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Introduction

People have long been intrigued by the notion of a virtual space that could offer an
escape from reality to new sensory experiences. As early as 1965, Sutherland envi-
sioned that the “ultimate display’ would enable users to actively interact with the virtual
space as if it were real, giving them “a chance to gain familiarity with concepts not
realizable in the physical world” (Sutherland, 1965, p. 506). William Gibson appears to
have shared this vision when coining the term ‘cyberspace’ in his 1984 novel Neuro-
mancer, defining it as “a consensual hallucination experienced daily by billions of legit-
imate operators, in every nation, by children being taught mathematical concepts - - - ”
(p. 51). While the image may have seemed farfetched at the time, the mounting popu-
larity of home video game consoles, massively multiplayer online role playing games
(MMORPGs), and massive open online courses (MOOCs) all demonstrate that virtual
reality (VR) is an increasingly integral component of our everyday lives.

Despite some romanticized versions of VR, much of the previous literature focused
on its dangers. Early studies voiced concerns about how individuals would no longer
be able to receive true emotional and social support online (e.g., Kraut et al., 1998)
and more recent research focused on Internet addiction (e.g., Lam et al., 2009) as well
as the antisocial effects of playing violent games (e.g., Bartholow, Bushman, & Sestir,
2006). Overall, the results suggest that spending extensive amounts of time in VR can
result in apathetic or even violent attitudes and behavior toward others. Indeed, early
conversations between Jaron Lanier, one of the pioneers of the technology, and William
Gibson, who consulted Lanier while writing his manifesto, focused on this tension.
Lanier envisioned prosocial uses for the technology he championed, but Gibson felt
compelled to write about the less wholesome applications, saying, “Jaron, I tried. But
it’s coming out dark” (Lanier, 2013, p. 329).

In terms of academic research, there is a group of scholars who focus on a more posi-
tive outlook; the unique affordances of virtual environments actually promote prosocial
behavior when leveraged. Recent developments show that even brief virtual interven-
tions can increase environmental awareness, reduce racial bias, and enhance general
altruistic behavior. These interventions have been found to be especially powerful when
the user feels fully immersed in the virtual world. With these findings in mind, the
present chapter will outline the characteristics and strengths of virtual environments.
It will then describe the malleable nature of prosocial behavior and explain how the
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technological affordances of virtual environments can be properly employed to encour-
age prosocial behaviors.

Using Virtual Environments for Social Science Research

Virtual experiences provide users with the chance to experience realistic environments
without the need to be physically present and can be applied to a multitude of domains
such as education, business, and entertainment. Because immersive virtual environ-
ments (IVEs) — virtual environments that perceptually surround the user (Lanier, 2001;
Loomis, Blascovich, & Beall, 1999) — provide the opportunity to create realistic situ-
ations in a controlled manner, they can be employed as a useful methodology to study
human psychology and behavior. IVEs allow researchers to address three main issues in
social science research: (1) the experimental control-mundane realism tradeoff, which
addresses the challenge of conducting a controlled experiment that presents realistic
situations to participants, (2) difficulties in replicating studies, and (3) the use of non-
representative samples (Blascovich et al., 2002). By using IVEs, participants are able
to directly experience realistic and multisensory scenarios in a controlled environment,
which enhances the validity and the reliability of the study. For example, users can be
immersed in a virtual forest, where the movement of animals and other environmen-
tal minutiae can be controlled. With IVEs, researchers are presented with a novel per-
spective and capacity to study social interactions, which allow new insight into human
behavior. Further, because technological advances allow for changes in the nature of
interactions in VR (i.e., transformed social interaction; Bailenson et al., 2004), IVEs
can be used to explore research questions that cannot be pursued under the constraints
of physical reality.

What is Transformed Social Interaction?

People appear to have an inherent desire to alter their appearances. Individuals consult
self-help books for exercise regimens, go on diets, and in the extreme case, undergo
plastic surgery for self-enhancement. However, the extent to which one can change is
highly limited in the physical world. Relatively extreme changes, such as plastic surgery,
are not only dangerous, but also difficult to reverse. VR offers us a venue to go beyond
these physical limitations. Within VR, people are able to bend the law of physics and
change their appearance, abilities, and surroundings.

In contrast to early assertions that computer-mediated communication (CMC) was
inherently inferior to face-to-face communication, Walther (1996) argued that CMC
could be even more intimate and salient than face-to-face communication (hyperper-
sonal model of communication). Perhaps because the model was conceptualized when
text-based CMC was the norm, Walther focused on the user’s increased ability to moni-
tor his or her verbal messages to support this argument. However, by taking technolog-
ical advances into account, studies show that the hyperpersonal model can be extended
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to nonverbal elements (Bailenson et al., 2005). The technology of immersive virtual
environments allows “changing the nature of social interaction” (Bailenson et al., 2004,
p. 429) through the enhancement or degradation of interpersonal communication. Users
can decouple their actual behavior and form from their virtual representations, result-
ing in behavioral and social implications for both the virtual and physical world. This
research paradigm is known as transformed social interaction (TSI). Bailenson and
his colleagues (2004) outline three main dimensions of TSI: (1) self-representation,
(2) sensory capabilities, and (3) situational context. More specifically, by using com-
puter algorithms, it is possible to (1) transform the visual representation of the interac-
tants by changing their appearance or nonverbal behavior (e.g, increasing mutual eye
gaze with the interactant), (2) heighten sensory capabilities by displaying signals that
are available in face-to-face (FTF) contexts (e.g., displaying the names of one’s inter-
actants in virtual bubbles above their heads) or reduce sensory capabilities by hiding
signals that are available in FTF contexts (e.g., choosing not to render distracting hand
motions), and (3) alter the temporal or spatial context by adjusting the speed of the
interaction or the proximity/position of the components of the virtual environment. The
remainder of this section will examine these three categories in further detail.

Altering Avatar Appearance and Behavior

Studies have documented that digitally altering others’ nonverbal behavior, such as eye
gaze and mimicry, has a significant influence on one’s perception of and attitude toward
them (e.g., Bailenson & Yee, 2005; Garau et al., 2003). For example, Bailenson and
Yee (2005) found that people liked a computerized agent better when it mimicked their
behavior compared to when it mimicked the prior participant, even though the partici-
pants were fully aware that the agent was not controlled by a real person.

In addition to transforming nonverbal behavior, new techniques also allow users to
alter their digital self-representations, which can subsequently change the manner in
which they perceive themselves (Yee & Bailenson, 2007). Dubbed the ‘Proteus effect,’
this well-researched phenomenon shows that “an individual’s behavior conforms to their
digital self-representation independent of how others perceive them” (Yee & Bailen-
son, 2007, p. 271). Specifically, Yee and Bailenson (2007) found that participants who
embodied attractive avatars exhibited more confidence and openness within social inter-
actions compared to those who embodied unattractive avatars, despite the fact that the
avatars were randomly assigned. Similarly, participants who embodied short avatars
were less confident and more likely to behave submissively in a negotiation for money
compared to their tall-avatar counterparts. The perceptual effects of embodying vari-
ous virtual representations can last well after the immersive experience. When adults
embodied a child in virtual reality, they were more likely to identify themselves with
child-like characteristics afterwards. In comparison, those who embodied an adult body
scaled to the size of a child still identified with adult traits (Banakou, Groten, & Slater,
2013).

The possibility of identifying an alien body as one’s own, also known as ‘body
transfer,” has been documented outside of VR using the ‘rubber hand’ illusion, where

https://doi.org/10.1017/9781316676202.022 Published online by Cambridge University Press


https://doi.org/10.1017/9781316676202.022

Virtual Reality and Prosocial Behavior 307

participants feel gentle strokes on their own hand when a detached rubber hand is being
synchronously touched (Botvinick & Cohen, 1998). More germane to the current con-
text, Slater et al. (2010) found that male participants identified with a female virtual
body when they embodied the avatar of a young girl, which led them to react physiolog-
ically to perceived threats toward the girl in the virtual environment (Slater et al., 2010).
Specifically, male participants who had been given a first (versus third) person perspec-
tive of the female avatar exhibited greater heart rate deceleration when they later saw
the same avatar being slapped by another female avatar, indicating identification with
the avatar, in spite of physical dissimilarities (Slater et al., 2010).

Transforming Sensory Capabilities

The critically acclaimed television series Lie fo Me features a leading psychologist
(inspired by Paul Ekman) who interprets fleeting micro-expressions and body lan-
guage to detect whether someone is telling the truth or lying. The notion of accurately
monitoring others’ nonverbal behavior to ‘read’ their thoughts is extremely attractive
when considering the fact that a substantial amount of communication consists of non-
verbal, rather than verbal communication (Birdwhistell, 1970; Mehrabian, 1981). In
reality, however, it is very difficult to track others’ nonverbal cues, especially in real
time. Human senses typically are not capable of detecting and consciously processing
millisecond-by-millisecond changes. It is also challenging for people to monitor their
own nonverbal behavior, as most of it takes place subconsciously.

The technology of IVEs offers a novel method to process nonverbal cues by enhanc-
ing our sensory capabilities. The computer can track the information of interest and
display the data to the user. For example, an instructor can monitor the eye gaze of
his or her students to properly gauge their involvement in the lesson. Interactants can
place their basic information (e.g., name, employer, hometown, etc.) in floating bubbles
above their heads to reduce uncertainty and facilitate the communication (Bailenson
et al., 2004). It is also possible to grant communicators the sensory capability to hear
each other’s heartbeats (Janssen et al., 2010) or see a summary of each other’s facial
expressions or arousal levels during a conversation.

Modifying the Contextual Situation

Imagine a world that is no longer governed by spatial and temporal rules. You do not
have to compete for a front row seat. You can decide which direction your interactants
should face. You can replay a conversation to make sure that you understood all of the
details correctly and ‘forward’ the part where your friend suddenly decided to talk about
her pet lizard for 20 minutes. The final category of TSI, transformation of the contextual
situation, pertains to the capacity of VR to make such a world possible.

By using computer algorithms, interactants can easily bend the spatial and temporal
rules to make the virtual environment match their needs and preferences. For example,
every student can have a front row seat in a virtual classroom, an attractive option that
is not viable in physical classrooms (Bailenson et al., 2008). Recent studies suggest
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that you can even modify the general ambience of the same environment, which can
subsequently influence your mood. Riva and his colleagues (2007) entertained this pos-
sibility by creating ‘anxious’ and ‘relaxing’ versions of the same virtual park through
manipulations of its auditory (e.g., sound, music) and visual (e.g., shadows, texture)
features.

The diverse range of work on TSI demonstrates that the technology of virtual reality
can be employed to modify social interactions in significant ways, producing attitudinal
and behavioral changes that extend to the physical world (Ahn, Le, & Bailenson, 2013).
This powerful capacity that enables alterations of self-representation, sensory capabili-
ties, and situational context provides the foundation to use virtual experiences as a tool
to both promote and accurately assess prosocial intentions and behavior.

The Plasticity of Prosocial Behavior

While it is common to explain prosocial behavior in terms of individual predispositions
such as trait empathy or altruistic personality, prosocial behavior can be encouraged by
seemingly simple interventions (e.g., Galinsky & Ku, 2004; Weng et al., 2013). Writing
a short essay about the typical day of an older man from his perspective significantly
reduced prejudice toward the elderly (Galinsky & Ku, 2004) and receiving audio-based
compassion training for 30 minutes per day significantly increased altruistic tendencies
after only two weeks (Weng et al., 2013).

This suggests that prosocial behavior is highly malleable. Studies show that egocen-
tric motives, priming, and mood valence all influence an individual’s willingness to
engage in altruistic actions.

Using Egocentrism for Prosocial Behavior

Individuals have the intrinsic motivation to protect their sense of ‘self.’” While some
may believe that individuals must abandon their selfish motives in order to engage in
prosocial behavior, studies show precisely the opposite; properly leveraging egocentric
motives can actually promote prosocial actions. For instance, members of the dominant
group (Caucasians) were more likely to support affirmative action when they were told
it would not pose a threat to their ingroup; in contrast, the likeliness of supporting affir-
mative action was not influenced by how it was perceived to benefit minorities (Lowery
et al., 2006). Similarly, studies argue that the perceived overlap between the self and the
other and the relevance of the issue to the self are egocentric factors that can be used to
encourage prosocial behavior.

Some scholars argue that perspective taking promotes prosocial behavior through
self-referential neural processing, which enables people to empathize with a foreign sit-
uation. That is, perspective taking may lead to the “blurring of the distinction between
self and other” (Ames et al., 2008, p. 643), which triggers empathic concerns. Per-
spective taking, therefore, involves an egocentric process; people show more positive
behavior and attitudes toward the target because of an increase in perceived self—other
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overlap (Galinsky & Moskowitz, 2000). The benefits of perspective taking typically
extend beyond a specific individual to members of his or her group. For example, Galin-
sky and Moskowitz (2000) found that taking the perspective of a sterecotyped group
member (experiments 1 and 2) was effective in reducing stereotype expression and
stereotype accessibility of the elderly and African Americans.

The degree of psychological attachment to a given issue or person is another ego-
centric element that affects prosocial behavior; the individual’s desire to promote self-
relevant issues drives altruistic behavior. O’Reilly and Chatman (1986) argue that three
main factors predict the psychological attachment of an individual to a given situation:
compliance, identification of relevance, and internalization (the degree of involvement
of the individual). Identifying topic resonance and internalizing involvement are pos-
itively correlated with participants’ prosocial action on an issue. The more attached
people are to an issue, the more likely they are to act on it (O’Reilly & Chatman, 1986).

Priming Good, Priming Bad

Priming has also been fruitful in encouraging prosocial behavior. In their 2005 study,
Nelson and Norton found that participants were more likely to engage in helping behav-
ior when they were primed with a superhero (i.e., they gave a description of the traits
of Superman) compared to those who were not primed at all (i.e., they gave a descrip-
tion of a dorm room). More important, those who were primed with a superhero were
more likely to engage in actual volunteering behavior up to three months after the initial
prime. Similarly, Greitemeyer (2009: experiment 1) found that participants were more
likely to access prosocial thoughts after listening to songs with prosocial lyrics (e.g.,
“Love Generation” by Bob Sinclair) compared to songs with neutral lyrics (e.g., “Rock
This Party” by Bob Sinclair).

In contrast, priming individuals with violent content can discourage prosocial behav-
ior. Previous work found that children exposed to aggressive programs over time showed
less obedience to rules (Friedrich & Stein, 1973). Anderson and Dill (2000) argue that
exposure to violent content increases the accessibility of aggressive thoughts, leading
to antisocial behavior. In their meta-analytic review, Anderson and Bushman (2001)
conclude that experimental and nonexperimental studies support the argument that vio-
lent video games lead to increased aggression in children and young adults. Consid-
ering the pervasiveness of violence in everyday media, these results have implications
for content regulation, especially for children and teenagers still undergoing cognitive
development.

Mood: Feel Good-Do Good

People are more likely to help others when they are in a good mood. Research con-
sistently shows that positive moods lead to increased altruistic behavior through var-
ious mechanisms, including positive social outlook and desire for mood maintenance
(Carlson, Charlin, & Miller, 1988). Similarly, Whitaker and Bushman (2012) found that
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playing relaxing video games led to a more positive mood, compared to playing a neutral
or violent game, which subsequently led to more helpful behavior.

Physical Limitations in Previous Work

While previous research has been successful in demonstrating the malleability of proso-
cial behavior, there are some limitations to conducting prosocial research in the physical
world. Most notably, it is extremely challenging to attain both experimental control and
everyday realism (Blascovich et al., 2002). Studies on bystanders’ responses to violent
situations demonstrate this tension; experimental methods require “abstractions from
the complexities of real life” (Rovira et al., 2009, p. 2), while field studies inevitably
include multiple confounds (Rovira et al., 2009), reducing their power to provide con-
crete results. In addition, the ease with which individuals construct vivid mental simu-
lations varies greatly, which poses difficulties for perspective taking and other vignette-
based studies. Because virtual reality can overcome the constraints of face-to-face
communication and allow TSI in a controlled yet realistic manner, these issues can be
at least partially addressed by utilizing virtual environments.

Virtual Reality and Prosocial Behavior

Many aspects of virtual environments render them ideal for conducting studies on proso-
cial behavior. Immersive worlds provide a mix of realism and control, and also offer
new methods by which to study nonverbal behavior (e.g., measuring eye gaze, interper-
sonal distance, etc.). By unobtrusively observing participants’ interactions with virtual
humans, research can determine factors that increase compassion and empathy toward
others (Rovira et al., 2009). Further, the measurement of physiological responses and
subtle nonverbal responses can supplement traditional self-report measures, providing
valuable insight into prosocial behavior. Gillath et al. (2008) found that individuals’
dispositional levels of compassion predicted their proxemic behavior (e.g., movement
paths, head orientation, interpersonal distance) when they were exposed to a visually
impaired man asking for help, demonstrating that virtual environments can be used to
measure prosocial responses in an unobtrusive manner. The plausibility of virtual envi-
ronments may also elicit more realistic responses from participants than an overly arti-
ficial experiment in the physical world (Rovira et al., 2009). Previous studies indicate
that virtual experiences can produce measurable positive behavior.

For example, when placed in an immersive virtual environment, participants were
more likely to help the victim of violence when he looked toward the participant for
help, although this was only the case for ingroup victims (Slater et al., 2013). Similarly,
Navarrete et al. (2012) explored a virtual representation of the “trolley problem” — a
decision that involved saving one life at the cost of others. When faced with this decision
in virtual reality, participants experienced high levels of arousal, allowing researchers
to investigate the link between moral judgment and prosocial action. These discoveries
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would have been difficult without the realism and detailed tracking measures available
in virtual environments.

Prosocial Health and Medical Applications

As virtual experiences yield perceptual changes through alterations in self-
representation and their surrounding environments, they can be used to positively influ-
ence health-related behaviors and medical conditions. For example, participants who
viewed self-resembling avatars losing weight based on their level of exercise in vir-
tual environments were more likely to display healthy behaviors than those who viewed
avatars that did not resemble the participant (Fox & Bailenson, 2009).

There are many potential applications of VR as a tool for positive change in the
medical field; the therapeutic possibilities of treating patients with eating disorders in
virtual environments to promote positive body image (Perpiiia et al., 1999) in addition
to the potential of virtual reality to treat post-traumatic stress disorder using exposure
therapy (Rizzo et al., 2009), to improve the driving performance of military personnel
recovering from traumatic brain injury (Cox et al., 2010), and to alleviate the pain of
adolescent burn patients (Hoffman et al., 2000) have been explored.

Virtual interventions are also one of the few effective treatments for youth with high-
functioning autism. Jarrold and his colleagues (2013) demonstrated that virtual envi-
ronments could be used for a more nuanced understanding of children with higher
functioning autism spectrum disorder and could thus inform efforts to design proper
interventions. In one such attempt, participants were placed in several social situations
in virtual reality, using an avatar customized to look like themselves. Over a five-week
period, participants who received this treatment showed improvement in social function
and cognition (Kandalaft et al., 2013). In another study, researchers presented autistic
adolescents with a graphical display that quantified their emotion levels (‘emotion bub-
bles’) during a conversation with their peers. The study found that this enhanced sensory
capacity helped the participants understand and adjust their facial expressions (Madsen
et al., 2008). These results present a promising future for the use of IVEs in medical
treatment and therapy across a variety of conditions.

Prosocial Attitude and Behavior Change

Virtual experiences can also impact attitudes, generating prosocial behavior. Positive
effects have been found in reducing prejudice and increasing general altruistic behavior.
For example, Ahn and her colleagues (2013) examined the effect of embodied experi-
ences on helping behavior by randomly assigning participants to either a colorblind or
normal condition in an IVE. In the normal condition, participants were asked to imagine
they had red-green colorblindness. After the study, participants were offered the chance
to assist colorblind people. Those who had embodied the colorblind condition were
more likely to volunteer to help than those who had imagined being colorblind, under-
scoring how virtual embodiment can be a more effective method than mental simulation
for perspective taking.
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However, the implications of embodying the avatar of an outgroup member are not
always so clear-cut. In their study, Groom, Bailenson, and Nass (2009) had participants
either embody or imagine themselves as a black or white model in a virtual environ-
ment. Instead of showing a reduction in prejudice, those who embodied black avatars
displayed stronger implicit racial bias in the physical world, suggesting increased stereo-
type activation. This difference was not found for the mental simulation condition.

In contrast to Groom and her colleagues (2009), a more recent study found that partic-
ipants who embodied dark skinned avatars exhibited decreased implicit racial bias com-
pared to those who embodied light or purple-skinned avatars (Peck et al., 2013). Even
when the implicit association test (IAT) was given to participants three days later, those
who had embodied dark skinned avatars still showed significantly less racial bias (Peck
et al., 2013). These disparate results suggest that the effects of embodiment on preju-
dice are sensitive to certain boundary conditions, which can lead to different results.
Peck and colleagues used a more advanced system to track and render avatar move-
ments; this increased immersion could explain why empathy trumped priming in their
study.

In addition to attitudinal changes, virtual experiences also lead to behavioral changes
in the physical world. For example, participants who were granted the “superpower” of
flight in virtual reality were more likely to display altruistic behavior in the physical
world (helping the researcher pick up a spilled cup of pens) than those who rode as a
passenger in a virtual helicopter (Rosenberg, Baughman, & Bailenson, 2013).

Prosocial Environmental Behavior

Immersion in virtual environments impacts and promotes prosocial environmental
behavior. In one series of studies, participants were asked to either cut down a vir-
tual tree (IVE condition) or imagine a tree being cut down (mental simulation condi-
tion). While participants in both conditions showed an increase in pro-environmental
self-efficacy (i.e., the belief that their actions could improve the environment), the par-
ticipants in the embodiment condition were more likely to engage in pro-environmental
behavior in physical reality (paper conservation) than those in the mental simulation
condition, suggesting that embodied experiences are crucial to behavior change (Ahn,
Bailenson, & Park, 2013).

Similarly, a virtual simulation of flooding evoked greater awareness and knowl-
edge of coping strategies for natural disasters than traditional images of flooded areas
(Zaalberg & Midden, 2010). This presents the potential application of IVE for future
disaster preparedness. With more knowledge and awareness of what the event may feel
like, people may respond to victims more quickly, enabling more efficient disaster man-
agement. Presence, or the degree to which users actually feel they are in the environ-
ment, is an important consideration in response; the vividness and intensity of the vir-
tual experience are both factors in promoting attitude change (Meijnders, Midden, &
MccCalley, 20006).

Virtual nature can also induce anxiety or relaxation among users (Riva et al., 2007;
Valtchanov, Barton, & Ellard, 2010). The degree of immersion can impact these effects:

https://doi.org/10.1017/9781316676202.022 Published online by Cambridge University Press


https://doi.org/10.1017/9781316676202.022

Virtual Reality and Prosocial Behavior 313

participants who saw a restorative environment (nature scenes) on a high immersive
screen were more likely to show stress-reduction than those who saw the environment
on a low immersive screen. Immersion was manipulated by the size of the screen (De
Kort et al., 2006). These results indicate the potential of virtual environments to be used
as a tool for social action in the environmental sphere. If higher levels of emotion can be
induced through high immersion, virtual environments that vividly depict the potential
devastating outcomes of global warming may produce attitude and behavior change.

Conclusion

Previous literature has explored the potential of using virtual experiences to promote
prosocial behavior and attitude changes. Promising results have been found for preju-
dice reduction, general altruistic behavior, positive health behaviors and medical treat-
ment, and knowledge and preparation for natural disasters. Future research should
explore different forms of embodiment; for example, animal embodiment may produce
significant effects on prosocial behavior. Experiment length is another consideration,
as greater time spent immersed may result in more pronounced effects. Social bias
presents another potential area for study in virtual spaces; embodying the ill or physi-
cally impaired may alter attitudes and behaviors to such groups in the physical world.
Further research should also consider how TSI can be used to leverage psychological
factors that affect prosocial motivations, such as egocentrism, priming, and mood. From
our review, we conclude that virtual spaces provide new ways to change attitudes and
promote prosocial behavior, and that more work is required to determine the extent of
these transformative effects.

References

Ahn, S. J., Bailenson, J., & Park, D. (2013). Felling a tree to save paper: Short- and long-term
effects of immersive virtual environments on environmental self-efficacy, attitude, norm, and
behavior. Paper presented at the 63rd Annual International Communication Association Con-
ference, June 17-21, London.

Ahn, S. J., Le, A. M. T., & Bailenson, J. N. (2013). The effect of embodied experiences on self—
other merging, attitude, and helping behavior. Media Psychology, 16(1), 7-38.

Ames, D. L., Jenkins, A. C., Banaji, M. R., & Mitchell, J. P. (2008). Taking another person’s per-
spective increases self-referential neural processing. Psychological Science, 19(7), 642—644.
Anderson, C. A. & Bushman, B. J. (2001). Effects of violent video games on aggressive behavior,
aggressive cognition, aggressive affect, physiological arousal, and prosocial behavior: A meta-

analytic review of the scientific literature. Psychological Science, 12(5), 353-359.

Anderson, C. A. & Dill, K. E. (2000). Video games and aggressive thoughts, feelings, and behav-
ior in the laboratory and in life. Journal of Personality and Social Psychology, 78(4), 772-790.

Bailenson, J. N., Beall, A. C., Loomis, J., Blascovich, J., & Turk, M. (2004). Transformed social
interaction: Decoupling representation from behavior and form in collaborative virtual envi-
ronments. PRESENCE: Teleoperators and Virtual Environments, 13(4), 428—441.

https://doi.org/10.1017/9781316676202.022 Published online by Cambridge University Press


https://doi.org/10.1017/9781316676202.022

314

Machine Synthesis of Social Signals

Bailenson, J. N., Beall, A. C., Loomis, J., Blascovich, J., & Turk, M. (2005). Transformed social
interaction, augmented gaze, and social influence in immersive virtual environments. Human
Communication Research, 31(4), 511-537.

Bailenson, J. N. & Yee, N. (2005). Digital chameleons automatic assimilation of nonverbal ges-
tures in immersive virtual environments. Psychological Science, 16(10), 814-819.

Bailenson, J. N., Yee, N., Blascovich, J., et al. (2008). The use of immersive virtual reality in the
learning sciences: Digital transformations of teachers, students, and social context. Journal of
the Learning Sciences, 17(1), 102—141.

Banakou, D., Groten, R., & Slater, M. (2013). Illusory ownership of a virtual child body causes
overestimation of object sizes and implicit attitude changes. Proceedings of the National
Academy of Sciences, 110(31), 12846—12851.

Bartholow, B. D., Bushman, B. J., & Sestir, M. A. (2006). Chronic violent video game exposure
and desensitization to violence: Behavioral and event-related brain potential data. Journal of
Experimental Social Psychology, 42(4), 532-539.

Birdwhistell, R. L. (1970). Kinesics and Context: Essays On Body Motion Communication.
Philadelphia: University of Pennsylvania Press.

Blascovich, J., Loomis, J., Beall, A. C., et al. (2002). Immersive virtual environment technology
as a methodological tool for social psychology. Psychological Inquiry, 13(2), 103—124.

Botvinick, M. & Cohen, J. (1998). Rubber hands “feel” touch that eyes see. Nature, 391(6669),
756.

Carlson, M., Charlin, V., & Miller, N. (1988). Positive mood and helping behavior: A test of six
hypotheses. Journal of Personality and Social Psychology, 55(2), 211-229.

Cox, D. J., Davis, M., Singh, H., et al. (2010). Driving rehabilitation for military personnel recov-
ering from traumatic brain injury using virtual reality driving simulation: A feasibility study.
Military Medicine, 175(6), 411-416.

De Kort, Y. A. W.,, Meijnders, A. L., Sponselee, A. A. G., & Usselsteijn, W. A. (2006). What’s
wrong with virtual trees? Restoring from stress in a mediated environment. Journal of Envi-
ronmental Psychology, 26(4), 309-320.

Fox, J. & Bailenson, J. N. (2009). Virtual self-modeling: The effects of vicarious reinforcement
and identification on exercise behaviors. Media Psychology, 12(1), 1-25.

Friedrich, L. K. & Stein, A. H. (1973). Aggressive and prosocial television programs and the nat-
ural behavior of pre-school children. Monographs of the Society for Research in Child Devel-
opment, 38(4), 1-64.

Galinsky, A. D. & Ku, G. (2004). The effects of perspective-taking on prejudice: The
moderating role of self-evaluation. Personality and Social Psychology Bulletin, 30(5),
594-604.

Galinsky, A. D. & Moskowitz, G. B. (2000). Perspective-taking: Decreasing stereotype expres-
sion, stereotype accessibility, and in-group favoritism. Journal of Personality and Social Psy-
chology, 78(4), 708-724.

Garau, M., Slater, M., Vinayagamoorthy, V., et al. (2003). The impact of avatar realism and eye
gaze control on perceived quality of communication in a shared immersive virtual environment.
In Proceedings of the SIGCHI Conference on Human Factors in Computing Systems (pp. 529—
536). New York: ACM Press.

Gibson, W. (2000). Neuromancer. New York: Penguin Books.

Gillath, O., McCall, C., Shaver, P. R., & Blascovich, J. (2008). What can virtual reality teach us
about prosocial tendencies in real and virtual environments? Media Psychology, 11(2), 259—
282.

https://doi.org/10.1017/9781316676202.022 Published online by Cambridge University Press


https://doi.org/10.1017/9781316676202.022

Virtual Reality and Prosocial Behavior 315

Greitemeyer, T. (2009). Effects of songs with prosocial lyrics on prosocial behavior: Further evi-
dence and a mediating mechanism. Personality and Social Psychology Bulletin, 35(11), 1500—
1511.

Groom, V,, Bailenson, J. N., & Nass, C. (2009). The influence of racial embodiment on racial bias
in immersive virtual environments. Social Influence, 4(3), 231-248.

Hoffman, H. G., Doctor, J. N., Patterson, D. R., Carrougher, G. J., & Furness III, T. A. (2000).
Virtual reality as an adjunctive pain control during burn wound care in adolescent patients.
Pain, 85(1), 305-3009.

Janssen, J. H., Bailenson, J. N., IJsselsteijn, W. A., & Westerink, J. H. (2010). Intimate heart-
beats: Opportunities for affective communication technology. /EEE Transactions on Affective
Computing, 1(2), 72-80.

Jarrold, W., Mundy, P., Gwaltney, M., et al. (2013). Social attention in a virtual public speaking
task in higher functioning children with autism. Autism Research, 6(5), 393-410.

Kandalaft, M., Didehbana, N., Krawczyk, D., Allen, T., & Chapman, S. (2013). Virtual reality
social cognition training for young adults with high-functioning autism. Journal of Autism and
Developmental Disorders, 43(1), 34—44.

Kraut, R., Patterson, M., Lundmark, V, et al. (1998). Internet paradox: A social technology
that reduces social involvement and psychological well-being? American Psychologist, 53(9),
1017-1031.

Lam, L. T,, Peng, Z. W., Mai, J. C., & Jing, J. (2009). Factors associated with Internet addiction
among adolescents. Cyberpsychology & Behavior, 12(5), 551-555.

Lanier, J. (2001). Virtually there. Scientific American, 284(4), 66-75.

Lanier, J. (2013). Who Owns the Future? New York: Simon & Schuster.

Loomis, J. M., Blascovich, J. J., & Beall, A. C. (1999). Immersive virtual environment technology
as a basic research tool in psychology. Behavior Research Methods, Instruments, & Computers,
31(4), 557-564.

Lowery, B. S., Unzueta, M. M., Knowles, E. D., & Goff, P. A. (2006). Concern for the in-group
and opposition to affirmative action. Journal of Personality and Social Psychology, 90(6), 961—
974.

Madsen, M., el Kaliouby, R., Goodwin, M., & Picard, R. W. (2008). Technology for just-in-time
in-situ learning of facial affect for persons diagnosed with an autism spectrum disorder. In
Proceedings of the 10th ACM Conference on Computers and Accessibility (pp. 19-26), Halifax,
Canada: ACM Press.

Mehrabian, A. (1981). Silent Messages: Implicit Communication of Emotions and Attitudes
(2nd edn). Belmont, CA: Wadsworth.

Meijnders, A. L., Midden, C. J. H., & McCalley, L. T. (2006). The persuasive power of mediated
risk experiences. In W. IJsselsteijn, Y. de Kort, C. Midden, B. Eggen, & E. van den Hoven
(Eds), Proceedings of Persuasive Technology: First International Conference on Persuasive
Technology for Human Well-Being (vol. 3962, pp. 50-54). Berlin: Springer.

Navarrete, C. D., McDonald, M. M., Mott, M. L., & Asher, B. (2012). Virtual morality: Emo-
tion and action in a simulated three-dimensional “trolley problem.” Emotion, 12(2), 364—
370.

Nelson, L. D. & Norton, M. 1. (2005). From student to superhero: Situational primes shape future
helping. Journal of Experimental Social Psychology, 41(4), 423—430.

O’Reilly, C. A. & Chatman, J. (1986). Organizational commitment and psychological attachment:
The effects of compliance, identification, and internalization on prosocial behavior. Journal of
Applied Psychology, 71(3), 492.

https://doi.org/10.1017/9781316676202.022 Published online by Cambridge University Press


https://doi.org/10.1017/9781316676202.022

316 Machine Synthesis of Social Signals

Peck, T. C., Seinfeld, S., Aglioti, S. M., & Slater, M. (2013). Putting yourself in the skin of a black
avatar reduces implicit racial bias. Consciousness and Cognition, 22(3), 779-787.

Perpifia, C., Botella, C., Bailos, R., et al. (1999). Body image and virtual reality in eating dis-
orders: Is exposure to virtual reality more effective than the classical body image treatment?
Cyberpsychology & Behavior, 2(2), 149-155.

Riva, G., Mantovani, E,, Capideville, C. S., et al. (2007). Affective interactions using virtual real-
ity: The link between presence and emotions. Cyberpsychology & Behavior, 10(1), 45-56.

Rizzo, A., Reger, G., Gahm, G., Difede, J., & Rothbaum, B. O. (2009). Virtual reality expo-
sure therapy for combat-related PTSD. In P. Shiromani, T. Keane, & J. LeDoux (Eds), Post-
Traumatic Stress Disorder: Basic Science and Clinical Practice (pp. 375-399). New York:
Humana Press.

Rosenberg, R. S., Baughman, S. L., & Bailenson, J. N. (2013). Virtual superheroes: Using super-
powers in virtual reality to encourage prosocial behavior. PLoS One, 8(1). http://dx.plos.org/10
.1371/journal.pone.0055003.g004.

Rovira, A., Swapp, D., Spanlang, B., & Slater, M. (2009). The use of virtual reality in the study
of people’s responses to violent incidents. Frontiers in Behavioral Neuroscience, 3(59). http://
www.frontiersin.org/Behavioral_Neuroscience/10.3389/neuro.08.059.2009/full.

Slater, M., Rovira, A., Southern, R., et al. (2013). Bystander responses to a violent incident
in an immersive virtual environment. PloS One, 8(1). http://dx.plos.org/10.1371/journal.pone
.0052766.g004.

Slater, M., Spanlang, B., Sanchez-Vives, M. V., & Blanke, O. (2010). First person experience
of body transfer in virtual reality. PLoS One, 5(5). http://dx.plos.org/10.1371/journal.pone
.0010564.

Sutherland, I. E. (1965). The ultimate display. Proceedings of International Federation for Infor-
mation Processing Congress, 2, 506—-508.

Valtchanov, D., Barton, K. R., & Ellard, C. (2010). Restorative effects of virtual nature settings.
Cyberpsychology, Behavior, and Social Networking, 13(5), 503-512.

Walther, J. B. (1996). Computer-mediated communication impersonal, interpersonal, and hyper-
personal interaction. Communication Research, 23(1), 3—43.

Weng, H. Y., Fox, A. S., Shackman, A. J., et al. (2013). Compassion training alters altruism and
neural responses to suffering. Psychological Science, 24(7), 1171-1180.

Whitaker, J. L. & Bushman, B. J. (2012). “Remain calm. Be kind.” Effects of relaxing video
games on aggressive and prosocial behavior. Social Psychological and Personality Science,
3(1), 88-92.

Yee, N. & Bailenson, J. N. (2007). The Proteus effect: The effect of transformed self-
representation on behavior. Human Communication Research, 33(3), 271-290.

Zaalberg, R. & Midden, C. (2010). Enhancing human responses to climate change risks through
simulated flooding experiences. In T. Ploug, P. Hasle, & H. Oinas-Kukkonen (Eds), Persuasive
Technology (pp. 205-210). Berlin: Springer.

https://doi.org/10.1017/9781316676202.022 Published online by Cambridge University Press


https://doi.org/10.1017/9781316676202.022

