more accessible in a person’s mind 
will be recognized faster than concepts that are less 
accessible. Thus, if an individual has a strong negative 
association with the elderly, then they are more likely to 

recognize words with negative connotations quicker (i.e., frail, 
wrinkled, sick) than neutral words or worlds with a positive 
connotation. It was found that perspective-taking decreased the 
amount of implicit and explicit stereotyping while increasing 
the amount of self-other overlap. The significant contribution 
of their work was in showing that the positive effects of 
perspective-taking can extend to the group level (i.e., 
improving evaluations of all elderly people after taking the 
perspective of one elderly man) rather than simply on the 
individual level (i.e., improving the evaluation of Tom after 
taking the perspective of Tom). 
 
1.3 Collaborative Virtual Environments 
 

If it were possible to convincingly place an individual into 
the body of an elderly person, rather than simply asking them 
to imagine this, we may expect this perspective-taking exercise 
to have an even stronger effect. Collaborative Virtual 
Environments [CVEs, see 18, 19, 20] make this manipulation 
possible. CVEs are communication systems in which multiple 
interactants share the same three-dimensional digital space 
despite occupying remote physical locations. In a CVE, 
immersive virtual environment technology monitors the 
movements and behaviors of individual interactants and 
renders those behaviors within the CVE via avatars (digital 
representations of people). These digital representations are 
tracked naturalistically by optical sensors, mechanical devices, 
and cameras. Thus, CVEs offer unique opportunities for social 
science research [21, 22].  

 
1.4. Transformed Social Interactions 
 

Unlike telephone conversations and videoconferences, the 
physical appearance and behavioral actions of avatars can be 
systematically filtered in immersive CVEs idiosyncratically for 
other interactants, amplifying or suppressing features and 
nonverbal signals in real-time for strategic purposes. 
Theoretically, these transformations should impact 
interactants’ persuasive and instructional abilities. Previously, 
we outlined a theoretical framework for such strategic filtering 
of communicative behaviors called Transformed Social 
Interaction [23]. In a CVE, every user perceives their own 
digital rendering of the world and each other and these 
renderings need not be congruent. In other words, the target 
may perceive his or her own avatar as being attractive while 
the perceiver sees the target as being unattractive.   

Previous work on transformed social interaction has 
demonstrated quite resoundingly that changing one’s 
representation has large implications on other’s in terms of 
social influence.  In other words, transforming Avatar A 
strategically causes Avatar B to behave consistently with the 
representation of Avatar A (as opposed to the actual 
representation of Avatar A).  A recent review [24] summarizes 
a number of studies that show social influence resulting from 
transformations in facial similarity, mimicry, and eye gaze.   
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Other research has also shown that alterations in digital 
self-representation can have a large impact on how a person 
behaves in virtual environments - a phenomenon termed 
The Proteus Effect [25]. For example, participants given 
attractive avatars are willing to walk closer and share more 
personal information to a stranger in a virtual environment 
than participants given unattractive avatars. Also, 
participants in taller avatars are significantly more willing 
to make unfair offers to their own advantage than 
participants in shorter avatars in a negotiation task. In other 
words, previous work has shown that alterations in self-
representation can lead to significant changes in behavior. 

In the current study, we were interested in altering self-
representation for a different goal. Specifically, we wanted 
to explore whether changing a person’s self-representation 
may help in reducing the negative stereotypes against 
particular social groups. For example, we could place 
college-age users into an elderly avatar to test whether 
embodied perspective-taking increases the positive 
evaluations of the elderly. 

Presence is the concept of “being there”, a measure of 
how immersive an environment is [26-31]. We argue that 
the beneficial effects of perspective-taking would be 
evident in a high presence situation such as the one 
proposed. Instead of asking people to imagine the world 
from the perspective of another person, immersive virtual 
reality allows us to place a person directly into the body of 
another person. Thus, in our study, we immersed 
participants into a virtual reality environment and presented 
them with an avatar via a virtual mirror. Following the 
work by Levy [32] and Galinsky and Moskowitz [15], we 
worked with stereotypes of the elderly in the study. Thus, 
participants were either given an avatar of a young or an 
elderly person and were forced to interact with another 
person while wearing the old or young avatar. We predicted 
that participants given avatars of elderly people would 
come to have fewer negative stereotypes of the elderly. 

2. Method  

2.1. Design 

In a between-subjects design, participants were 
randomly assigned to have an avatar of an elderly person or 
an avatar of a young adult of the same gender. Participants 
then interacted with a confederate of the same gender who 
was blind to condition. Finally, participants completed a 
survey measure of their attitudes towards the elderly. 

2.2. Participants 

Forty-eight undergraduate students (24 men and 24 
women) participated in the study for course credit. 

2.3. Materials 

2.3.1 Face Pretest. We selected faces of old and young 
people based on the results of a pretest. First, we found 12 
digital photographs of individuals in each of the gender and 
age conditions needed in the study (thus 48 images altogether). 
These digital photographs were frontal photographs of 
individuals in well-lit conditions consisting of at least 400 by 
400 pixels. To reduce variation, we selected only photographs 
of Caucasians who had no facial hair and were not wearing 
glasses. 
 

 
Figure 1 - Avatar faces selected from the pretest for the old 
and young conditions 

 
 

Thirty-three undergraduate students who did not 
participate in the study were presented with each photograph 
sequentially in a randomized order. They were asked to 
estimate the age of the individual in the photo on a 6-point  
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Figure 2 - Equipment setup: A) head-mounted display, B) tracking camera, C) rendering machine. 

 
scale (labeled as 16-25, 26-35, 36-45, 46-55, 56-65, 66-75) 
as well as rate the attractiveness of the individual on a 7-
point fully-labeled scale (from “Extremely Attractive” to 
“Extremely Unattractive”). 

Our goal was to select photographs of individuals for 
both genders that had significantly different age ratings but 
non-significantly different attractiveness ratings near the 
mid-point of the attractiveness scale (labeled as 
“Average”). We selected the two faces for each gender and 
age condition (thus eight faces altogether) that were closest 
to the mid-point of the attractiveness scale. A repeated-
measures analysis of these eight faces using face trial as the 
independent variable and attractiveness as the dependent 
variable was not significant (F[7, 224] = 1.32, p = .24). A 
repeated-measures analysis of these eight faces using age 
group and face trial as the independent variables and age 
estimate as the dependent variable showed that the effect of 
age group was significant (F[1, 32] = 2693.60, p < .001). In 
particular, the photographed individuals selected for the old 
condition were rated as significantly older (M = 5.14, SE = 
.06, thus between the labels of 55-65 and 66-75) than those 
in the young condition (M = 1.67, SE = .04, thus between 
the labels of 16-25 and 26-35). See Figure 1. 

 
2.3.2. The Physical Lab Setting. The lab consisted of 

two rooms with an open doorway. In the room where the 
study took place, a black curtain divided the room. To 

ensure that confederates and participants were not biased by 
the attractiveness each other’s real faces, confederates stayed 
behind this black curtain until the VR interaction began and 
thus never saw the participant’s real face and vice versa. 
 

2.3.3. The Virtual Setting. The virtual setting was a white 
room that had the same exact dimensions as the physical room 
participants were in. Two meters behind the participant was a 
virtual mirror that reflected the z-rotation (roll) of the head and 
body translation (translation on X,Y, and Z) of the participant 
with the designated face (See Figure 3). Thus, the mirror image 
tracked and reflected four degrees of freedom such that when 
the participant moved in physical space, his or her avatar 
moved in synchrony in the mirror. The confederate’s avatar 
was located 5 meters in front of the participant, facing the 
participant, and remained invisible until the conversational 
portion of the experiment began. The confederate’s avatar 
always had a young face of average attractiveness and also had 
an automated blink animation based on human blinking 
behavior. 

 
2.4. Apparatus 
 

Perspectively-correct stereoscopic images were rendered 
by a 1700 MHz Pentium IV computer with an NVIDIA 5950 
graphics card, and were updated at an average frame rate of 60 
Hz.  The simulated viewpoint was continually updated as a 
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function of the participants’ head movements, which were 
tracked by a three-axis orientation sensing system 
(Intersense IS250, update rate of 150 Hz).  The position of 
the participant along the x, y, and z planes were tracked via 
an optical tracking system (WorldViz PPT, update rate of 
60 Hz). The system latency, or delay between a 
participant's movement and the resulting concomitant 
update in the head-mounted display (HMD) was 45 ms 
maximum. The software used to assimilate the rendering 
and tracking was Vizard 2.17. Participants wore an nVisor 
SX HMD that featured dual 1280 horizontal by 1024 
vertical pixel resolution panels that refreshed at 60 Hz. The 
display optics presented a visual field subtending 
approximately 50 degrees horizontally by 38 degrees 
vertically. See Figure 2. 

 
2.5. Procedure 
 

Two research assistants - one male and one female - 
were present for each trial. Because the confederate was 
always the same gender as the participant, one research 
assistant would greet the participant and guide the study 
while the other would be the confederate based on the 
gender of the participant.  

After informed consent, participants were told that the 
goal of the experiment was to study social interaction in 
virtual environments and that they would be having a 
conversation with another person in a virtual environment. 
Participants were then led into the room with the black 
curtain and shown how to wear and adjust the HMD. Once 
the virtual world was loaded, participants saw themselves 
in a room that was exactly the same dimensions as the 
physical lab room, as depicted in Figure 3. The research 
assistant drew open the curtains at this point. 

 
 

 
Figure 3 - Screenshot of participant's point of view in 
the virtual room with the mirror when he is embodied 
in an elderly avatar. 

 
Participants were then asked by the lead research 

assistant to turn around 180 degrees and asked to verify that 
they saw a mirror in front of them. After verbal affirmation, 
participants were then told that this is how they appeared to 
others in the virtual room. Several procedures were used to 
make sure participants had enough time to observe their 
avatars’ faces. First, they were asked to tilt or nod their head 
and verbally affirm whether the reflection was following them. 
Then they were asked to walk up closer to the mirror to get a 
good look at the face and verbally affirm that the mirror image 
responded correctly. They were then asked to tilt or nod their 
head again and verbally affirm that their mirror image followed 
them. And finally, they were asked to bend down at the knee 
and come back up and verbally affirm that the mirror image 
was following them. Every participant was thus exposed to the 
designated face for between 60 to 75 seconds. 

Participants were then asked to turn back around to face 
the front (i.e., their original orientation). Slightly ahead of time, 
the research assistant had triggered the program to make the 
confederate’s avatar visible to the participant in the virtual 
world. Participants were then reminded that others in the 
virtual room saw them as they had just seen themselves in the 
mirror. The lead research assistant then told the participants 
that the other person in the room would initiate the next portion 
of the experiment. 

 
 

 
Figure 4 - Screenshot of participant's point of view with 
confederate across the room and beam of light for the 
movement task. 

 
The confederate followed a strict script that was displayed 

in their HMD so they could follow the specific verbal and 
nonverbal procedures while interacting with the participant 
inside the CVE. In order to provide the subjects with the time 
and maximal opportunity to feel self-presence [26] from the 
designated avatar, subjects were asked to perform a variety of 
social interactions. First, the confederate asked the participant 
to walk to several locations in the room under the guise of 
getting used to moving in a virtual environment. These 
locations were shown to the participant as cones of light within 
the virtual environment. There were three such locations that 
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the participants walked to sequentially (see Figure 4). Then 
participants - now back at the starting location, facing the 
confederate again - were asked to answer several questions: 
1) “Tell me a little about yourself.”, 2) “What makes you 
happy in life?”, and 3) “What do you think are the most 
important things to have in life?”. Participants also 
performed a brief memory exercise of trying to repeat a list 
of fifteen words. The purpose of the memory exercise was 
to reinforce the fact they were wearing an elderly avatar. 
Finally, the confederate asked participants to approach him 
or her to make the interaction more social. Participants 
were then taken out of the virtual environment and 
completed a questionnaire. 

 
2.6. Measures 
 

The questionnaire included three attitudinal measures 
towards the elderly. This collection of attitudinal measures 
were taken from Levy’s [32] study on the effect of self-
stereotyping on attitudinal differences towards the elderly. 
 

2.6.1. Word Association. In the word association task, 
participants were asked the open-ended question “When 
you think of somebody old, what are the first five words 
that come to mind?” Two individuals who were blind to 
condition rated the responses according to the scoring 
criteria first developed in an earlier study by Levy and 
Langer [6]. In brief, each of the five words was scored on 
three dimensions: 1) whether it described an internal or 
external trait (i.e., wise vs. wrinkled), 2) whether it had a 
positive or negative connotation (i.e., kind vs. agitated), 
and 3) whether the word was associated with activity or 
inactivity (i.e., gardening vs. slow). Finally, the scores for 
each of the three ratings (low was always negative; high 
was always positive) were averaged across the five words 
for each participant. The inter-coder reliability was .66.  

 
2.6.2. Indirect Attitudes. The second measure of 

participant’s views on aging was derived from Palmore’s 
[33] Fact on Aging Quiz - a true or false quiz that could be 
used to measure underlying biases towards the elderly. 
Again, the scoring was based on the earlier Levy and 
Langer [6] study. We used both positive and negative bias 
items in this measure. In a positive bias question, a true 
negative statement about the elderly is made (i.e., “Old 
people usually take longer to learn something new.”). If 
participants choose “false” as the response, then it means 
they have a positive bias towards the elderly. Conversely, 
in a negative bias item, a false negative statement about the 
elderly is made (i.e., “The majority of people over the age 
of 65 reside in nursing homes.”). If participants choose 
“true” as the response, then it means they have a negative 
bias towards the elderly. In this measure, we had a total of 
6 positive bias items and 6 negative bias items (see 
Appendix A). We calculated a bias score for each 

individual by subtracting their negative bias score from their 
positive bias score. 

 
2.6.3. Ambiguous Story. Finally, we included an 

ambiguous story - the Margaret story - drawn from Levy’s [32] 
study (see Appendix B). The story described a 73-year-old 
woman named Margaret who moves in with her adult daughter 
and attends a college reunion. The story consisted of 21 
sentences and presented information that could be judged in 
both positive, neutral, or negative ways. For example, 
Margaret’s inability to concentrate during the long reunion 
speech could be attributed to her age (negative dispositional 
attribution), her lack of sleep the night before (neutral 
situational attribution), or the tedium everyone experiences in 
listening to a long speech (a neutral dispositional attribution).  

Participants were asked to summarize the story in their 
own words as well as to describe Margaret. Two coders blind 
to condition read through and scored each participant’s 
responses on four dimensions: 1) was Margaret dependent or 
independent in her relationship with her daughter?, 2) is 
Margaret described as being imaginative or losing touch with 
reality (becoming senile)?, 3) is Margaret forgetful because she 
is getting old or because of situational factors?, and 4) is 
Margaret described overall positively or negatively? The inter-
coder reliability was .68. These four scores were then 
combined to form an aggregate rating. 

3. Results 

3.1. Word Association 

We ran a t-test on the word association scores from the 
two Age Conditions (old and young). We found a significant 
difference (t[44] = 2.60, p = .01) where participants in the old 
condition (M = 7.67, SD = 1.72) associated traits that were 
significantly more positive to the elderly than participants in 
the young condition (M = 6.42, SD = 1.54).  
 
3.2. Indirect Attitudes 
 

We ran a t-test on the overall bias score from the two Age 
Conditions. The effect was not significant (t[45] = .30, p = 
.77). 

 
3.3. Ambiguous Story 
 

We ran a t-test on the aggregate rating from the two Age 
Conditions. The effect was not significant (t[31] = .77, p = 
.45). See Table 1 for the detailed results of all our significance 
tests. 
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Table 1. Means and standard deviations for all our 
dependent measures. 
 

 
 
 

Young 
M (SD) 

Old 
M (SD) t p 

 
Word Association 

 

6.42 
(1.54) 

7.67 
(1.72) 2.60 .01 

 
Indirect Attitudes 

 

-1.13 
(1.61) 

-1.17 
(2.06) .30 .77 

 
Ambiguous Story 

 

10.10 
(2.52) 

9.47 
(2.12) .77 .45 

 

4. Discussion 

While our results did not show a consistent effect 
across all three dependent measures, it was extremely 
encouraging to find that such a short virtual interaction can 
change a person’s negative stereotypes at all. We found a 
significant effect in the word association task, but not in the 
indirect attitudes or ambiguous story tasks. On the other 
hand, similar inconsistencies were found in Levy’s [32] 
original study, which only demonstrated significant 
differences on one of several dependent measures. Thus, 
perhaps these other dependent measures were not 
particularly sensitive to the manipulations we chose. 
Nevertheless, it is encouraging that a brief immersion into 
the avatar of an elderly person has a significant effect on 
attitudes towards the elderly in general.  

There were several limitations to the current study. 
First of all, the dependence on explicit attitudinal measures 
made it impossible to assess whether the manipulation had 
an effect on implicit stereotype activation. For example, the 
use of a lexical decision task (with words associated with 
the elderly) may be used in future studies to explore the 
effect of embodied perspective-taking on implicit 
stereotype activation. And secondly, it is difficult to 
minimize demand characteristics in the current 
experimental paradigm. During debriefing, we 
demonstrated that many participants in the old condition 
guessed the goal of the study. On the other hand, 
intervention methods (such as the contact hypothesis or 
thought suppression) are typically explicit as well. So while 
there are demand characteristics in both the narrative and 
embodied perspective-taking tasks, it may be the case that 
the increased amount of presence from the latter type of 
simulation is a more effective tool in reducing stereotypes. 
Furthermore, it is not clear how one might conceal the 
nature of the intervention in practice. After all, diversity 
training in school or business settings are never covert 
interventions. 

Future work can expand on the current findings in several 
ways. First of all, as mentioned before, implicit measures 
should be included. The inclusion of implicit measures may 
also yield more consistent results, as lexical decision tasks are 
less susceptible to social desirability bias among other demand 
characteristics. Thus, these implicit measures may improve 
upon the inconsistent results apparent in both Levy’s study and 
the current study. Secondly, it would be interesting to compare 
the effects of embodied perspective-taking with the effects of 
narrative perspective-taking. In other words, an estimation of 
the added benefit of using this intervention in immersive 
virtual reality. And finally, future work might explore how 
embodied perspective-taking impacts other stereotypes, such as 
race or gender. Previous work has demonstrated that VR is an 
effective tool for treating many types of psychological 
disorders (such as phobias or post-traumatic stress syndrome) 
[34-37]. In future work, we hope to add prejudice to this list. 

Social inequality caused by stereotypes and prejudice is a 
problem that has no simple solutions. Perspective-taking has 
been shown to be a practical intervention method that 
decreases both implicit and explicit stereotyping. While the 
current study found inconsistent results for the use of 
embodied perspective-taking, the findings do suggest that this 
intervention in immersive virtual reality can have a positive 
effect on reducing negative stereotypes. 

5. Appendix A 

The following items were drawn from Palmore’s original 
work [33] on the stereotypes people have of the elderly. 
 
5.1. Positive bias items 

1. Physical strength tends to decline in old age. 
2. The five senses (sight, hearing, taste, touch, and smell) 

all tend to weaken in old age. 
3. Old people usually take longer to learn something new. 
4. Older people tend to react slower than younger people. 
5. Lung vital capacity tends to decline in old age. 
6. A person's height tends to decline in old age. 

 
5.2. Negative bias items 

1. About half of the people over the age of 65 in the US 
have Alzheimer's Disease. 

2. The majority of people over the age of 65 reside in 
nursing homes. 

3. The majority of old people lose interest in and capacity 
for sex. 

4. About half of old people live below the poverty line. 
5. Drivers over the age of 65 are more likely to get into car 

accidents than drivers under the age of 65. 
6. Old people are more likely to victims of theft, murder, 

and burglary than people under the age of 65. 



 8

6. Appendix B 

Because the “Margaret story” was not reproduced in 
Levy’s earlier paper [32], we requested a copy from her and 
she kindly shared her original stimulus. Since the story has 
not been reproduced in full before, we include it here for 
reference. 

 
6.1. The Margaret story 

 
Margaret had just moved in with her daughter, son-in-

law and grandchildren (aged 7, 5, and 1). Margaret's 
daughter, Anne had been worried about her mother. 
Margaret had been living alone since her husband died 
soon after her 70 th birthday, which was three years ago. 
Anne convinced her mother to move into her nearby home 
where she could ask her mother to baby-sit for her 
grandchildren and where she could better help her mother 
with meals and household chores. 

The week Margaret moved in with her daughter 
happened to be the week of Margaret's 50 th college 
reunion. During Margaret's first night in her daughter's 
home, she woke up many times because her one year old 
grandson had an earache and cried throughout the night. 
The next day, Margaret was supposed to attend the dinner 
to honor the reunion of her college class. Margaret's college 
roommate Essie had convinced Margaret to attend the 
reunion which was to be held at the nearby Hyatt Hotel. 
Margaret tried to walk to the hotel but could not recognize 
the local streets and got lost. She finally wandered back to 
her daughter's house. When she walked in, her 
grandchildren started to giggle at their disheveled 
grandmother. Margaret's daughter decided to give her 
mother a ride to the reunion dinner and go as her escort. 

When they arrived, Margaret introduced her daughter 
to some of her college acquaintances but could not recall 
many of their names. During the salmon dinner, Margaret 
found it difficult to concentrate on the speeches by the 
long-winded members of her class. She noticed that one of 
the speakers resembled a poodle. Margaret's attention 
shifted downward. She saw a napkin that had fallen under 
the table and thought how it looked very much like a 
squirrel. She then looked over at her daughter and started to 
think about how she used to take her to a playground with 
lots of swings and a big green sandbox. She smiled at her 
daughter and commented half out loud, “That sandbox - 
how you loved it.” Anne looked at her mother with a 
concerned look and whispered, “Shhh! Be quiet mom!” 
After dinner, Anne drove her mother home. 
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CHAPTER  3

WALKING IN THE SHOES 
OF ANOTHER

We walked for days crossing the desert into Jordan. The week we 

left my kite got caught in a tree in my yard. I wonder if it is still 

there. I want it back. My name is Sidra, I am 12 years old. I am in 

the 5th grade. I am from Syria in the Daara Province, Inkhil city. 

I have lived here in the Za’atari camp for the last year and a half.1

These words mark the heartrending beginning of the virtual reality 
documentary Clouds over Sidra, an eight- and- a- half- minute- long 
360 immersive film that takes viewers inside the Za’atari refugee 
camp in northern Jordan, home to over 80,000 Syrians displaced 
by civil war. In a voice- over you hear the young girl Sidra describ-
ing the camp, while different scenes of daily life in the sprawling 
complex play out around you. You see her with her family in the 
small converted shipping container in which they sleep. Next, you 
are in a makeshift gymnasium where men are lifting weights to 
pass the time. Then you are among a group of young men, laugh-
ing and talking as they bake flat bread in a large open oven. Then 
you are standing in the middle of a soccer field, while young girls 
kick a ball around you. All the while, through a translator, Sidra 
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matter- of- factly narrates scenes of normalcy amidst this ongoing 
humanitarian tragedy.2

The first time I saw Clouds over Sidra was at the Tribeca Film 
Festival in April 2015. I was struck by the sense of intimacy the 
film created between viewers and the film’s subjects. In one scene, 
for example, children line up for school in one of the muddy streets 
within the camp. Temporary dwellings stretch out beyond sight in all 
directions. As I looked around, I could see and feel a vastness that the 
limited field of view offered by a photograph or filmed images sim-
ply cannot convey. Eighty thousand is just another heart- numbing 
statistic— an abstraction— until you are standing in the middle of 
this enormous makeshift city in the middle of the desert. Some of 
the children, clearly amused during the filming by the large, strange- 
looking camera apparatus that has been plunked down in the mid-
dle of the street, approach it, laughing and making funny faces, or 
just scrutinizing it. It felt like they were interacting with me. Many 
of these children had walked to Jordan through the desert, fleeing 
death and destruction, just as Sidra had, and the reality of that fact, 
combined with their playful normalcy, is intensely emotional. 

When the experience was over, I noticed others around me 
wiping tears from their eyes as they removed the Samsung Gear 
headsets from their faces. The film was clearly unlocking power-
ful emotions. But these reactions hadn’t been produced by a dra-
matic score, or clever editing, or close- up shots that lingered on a 
particularly poignant face or detail. These aspects of traditional 
filmmaking, designed to intensify our emotional engagement, are 
virtually absent in this immersive film. Viewers of Clouds over 
Sidra are simply confronted with a series of ordinary moments— 
people baking bread, families laughing together, children at play 
and in school. The major difference is that the immersive video 
made us briefly feel as if we were there with them. 
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Cocreated by artist and filmmaker Chris Milk, working with the 
support of Samsung and the United Nations, Clouds over Sidra is 
not just an early experiment in VR documentary, it is also an exam-
ple of explicit VR advocacy. “We’re taking these films,” Milk said 
in 2015, “and we’re showing them at the United Nations to people 
that work there and people that are visiting there. And we’re show-
ing them to the people that can actually change the lives of the 
people inside of the films.”3 This was from a talk titled “The Ulti-
mate Empathy Machine,” and in it Milk expressed his conviction 
that the immersive properties of VR make it particularly suited to 
sharing the experiences of others, to deepening our understand-
ing of lives outside our own. VR, Milk has said, “connects humans 
to other humans in a profound way that I’ve never seen before in 
any other form of media. And it can change people’s perception of 
each other. And that’s how I think virtual reality has the potential 
to actually change the world.”4 Indeed Milk’s predictions came to 
fruition; according to the United Nations, the VR experience has 
literally doubled the number of people who donate.5

Milk’s work in VR has reflected his commitment to this belief. 
One of the premiere directors in this new medium, Milk has gone 
on to create several VR short documentaries, including The Dis-
placed for the New York Times Magazine, which describes the 
experience of three children from Syria, Ukraine, and Sudan as 
they attempt to rebuild their lives in the wake of war. The New 
York Times distributed over a million Google Cardboards to sub-
scribers to accompany this featured piece of VR journalism. With 
these short films, Milk and some other early VR content creators 
join a venerable tradition in the history of art, using their medium 
to encourage empathic understanding. A social novel like Uncle 
Tom’s Cabin, which employed narrative storytelling in text and 
illustrations to impress upon northern audiences the suffering 
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of slaves in the years before the American Civil War, is just one 
of countless examples of political art. Others include Francisco 
Goya’s Disasters of War series, which captured shocking images 
of violence and conflict in the early nineteenth century (although 
they weren’t widely shared until decades later), or Jacob Riis’s 
photographs of New York City slums published in his book How 
the Other Half Lives. For as long as humans have created art there 
has been a preoccupation with understanding and conveying the 
experience of others, particularly suffering— we see it in painting, 
sculpture, photography, film, and more recently even in certain 
videogames. 

Whether all this empathic art has actually changed human 
behavior is a subject of ongoing debate. Some have pointed to sta-
tistics showing large declines in war and violence throughout the 
world and suggested that this is in part due to improvements in 
communication, which have broadened our innately tribal out-
looks and contributed to an “expanding circle” of moral concern.6 
As a consequence, our instinct to favor our family or tribe expands 
to include previous outgroups. There is an impressive amount 
of data to broadly make this case, but also significant excep-
tions to this view that the power of our rational minds, informed 
by empathic experiences, is leading to undeniable progress for 
humanity. Some, for example, point to recent examples of societal 
fragmentation and terrible violence, as seen in Nazi Germany or 
in Rwanda in 1994. In both these cases, modern communications 
media were actually used for propaganda to demonize others. 

Empathy has been the subject of much psychological research 
and debate in recent years, but many psychologists agree that two 
different systems, psychologically distinct, appear to be at work 
when we experience empathy. One is an emotional system which 
reacts reflexively when we encounter the suffering of others. It is 
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activated when you flinch upon viewing footage of an athlete get-
ting injured, for instance, or when you turn away from a particu-
larly gruesome scene in a horror film. The second major ingredient 
of empathy is cognitive, the ability of your brain to form theories 
about what other people are feeling and what might be causing 
those feelings. For some psychologists, the basic model of empa-
thy ends there, but I don’t think that goes quite far enough. For 
instance, psychopaths, con men, torturers— people in these cat-
egories might be very good at the emotional and cognitive aspects 
of empathy, but still lack the prosocial quality we usually associ-
ate with empathic people. For this reason I favor the conception 
of empathy put forward by my Stanford colleague Jamil Zaki, who 
adds a third component to what he calls “full- fledged empathy”: a 
motivational element. Does a person, after experiencing the emo-
tional and cognitive reactions to another’s suffering, have a desire 
to alleviate the suffering of that person? Does a person expose her-
self to a trying empathic emotional experience in the first place?7

Zaki’s empathy model is also illuminating because it highlights 
how empathy is something we can choose to experience, rather 
than something that just happens unconsciously. In Zaki’s view, 
we turn empathy on and off because feeling it can be emotionally 
taxing— a drain on our mental resources. As an example, Zaki asks 
us to imagine a scenario in which we are watching television and we 
learn a leukemia telethon is about to come on, featuring children 
suffering from the disease telling their story. Few would doubt that 
this experience would create empathy in viewers. But there would 
be competing motives over whether to watch it. In some situations, 
you may be curious to learn more and continue watching. In oth-
ers, you might want to avoid feelings of guilt, or just the sadness 
that hearing the stories might cause you. 

Another example: most of us don’t spend the mental energy 

ExperienceOnDemand_txt_final.indd   80 10/6/17   12:49 PM

Property of W. W. Norton & Company



 WA L K ING IN  T HE S HOE S OF  A NO T HE R 81

required to imagine what it is like to sleep out on the street every 
time we pass by a homeless person. If we did so, it would be dif-
ficult to function, given how traumatizing that understanding 
would be for most of us. Instead, we usually ignore the homeless 
person, or push the depressing reality of his existence further 
out of mind by constructing a story about the person that makes 
it easier to dismiss their suffering, perhaps by attributing their 
plight to choices that individual might have made. It is sad that 
this person is homeless, we might tell ourselves, but he shouldn’t 
have used drugs or gotten fired from his job. We put aside the many 
reasons beyond that person’s control that might have put him on 
the street— a financially crippling medical condition or mental ill-
ness, for example. 

Choosing to experience empathy is not without costs. In intense 
situations it can cause real lasting pain and psychological dam-
age. We see this in the damaging psychological effects suffered by 
certain professionals, such as doctors, nurses, psychotherapists, 
and emergency workers— people who confront extreme human 
suffering on a regular basis. Psychologists call this “compassion 
fatigue,” the strain caused by pushing our empathy to its limits. 
It can lead to symptoms like anxiety, nightmares, dissociation, 
anger issues, and burnout.8

Still other occupations may require the suspension of empathy 
in certain aspects of the job, especially ones that are extremely 
competitive. Politicians, soldiers, and professional athletes all 
have good reasons to switch empathy on and off. And none of us are 
immune— we all live in a world with stunning inequality and many 
demands on our emotions. It is the rare person who can make it 
through the day without ever consciously putting on blinders to the 
suffering and inequality around us.

Empathy isn’t a fixed quality. Our capacity for empathy can be 
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changed by our culture and the media technologies that transmit 
the culture’s values— for good and bad. Certain types of training 
can desensitize people to other people’s feelings, even as other 
types can enhance our empathy. Research has shown that one of 
the best ways to foster empathy is the psychological process of 
“perspective- taking,” or imagining the world from another per-
son’s point of view. Perhaps the scholar most associated with this 
work is Mark Davis, a psychology professor who has done most 
of his teaching and research at Eckhard College in St. Peters-
burg, Florida. Davis created the most popular tool for measuring 
perspective- taking, a questionnaire called the “Interpersonal 
Reactivity Index,” which asks people to rate their agreement with 
statements such as “Before criticizing somebody, I try to imagine 
how I would feel if I were in their place,” or “When I watch a good 
movie, I can very easily put myself in the place of a leading char-
acter.”9 In 1996, Davis also published what is likely the canonical 
paper showing how perspective- taking actually works. The title of 
the paper tells it all: “Effect of perspective taking on the cognitive 
representation of persons: A merging of self and other.”10 His work 
over the past few decades has shown that if one imagines the world 
from another’s perspective, the gap between oneself and the other 
decreases. Thinking similarly to another person literally causes 
changes in cognitive structures, such that one’s thoughts concern-
ing the other become more “selflike.”

Consider a famous study from the year 2000 by Adam Galin-
sky, now a professor at Columbia Business School, showing that 
perspective- taking causes empathy. Experimental participants— 
college students— looked at a photograph of an elderly man and 
were asked to write an essay describing a day in his life. One group 
of the participants were given no explicit instructions; they were 
simply told to write about the man’s day. The second group were 
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given specific “perspective- taking” instructions and were specifi-
cally urged to take the first- person perspective of the individual 
in the photograph when writing their narrative essay. Compared to 
the control condition, perspective- takers showed more empathy. 
They took longer to recognize prejudice phrases associated with 
negative stereotypes in a psychological reaction- time task, and 
also expressed more positive attitudes toward the elderly when 
writing their essays. But how many people will actually be able to 
use this imagination technique in their daily lives?11

Taking into account VR’s ability to create seemingly real expe-
riences and to allow users to look at a virtual world from many 
different points of view, one would imagine that VR would be par-
ticularly suited for perspective- taking. First, it relieves users of the 
cognitive effort required to make a mental model of another per-
son’s perspective from scratch. This might help a user overcome a 
motivational hurdle that causes her to avoid taking perspectives 
of others.

This leads to a second advantage of virtual reality in enhanc-
ing empathy. Because the mental model of the perspective of the 
empathic subject can be created in great detail in VR, it can be 
designed to help avoid stereotypes and false or comforting narra-
tives. For example, if a teenager has a negative stereotype of the 
elderly, then merely asking the teenager to imagine an elderly 
perspective might simply serve to reinforce those stereotypes. 
The teen might create images of elderly who are slow, frugal, and 
who tell boring stories. But formalizing the role- playing into a set 
simulation that counteracts stereotypical representations can 
avoid these negative stereotypes by creating scenes that show the 
strengths of the elderly. People might not have the right informa-
tion to actually take a proper perspective, and VR can guide them 
through the process more accurately.
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No medium, of course, can fully capture the subjective experi-
ence of another person, but by richly evoking a real- seeming, first- 
person perspective, virtual reality does seem to promise to offer 
new, empathy- enhancing qualities. We can read news accounts 
or watch a documentary about refugees, but these media require 
a lot of imaginative work on our part. Narrative can give us a lot of 
information about life in the camp, but it is poor at conveying what 
living in a camp feels like. We don’t have a mental library of the 
appropriate sights, sounds, and story to imagine what it is like to 
be a refugee. VR can convey the feeling of the camp’s environment, 
the smallness of the living quarters, the size of the camp. It can 
bring Sidra, and the other members of the camp, alive in a way that 
documentary footage can’t.

It seems that the world has taken as a given that VR can foster 
empathy in unprecedented ways. But does it actually work? What 
does the research tell us?

THE VIRTUAL MIRROR
My lab at Stanford has been running and publishing experiments 
on VR and empathy since 2003. We have looked at ageism, rac-
ism, helping the handicapped, and other domains. And what we 
have discovered is that the answer to the question of whether VR 
is, indeed, “the ultimate empathy machine” is nuanced. It’s true 
that VR, across studies, tends to outperform control conditions. 
But it is not a magic bullet. It doesn’t work every time, and the 
“effect size,” the statistical term for how strong an outcome is, var-
ies. The first study we ever ran, published in 2006 but designed 
and conducted starting in 2003, looked at ageism, the bias that 
young people tend to have toward the elderly. We were inspired by 
the Galinsky study in which people looked at a photograph of an 
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elderly man, and imagined what it was like to see the world from 
his eyes. But we decided to take imagination out of the equation. 

First, we designed a “virtual mirror” that allowed a subject to 
see her avatar reflected on the wall of the virtual version of the 
lab room. We asked each subject to walk up to this virtual mir-
ror, spend about 90 seconds gesturing in front of the mirror, and 
closely observe her “reflection” as it moved with her. She would roll 
her head left and right, touching her ears to her shoulders. In the 
virtual mirror, her reflection would do the same. Then she would 
take a step forward physically and watch her mirror image get big-
ger. After some time, we would ask the subject to crouch outside of 
the mirror’s frame so she could no longer see herself, and then to 
pop back up and watch her reflection rise with her.

VR mirrors had been around since long before I came on the 
scene. In fact, a virtual mirror is one of the demos that sold me 
on VR in the late 1990s. I was visiting UCSB for the first time and 
experienced the scenario in Jack Loomis’s lab. Jack is one of the 
pioneers of VR, and he had long been using VR to study distance 
judgment, vision, and other aspects of perceptual psychology. 
But Jack had an intellectual curiosity that extended far beyond 
the human visual system, and his VR demo suite reflected that. 
In 1999, the mirror was fairly low- tech— a user’s reflection was a 
clunky, robotic avatar, and only rotated its head and moved back 
and forth without having any hand or leg movements. But it still 
created a powerful effect. With enough time in VR, that clunky 
body began to feel like your body. It was a glimpse into the future, 
and one of the first experiences I built when I arrived at Stanford 
was the mirror.

The principle at work was based on the “rubber hand illusion.” 
This now classic experiment was first performed in the 1990s by 
two scientists at Princeton University who had their subjects sit 
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at a table, positioned so that one of the subject’s hands was hidden 
out of sight, underneath the table. Instead of seeing his actual 
hand on top of the table the subject would instead see a lifelike 
rubber one where his actual hand should be. Neuroscientists then 
gently stroked both the hidden hand and the visible rubber hand 
simultaneously with a paintbrush. If the two hands were stroked 
synchronously and in the same direction, then the subject began 
to experience the rubber hand as his own.12

How was this determined? One example was that when asked to 
point to his hand, most of the time a subject would point to the rub-
ber hand instead of the one hidden under the table. Interestingly, 
if the strokes are not timed well, then the illusion fails. But if the 
touch is synchronous, then the hand gets incorporated into one’s 
body schema. For example, if the neuroscientist subsequently 
threatens the rubber hand by making a stabbing movement toward 
it with a needle, fMRI scans shows activity in the part of the sub-
ject’s brain that is normally activated when a person anticipates 
pain, along with the area that is normally activated when a person 
feels the urge to move his or her arm. This landmark study using 
rubber hands has informed us how to induce body transfer into 
avatars. For example, if someone sees his avatar get lightly poked 
with a stick, and also physically feels his chest getting poked syn-
chronously, the avatar is treated as the self. People “transfer” their 
consciousness into it, according to dozens of studies. This mirror 
technique is now a fairly commonplace one— neuroscientists today 
call it “body transfer.”13 

When one sees her avatar— whether it’s from the first per-
son looking down at her digital body, or by looking in the virtual 
mirror— and events occur synchronously, her mind takes owner-
ship of the virtual body. The brain has very little experience— from 
an evolutionary standpoint— at seeing a perfect mirror image that 
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is not in fact a reflection of reality. Because we can digitally create 
any mirror image we want in VR, VR offers a unique, surreal way 
to allow people to take ownership of bodies that are not their own. 
Because the brain incorporates the mirror image into the self, the 
self is malleable. The mirror is the ultimate tool to allow someone 
to become someone else, to walk a mile in his shoes. One’s mir-
ror image can look just like her, or be bigger, become male, grow a 
third arm, or even change species. 

In our study on ageism, we made the mirror image older.14 First, 
we induced body transfer in a group of college students by hav-
ing each of them perform a series of motions as he looked at his 
avatar in a virtual mirror. The avatar matched his movements, 
as you would expect a mirror image to do. However, half the col-
lege students were looking at an avatar that resembled them in 
age and gender. The other half saw an avatar of the same gender 
that was clearly in his 60s or 70s. Once we had induced ownership 
of their new body, the students then turned away from the mirror  
and met a confederate— a person networked into VR with them, 
who was part of the experiment. From the subject’s point of view, 
there was simply another avatar— this one of college age— in the 
room with him, and the two avatars could talk and move about 
the room together. We very clearly reminded subjects that the 
image they saw in the virtual mirror was exactly how they would 
appear to others in the virtual environment. In other words, from 
the subject’s point of view, the confederates would believe the 
subject was older and had no idea the avatars didn’t reflect their 
actual, young age. 

The confederate then asked the subject to step forward and 
answer some questions to spur some social interaction, saying 
things like, “Tell me a little about yourself” or “What makes you 
happy in life?” In order to highlight the social roles in the simula-
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tion, it is critical to have a personal interaction. Finally, the subject 
was asked to perform a brief memory exercise of trying to repeat 
a list of fifteen words. The purpose of the memory exercise was to 
reinforce the fact that he was wearing an elderly avatar, as one of the 
more prevalent stereotypes of the elderly is bad memory. We found 
it particularly powerful when a college student has his memory 
questioned by another young avatar while wearing an elderly body. 
The idea is to induce mild reminders of the negative stereotypes so 
that the subject gets to “walk a mile” in the shoes of another.

In the study, the subjects who wore the elderly avatar used more 
positive words to describe the elderly in general, compared to those 
who wore a younger avatar. For example, they were more likely to 
list the word wise than wrinkled when pressed to list the first thing 
that came to their minds. We looked at three common measures of 
bias, but only found significant expressions of ageism in one of the 
three measures, the Word Association Task. This is a previously 
developed psychological technique during which subjects were 
asked the open- ended question, “When you think of somebody 
old, what are the first five words that come to mind?” Then, two 
coders who were not a part of the study rated the response as hav-
ing a positive or negative connotation. The difference was about 
20%. This was a modest but noticeable improvement. While our 
results did not show a consistent effect across all three dependent 
measures, it was still encouraging to find that such a short virtual 
interaction— less than 20 minutes— can change a person’s nega-
tive stereotypes at all.15 

A few years later, in 2009, working with a doctoral student 
named Victoria Groom, we used the virtual mirror to examine 
race.16 Victoria thought that racial empathy would be induced 
when white participants wore black avatars. She reasoned that if 
a white person took the perspective of a black person, her negative 
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racial stereotypes would break down. Groom ran about one hun-
dred participants, half of whom approached a virtual mirror in a 
black avatar and half in a white avatar. This time, the confederate 
performed a job interview, where the subject had to answer ques-
tions about aptitude and previous work experience.

As in the ageism study, we looked at three separate, previously 
validated measures of bias. And again, just as in the ageism study, 
only one of them— in this case the Implicit Association Task, which 
gauges reaction time to positive and negative concepts— showed a 
significant difference. However, we noticed that inhabiting a black 
avatar had the opposite effect from what we observed in the ageism 
study— it actually caused people to score higher on standard mea-
sures of implicit racial bias than those who wore a white avatar. 
In other words, wearing a black avatar primed more racial stereo-
types instead of creating empathy. Stunningly, this pattern was 
true not only for white participants but for black participants as 
well.17 Regarding virtual racism, it seems that the story is compli-
cated, and that wearing a black avatar actually reinforced stereo-
types and made them more salient. 

In the fall of 2016, I had a conversation with renowned Harvard 
psychologist Mahzarin Banaji, who helped invent the Implicit 
Association Task and is likely the world’s expert on implicit racial 
bias. She had read this study and wanted to discuss possible future 
interactions. Her feedback on the study was clear— she would have 
predicted the same outcome, given our procedure. 

Social psychological research has demonstrated that indica-
tors of a stereotype’s social group such as physical features indi-
cating gender or race can activate concepts relating to those social 
groups. Often these concepts are widely held stereotypes— in 
many cases negative— that can directly affect cognition, attitudes, 
and behavior. For example, the well- documented stereotype held 
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by some Americans that blacks are prone to violence has been 
demonstrated in a number of studies. This implicit bias hap-
pens automatically, without intention or awareness. One expla-
nation for our findings is that we didn’t succeed in encouraging 
perspective- taking. Given the limitations of the early technology, 
we were using a very simple hardware system that did not track 
arm movement and only allowed rudimentary body transfer. It is 
hard to be certain if body transfer had actually occurred. Perhaps 
we didn’t induce transfer but instead simply primed the negative 
stereotypes that subjects already had about race, which is why we 
produced the counterproductive results. 

But it’s not all bad news.
Mel Slater and his colleagues in Barcelona ran a similar study 

a few years later. Slater has some of the best VR technology in the 
world, and is literally the world’s expert at inducing body trans-
fer into avatars. In his system, he tracked the body movements 
much more accurately and fully than we did in our early study, 
and consequently demonstrated with a high probability that body 
transfer was induced. In his study, being embodied in a black 
avatar reduced bias among white participants as measured by 
the Implicit Association Task, compared to control conditions. 
Slater and colleagues concluded that “embodiment may change 
negative interpersonal attitudes and thus represent a powerful 
tool for exploring such fundamental psychological and societal 
phenomena.”18

Perhaps the strongest case of this powerful effect can be seen in 
the work of Sun Joo Ahn, a former graduate student of mine who 
now is a professor at the University of Georgia. In a paper pub-
lished in 2013, Sun Joo conducted three experiments to explore 
whether becoming colorblind in VR would improve empathy 
toward those who are colorblind.19 Subjects first received basic 
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information about red- green colorblindness. They then entered 
VR to do a sorting task designed to be particularly difficult if one 
could not differentiate perceptually between red and green. Half 
of the participants wore a headset with a colorblind filter applied 
over the objects on the screen, which allowed them to accurately 
experience being red- green colorblind. The other half also wore 
the HMD and did the sorting task but only imagined that they were 
colorblind. 

In one of the experiments, after leaving VR, subjects who 
became colorblind spent almost twice as much time helping per-
sons with colorblindness compared to participants who had only 
imagined being colorblind. The helping task involved partici-
pants working with a student group that was supposedly trying 
to build colorblind- friendly Web sites. The task required them to 
view screenshots of Web sites and to write about why the Web site 
might be inaccessible to colorblind individuals and how it might 
be improved. It was made clear to the participants that this activ-
ity was not a part of the experiment and that it would be volunteer 
work. We measured the time spent volunteering and showed that 
VR increased helping.20

Informal reactions from participants were telling. “I felt like 
a colorblind person. I felt like I was in a whole different world. It 
made me realize how tough it is for them to do certain things in 
life, such as drive.” This points to a unique strength VR has in 
sharing with users some of the challenges people with physical 
disabilities face. It is a powerful experience to inhabit the avatar 
body of a minority and experience a scenario in which you are dis-
criminated against, but a VR scenario can’t hope to capture all the 
subtle aspects of discrimination a person experiences in her life. 
But it is easier to illustrate the difficulties a person with perceptual 
or physical disabilities might have, although again, it’s important 
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not to overstate findings that have not yet been extensively repli-
cated. Research has shown that we still must take care with how 
these experiences of disability are implemented. Experiments by 
Arielle Michal Silverman into empathy for the blind, for instance, 
have shown that the initial disorientation caused by making a see-
ing subject blind might actually promote discrimination instead 
of empathy, because the newly blind subject experiences only the 
trauma of sudden blindness, rather than the realities of being 
blind for a long time, and all of the acquired skills that go along 
with it. Instead of perceiving the blind as empowered, able people, 
a person in this study might only focus on the difficulties of coping 
with the sudden loss of sight.21

We also sent the colorblind participants a questionnaire 
designed to gauge their opinions toward colorblind people 24 hours 
after the study. We demonstrated that, for people who in general 
have a hard time feeling concern for others— that is, people who 
scored low on the Interpersonal Reactivity Index described above— 
becoming colorblind caused more favorable attitudes toward col-
orblind people than imagining it. This is preliminary evidence 
that VR is a great tool for those who tend to have a hard time being 
empathetic. For people who were “naturals,” that is, those who 
in general tend to engage in empathy, there was no difference in 
attitudes 24 hours later. But for those who struggle with empathy, 
the virtual tool allowed them to improve their perspective- taking 
abilities.22

EMPATHY AT SCALE
In 2014 a program officer from the Robert Woods Johnson Foun-
dation was on a lab tour and experienced some of our empathy 
demonstrations. I explained to her the general methodology of 
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the research— inducing body transfer followed by an experience. 
She was intrigued, but skeptical. We began a conversation about 
the robustness of the effects. As should be clear from reading this 
chapter, most of the time VR empathy seems to work inside the lab. 
But how strong are the effects? How long do they last before the 
treatment wears off? 

The conversation evolved into a three- year project called 
“Empathy at Scale,” where we sought to test the results of our stud-
ies and attempted to understand how well this tool works out in the 
real world. In the first series of experiments, published in 2016, 
we sought to discover the boundary conditions of VR empathy. 
Finding boundary conditions is a popular strategy in validating 
experimental findings; basically psychologists change the condi-
tions as they reproduce experiments to discover when their effect 
stops replicating, looking for the “ceiling.” Very few findings gen-
eralize to every single situation in life, and understanding when a 
tool no longer works is important information. In particular, we 
wanted to look at threat. Perspective- taking and empathy are most 
important, arguably, in situations where there is tension. I get a 
few calls per month from folks suggesting to use VR to bridge the 
gap between warring nations. In these situations, there is a preex-
isting and deep tension; psychologists call this “threat.” 

We returned to ageism and once again used the virtual mirror 
to embody our subjects as elderly. In the first study, subjects either 
imagined being older, similar to the Galinksy study described 
earlier, or became older in the mirror. In addition, we also varied 
threat, high or low. In the high threat condition, before entering 
VR, subjects read a passage called “Elderly Pose Immediate Threat 
to Young Americans.” In the low threat condition, they read an 
article titled “America Prepared for Changing Demographics.” 
Both were about the implications of the demographic trends of 
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people living longer, but one framed them as a threat, while the 
other framed them as a situation America was prepared to deal 
with. We then made the manipulations more impactful by asking 
subjects to write an essay to reflect upon the demographic trends 
and how they would affect their own lives. To sum up, there were 
four conditions. Half the subjects imagined being older, while half 
became older. Within each of those conditions, half were threat-
ened by the elderly while half were not. 

In this study VR succeeded in buffering threat. For those who 
imagined being elderly, being threatened caused them to have less 
empathy for the elderly. This is what we would predict; it is difficult 
to demonstrate empathy for those who might harm us. But for those 
who became elderly via body transfer in VR, the opposite occurred. 
They actually had more empathy when they were threatened com-
pared to those who were not threatened. One possible explanation 
for these results is that it may have been easier for participants 
to take the perspective of an elderly person when they were in VR 
compared to when they were relying entirely on their imagination. 
Similar to the colorblind study, VR may be particularly beneficial 
when the intergroup context makes it difficult for people to engage 
in perspective- taking.

But now, enter the boundary effect. We ran a second study where 
we made the threat personal. Instead of having the subjects read a 
passage about the elderly, we created two elderly avatars and had 
the subjects interact with them in VR. We used a classic ostracism 
task developed by psychologist Kip Williams called Cyberball. In 
this exercise, three people are to play catch with a ball, and as the 
play progresses, one of them is left out— nobody throws him the 
ball.23 It may sound trivial, but there have been dozens of experi-
ments using this task and the feeling of being ignored is signifi-
cant. Ostracism hurts— some studies have shown in an fMRI that 
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Cyberball ostracism causes the areas associated with pain to light 
up. Others simply show it makes people feel saddened.

In our study, we again had the same four conditions— 
imagination versus VR, and high and low threat. Regardless of 
condition, after the perspective- taking exercise, subjects then put 
on the headset and played a ball toss game with two partners, both 
of whom were clearly elderly. In the high threat condition, subjects 
received a total of 3 tosses out of 30 tosses. In the nonthreat con-
dition, they received a total of 10 tosses, which is what one would 
expect in a game with equal sharing.24

Results demonstrated that the threat manipulation was about 
twice as strong in this study as in the first study, when subjects 
simply read about the elderly. Those who only received three 
throws felt angry and offended according to self- report measures. 
Also, in almost all of the measures of empathy, subjects who were 
threatened were later less empathetic to the elderly in general com-
pared to those who were included in the ball- tossing game. But the 
critical data concern the effect of VR. In contrast to the promising 
results in Study 1, in the second study that had more intense, expe-
riential, and intentional threat, there was no difference between 
VR and imagination. In other words, increasing immersion was 
not enough to overcome empathic avoidance. Rather, when under 
threat, participants consistently showed negative attitudes toward 
the elderly. Comparing the two studies, this preliminary evidence 
suggests that perspective- taking via VR can be effective at foster-
ing positive behaviors toward the outgroup when the intergroup 
threat is indirect, but not as effective when the threat becomes 
more concrete and experiential.

All of the studies I’ve described in this section, like the vast 
majority of all psychological studies, have a major limitation. The 
elephant in the room is that we psychologists present findings 
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taken from a limited and narrow sample group and make conclu-
sions as if they apply to all people. However, the statistics we per-
form dictate that we can only draw inferences specifically about 
the sample used in our observations. As a result, a majority of 
studies in the field of psychology only truly inform us about upper- 
class, college- educated people below the age of 22 who are taking 
an “Introduction to Psychology” course. 

In truth, research findings that appear to be robust can crumble 
when taken to the general population, as the foundational work 
of Stanford psychologist Hazel Markus— who has made a spec-
tacular career out of showing cultural differences in psychologi-
cal processing— has demonstrated. For example, during graduate 
school, I worked with both psychologists and anthropologists to 
take a “bedrock” psychological finding out into the real world. We 
used a reasoning task that is taught in cognitive psychology text-
books across the world, specifically, how people rely on similarity- 
based notions of typicality and central tendency in order to perform 
natural categorization. Consider the following two arguments:

Robins have sesamoid bones, therefore all birds do. 
Penguins have sesamoid bones, therefore all birds do.

Which argument is stronger? Undergraduates will tell you the 
first one, and most readers will likely agree. Robins are the more 
typical bird, so a trait from them is more likely to generalize to 
all birds. But in our research, the preference for typical argu-
ments failed to replicate when looking at those with high domain 
knowledge— for example, birders from the Chicago area and tribal 
members of the Itza Maya in Mexico, who interact with birds more 
often than college undergraduates.

There is reason to suspect that empathy in particular will vary 
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according to demographic. Jamil Zaki recently developed a frame-
work to understand motivation for empathy. He focuses in par-
ticular on individual differences. At least three motives— trying 
to avoid emotional suffering, incurring material costs such as hav-
ing to donate money to help, and worrying about competition by 
performing weakly at work or in social situations— drive people 
to avoid empathy. Similarly, at least three motives— doing a good 
deed, which results in positive affect; strengthening affiliation 
with in- group members such as friends and family; and wanting 
others to see one as a good person, called “social desirability”— 
drive them to approach empathy. To truly understand how a VR 
empathy treatment works, it is important to have a large enough 
sample size to seek out populations that would likely vary in 
these traits.25

Consequently we have developed the “Empathy at Scale” proj-
ect, with the goal of running 1,000 subjects through our study to 
see how well VR works at promoting empathy, compared to typi-
cal media techniques like using narrative and statistics. The 1,000 
subjects are unique not just for the magnitude of the sample, but 
also in the diversity of the sample. We have installed VR systems 
on the road— our Mobile VR Unit— in museums, near libraries, 
and at festivals and fairs to try to get people who are not just the 
typical college students. 

As of September 2017, across two studies, we have data from over 
2,000 subjects. It’s been an adventure, and we actually published 
an entire paper summarizing the lessons we have learned from VR 
field studies, ranging from how to accommodate those who can’t 
stand up for long periods of time, to which direction the line to the 
tent should form, to how to alert people in a public place that we are 
running a study. One of the more interesting differences between 
college students and nonstudents is the amount of time it takes to 

ExperienceOnDemand_txt_final.indd   97 10/6/17   12:49 PM

Property of W. W. Norton & Company



98  E X PE R IE NC E ON DE M A ND 

complete a questionnaire. Students race through them, while non-
students spend more time reading and answering. After pilot test-
ing the study in the lab with college students, we thought it would 
only take 25 minutes. But in the field with “real people,” it takes 
about 45 minutes. 

Our simulation is called “Becoming Homeless,” and premiered 
as a VR film at the Tribeca Film Festival in April 2017. Users 
experience the transition from having a job and a home to losing 
them and becoming homeless. In the experience, you endure the 
cascading series of events that often lead people to become home-
less. First you lose your job and are forced to sell your belongings. 
Unable to pay rent, you are evicted from your apartment and are 
forced to sleep in your car while you continue to look for work. 
Then, one night, sleeping in your car, you are roused by police and 
fined for violating a local ordinance. The car is sold, and you next 
find yourself harassed by a stranger while trying to get sleep on a 
bus. We designed the experience not only to be moving and com-
pelling, but also interactive. For instance, you are forced to choose 
between which items you want to sell in your apartment— the sofa, 
the television, your phone? We ask the user to navigate the confin-
ing space of the small car he is living in to brush his teeth. On the 
bus, you must watch your bag and fend off strangers who approach 
you as you try to sleep.

With 900 subjects run, we have begun to look at the results. In 
general, VR is working better than the control conditions, which 
involve reading a narrative about becoming homeless or reading 
statistics about the homeless. When compared to these controls, 
people who have had the VR experience have shown more empa-
thy on questionnaires, and are more likely to sign a petition to 
support affordable housing. But as in the other studies, the effect 
is not uniform across dependent variables. The effects are consis-
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tent across about half of our measures but are by no means defini-
tive. It seems that VR is the best medium of the four we chose, but 
the effect size is modest. Of course, we are continuing to analyze 
the data. 

VR AND EMPATHY APPLICATIONS

In 2003, I arrived at Stanford as an assistant professor. One of 
the biggest priorities was to get my new lab funded, and being in 
Silicon Valley, I turned to industry in addition to the traditional 
routes of the National Science Foundation and other government 
sources. The first grant I got from Stanford was a small gift fund 
from Cisco to study social interaction in VR.

The executive from Cisco was a big thinker, a woman named 
Marcia Sitosky. Her tour of the lab caused a light bulb to go off 
after she saw herself in the virtual mirror and viewed our empa-
thy research. She urged me to think about using VR for training in 
diversity. So much effort is spent on diversity training in corpora-
tions and other organizations, but for all the resources, the meth-
ods fall short. Could a VR experience be the answer?

In 2003, I was head down, tunnel- vision focused on publishing 
academic work, which meant I had to forgo many great opportuni-
ties to build applications. Between 2003 and 2010 (when I received 
tenure), I published dozens of experiments that used the virtual 
mirror. Most of them were centered around the Proteus Effect, 
namely, that when one wears an avatar, he implicitly becomes like 
that avatar. People in taller avatars negotiate more aggressively, 
people in attractive avatars speak more socially, and people in 
older avatars care more about the distant future. This theoretical 
work sought to understand the psychological mechanisms of how 
avatars changed the people that wore them.
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But in the back of my mind, Marcia’s suggestion resonated. 
While in the lab, she reflected on how corporate diversity train-
ing was far from perfect. While the general idea was promising— 
having people learn about workplace harassment with the goal of 
preventing it— as implemented it was not very effective. 

Indeed, the research backs up Marcia’s intuition. A 2013 paper 
published by Harvard sociologist Frank Dobbins examined the 
existing data on diversity training. Dobbins and his coauthor 
concluded that “initiatives designed to quash managerial bias, 
through diversity training, diversity performance evaluations, and 
bureaucratic rules, have been broadly ineffective.”26 My own expe-
rience resonates with this assessment. At Stanford, every eighteen 
months I am asked to participate in one of two training methods. I 
either watch a presentation by an acting troupe in a large group, or I 
do an online assessment— driving- school style— where I read about 
case studies and then get tested on the legality of various behaviors. 
Each is better than nothing, but in my opinion, neither is changing 
the way I think, other than perhaps giving me some good advice on 
how to pragmatically deal with harassment in the office.

In 2003, the last thing I wanted to do was build corporate train-
ing software. I needed to work 80- hour weeks to publish papers, 
and distractions like this were not allowed. But my life post- tenure 
was really about scaling our lab’s work. Stanford is a university 
that encourages us to face outward and deliver our research out 
into the world.

Adam Silver, the National Basketball Association commis-
sioner, visited the lab in 2015. He came, with the rest of the exec-
utives from the NBA, during a technology tour of Silicon Valley. 
His initial motivation was to investigate using VR to allow fans 
to watch games from their living room, as if they were courtside, 
or even better, as one of the players. I politely let him know why I 
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didn’t think this was a great idea— I think two hours in an HMD 
is a bad idea. And we’ll further discuss the trials and tribulations 
of how to show narrative and information via VR later. But what 
really grabbed the group— especially Eric Hutcherson, the head of 
human resources for the NBA— was diversity training. We spent a 
solid hour in a conference room discussing possibilities, and the 
group was extremely excited to move forward.

A few months later, Roger Goodell, the National Football League 
commissioner, came to the lab expressly to talk about diversity 
training. The NFL, like the NBA, brought most of its executive 
committee. The massive corporation known as the NFL was sur-
veying Silicon Valley technology to find ways to improve the fan 
experience with their product and improve the league. One of the 
best reactions from that visit came from their chief information 
officer, Michelle McKenna- Doyle, who got to experience becom-
ing an NFL quarterback by doing a dozen plays in our QB training 
simulator. When she came out, she had an interesting reaction. 
She argued that she had long felt that, conceptually, she knew as 
much if not more about the game than any of her male colleagues, 
but they could dismiss her insights because “she has never been on 
the field before.” With VR, she felt that she’d had that experience, 
and she left the lab truly feeling she had a new understanding of 
the game. 

Former NFL quarterback Trent Edwards, who is also a cofounder 
of STRIVR, has actually made an interesting point related to 
McKenna- Doyle’s. He notes that allowing fans to see the QB’s per-
spective might actually improve their understanding of what is 
happening on the field, and perhaps give them a better appreciation 
of how difficult the job is. Athletes are people too, and even though 
they draw huge salaries, the volume of hate mail and threats they 
receive could be reduced by perspective- taking.
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Over the past few years we have built and tested a diversity train-
ing system to implement in the NFL. The biggest supporter within 
the organization has been Troy Vincent, a former NFL cornerback 
and current executive vice president of Football Operations. When 
we visited Troy in 2016 at the NFL headquarters to plan this proj-
ect, one of the things I was most impressed with was his vision for 
how to tackle the problem. Instead of starting with the players, 
Troy suggested we start at the top of the organization, with league 
executives, owners, and head coaches. The way to change a corpo-
rate culture— and the NFL is a huge organization— is at the top, 
so we decided to begin there. We have built and tested with NFL 
personnel an interview simulation that is designed to train skills 
to avoid racial and sexual bias. Trainees get to relive the simula-
tion multiple times to practice how to manage the inherent bias we 
all have. The idea is to leverage “repetitions” to give executives the 
tools to manage if not overcome their biases. The system debuted 
in February 2017, where scouts practiced interviewing draft pros-
pects just before the NFL combine, and soon will have a larger role 
in the NFL. In an interview with USA Today, Vincent described 
his vision: “We’ll start using this as another teaching tool later 
this year. We want to be known as the best place to work.”

THE (FURTHER) WIDENING CIRCLE

The capacity of human empathy extends beyond other humans, of 
course. Many individuals prize animals as much as— if not more 
than— other people, and will lavish their pets with expensive food 
and health care. As we’ve seen the circle of empathy expand over 
the centuries, we’ve seen a growing number of species that were 
once casually abused or mistreated become deserving of moral 
concern, although for those who argue for animal rights there is 
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still a very long way to go. Perhaps the most significant amount of 
animal abuse occurs in our system of factory farming, an indus-
try driven by our strong demand for cheap meat. It was concern 
over this system that led to one of the most intriguing experi-
ments in VR empathy we performed in our lab, led by one of my 
students in 2013.

Joshua Bostick was one of those rare undergraduates who 
insisted on calling me “Professor Bailenson” instead of Jeremy. A 
Master’s student, he had worked in the lab on and off for a few years 
as an undergraduate, and after learning the ropes, began to help 
out on research projects and in ushering public tours of the lab. 
During this time, Joshua transformed from a research assistant 
into a scholar. As I got to know him I noticed he was inspired, per-
haps even fixated, on a single idea: putting humans into the avatar 
of cattle in order to reduce meat consumption and the environ-
mental consequences caused by our high dietary demand for beef. 

When he first made his pitch, I was taken aback by the boldness 
of the idea, and politely suggested he go back to the drawing board. 
Though I make an effort to cut down on my meat consumption, I 
still enjoy a burger from time to time, and I didn’t want to look like 
a hypocrite. “So do I,” he replied, and he told me he loved steak. 
Eventually he convinced me that a study that embodied humans 
in cow avatars would not be about trying to convert people to veg-
ans, but instead would seek to reduce the amount of meat people 
eat— resulting in less energy use, deforestation, and carbon diox-
ide production associated with raising cattle. He reminded me of 
the fascinating work of Temple Grandin, who introduced humane 
reforms into cattle slaughterhouses that reduced the stress and 
panic of animals before they were killed, changes that she credited 
to her ability, perhaps enhanced by her autistic mind, to imagine 
the experience from the animals’ perspective. Joshua’s passion 
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and persistence paid off, and after a few meetings, he convinced 
me to green- light the experiment.

For the next few months we pushed the envelope on the lab’s 
technology— one of the challenges of doing VR research is that we 
have to do a lot of programming and engineering just to set up the 
studies. We created a system that could track, in real time, the arm, 
leg, back, and head movements of people as they crawled in our lab 
on all fours. Participants would wear a head- mounted display that 
allowed them to see themselves in the third person (or third cow?) 
as they walked about. In the meantime, every millimeter that their 
arms and legs moved was tracked and transformed into their cow’s 
gait. In order to pull off this feat we designed a special vest a person 
wore that had LED tracking lights attached to it, and also bought 
knee pads to prevent subjects from chafing on the lab carpet. 

To “become” the cow, people saw the cow they were controlling 
through the head- mounted display and heard farm sounds from 
the speaker array that surrounded them. We also made it so they 
felt virtual touch. When the subject saw his cow avatar getting 
poked by a cattle prod, he felt that poke in his actual side accom-
panied by a shocking sound from the direction of the prod. The 
illusion was completed by a vibration from the ground, created by 
“buttkickers”— low frequency speakers hidden in the floors— that 
rounded out the simulation of getting shocked. The cattle prod 
was not just for effect— as we saw with the rubber hand illusion, 
the sensation of touch enhances body transfer. If a person feels his 
chest being poked, and sees a stick poking his avatar, this facili-
tates the mental transfer from self to avatar.

The experience we ended up with was persuasive and stunning. 
We put 50 college students into the cow simulator. They experi-
enced a day in the life of a cow, drank from a virtual trough, ate 
virtual hay, and finally were prodded to a truck headed for the vir-
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tual slaughterhouse. Compared to others in a control condition, 
who just watched the cows walk around and get shocked, those who 
became a cow gained more empathy for the plight of cattle using the 
most common questionnaire to measure self- reported empathy. 
But more telling than the formal analyses were the spontaneous 
quotes provided by the subjects. Here are a few of them: “Horrify-
ing to be a cow and be poked by the prong,” one participant wrote, 
“I was constantly on edge with what I would be forced to do next 
and what would happen when I ran out of things to do.” Another 
remarked that it “made the horrible and sad lives of livestock ani-
mals seem more real and less theoretical than when I read about 
it.” The body transfer technique clearly accomplished its goal, as 
pointed out by one student, who said, “I really did feel like I was 
the cow and I really didn’t like being prodded.” Even with the older 
technology— the study was run long before the much- improved 
consumer- grade headsets had arrived— the subjects experienced 
high presence: “It was surprisingly realistic. I felt as if I was in the 
place of the cow.” It was clearly an intense experience.27

Our goal with this research was to discover ways for people to be 
better connected with where our meat comes from. Farming and 
slaughtering animals now happens far away from us, the meat we 
eat tidily packaged in ways designed not to remind us that what 
we are consuming was once a living, breathing animal. With our 
empathic imaginations stunted by this distance, it is no surprise 
that we overconsume and waste so much of the meat we produce. 
Joshua’s experiment helped subjects imagine the animal’s suffer-
ing and sacrifice. 

While we were, in fact, advocating that people should consider 
eating meat a bit less often, we weren’t trying to turn the United 
States into a Vegan Army, as some members of the conservative 
press suggested. Love the idea or hate it, becoming a virtual cow 
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struck a chord with the public. Journalists— for example, the BBC, 
the Associated Press, Fox News, Yahoo, The Daily Mail, and news-
papers from around the world— continue to call the lab to cover the 
study, and for every cattle rancher who has protested the idea, five 
others have applauded it, including restaurant owners, govern-
ment officials, educators, and parents. 

We can see how VR can foster empathy by enhancing our expe-
riences of traditional perspective- taking techniques, but Joshua 
Bostick’s cow study also shows us how VR’s ability to introduce 
surreal experiences, such as allowing us to inhabit the embodied 
perspective of another species, can influence attitudes. As the use 
of VR grows, and we understand better how to leverage its unique 
affordances, we can expect to see more unusual and novel applica-
tions that open our minds and hearts— not only to other people but 
to ourselves. This was shown in an unusual study done by Caroline 
Falconer at University College of London and Mel Slater at Barce-
lona’s Institution for Research and Advanced Studies.

People who suffer from depression are often intensely self- 
critical, unable to give themselves the patience and understanding 
that they might grant to other people. Falconer and Slater set up a 
scenario to see if VR could increase “self- compassion,” and their 
research has shown some promising results.28 

The scenario they studied worked like this. A depressive patient 
was placed in VR, where they interacted compassionately with a 
virtual child. The words the patient spoke to the virtual child were 
recorded. Some of the patients then reentered the scenario, but this 
time as the child, hearing their own comforting words spoken back 
to them as if from another person. Others heard their words from 
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a nonembodied third- person perspective. While self- criticism 
decreased in both conditions based on scales designed to measure 
self- compassion, self- criticism, and fear of compassion, the study 
showed a “significantly greater increase in self- compassion” in the 
embodied condition.29

Typically, to foster self- compassion, therapists might encour-
age individuals to perform imaginative exercises, for instance, 
to think of how they might treat a friend who is going through a 
challenging experience, to write letters from the perspective of 
a friend to themselves, or to role- play as a criticizer and a person 
being criticized. In Falconer and Slater’s elegant experiment, these 
more abstract exercises are turned into an immediate encounter 
that appears to amplify the traditional therapeutic technique. We 
will see this principle in effect in later chapters, which discuss the 
use of VR in a therapeutic setting. For now, I want to stick with 
the theme of perspective, and how changing one’s point of view 
can have profound effects on her mental relationship to the world 
around her.
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