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ABSTRACT

Humans are spending an inaeasing amount of time in tele-
immersive environments interading with avatars or virtud
human badies. Additiondly, human behaior and ognition are
affeded by expeiences in tele-immersive environments.
Althoughthere is subgantial psychdogicd work surrounding the
nation of morality, there is littl e work tha examines theinterplay
of immersive digital environments and the moral identity of the
digital medium user. We conduded a study to explore how
paticipants moral behaiors and self-ratings of mordlity
changed after immersion in either a moral or immora tele-
immersive environment. Results reveded tha participants who
witnesed the immoral scenarios felt and ated more immoral
than participants in the moral scenario condition. These findings
have impartant implicaions for undestanding the effeds of
digital media as well as for the study of the psychdogcd
congruc of moral identity.

Keywords
Morality, moral psychdogy, tele-immersive environments,
virtud redity.

1. INTRODUCTION

Milli ons of people are having meaningful social, emnamic, and
medicd interadions on a daly basis via avatars in online
communities [28]. And jug as the media effeds reseach in the
field of communicaion in the 1970's placed importance on
studying the effeds of television andother lessimmersive forms
of media, schdars today bdieve tha the importance of
undestanding the effeds of digital mediais ever increasing [31].

Current media are far more immersive than they were over hdf a
century ago. Today media design indudes multi-view 3D video
trangport [26], red time dynamic 3D objed shaperemnsrudion
and high fiddity texture mapping [27], synthesized 3D sound
[37], and avanced haptic hadware [21]. Such capabilities
engage users' senses and caise them to fed more psychdogcadly
immersed in virtud environments [8]. Previous studies have
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shown tha the effeds of telesimmersive environments can
extend into our physicd redities. In a study by Bailenson,
Bajcsy, and olleagues [4], paticipants who leaned Tai Chi
movements in a tele-immersive environment by watching their
3D avatar from athird person perspective performed better in the
physicd world than participants who were only shown a 2D
video rewrding of ther movements. In addition, the
charaderistics of a user’'s avatar (such as physicd attradiveness
height, levels of physicd adivity, or race have effeds on his’her
thoudhts and behaviors in virtud worlds andthe physicd world
[17, 19, 35]. Such manipulations have been shown to change
paticipants thoudhts and behaiiors in a wide range of ways
(from being more radally biased to more physicdly adive), but
little work has been conduded on how user moraity may be
affeced by experiences in tele-immersive environments.

In the last 20 yeas, schdars in psychdogy have focused more
attention on the area of moral psychdogy. Schdars have cdled
atention to the social and wltural influen@s on mora
psychdogy [20, 29] andhave questioned how stable or mall eable
moral identity may be Moral identity is defined as a
commitment condstent with a sense of self to lines of adion tha
promote or proted the welfare of others [9, 11, 22]. Althoudh,
moral identity may seam like a stable congtrud, it has been found
to fluduate with contexts andsituaions

Tele-immersive environments' power to manipulate thoudht and
behaior in the physicd world, as well as mora identity's
flucuation in response to situaiond changes combined to form
the main question in our study. Is on€s persond sense of
mordlity in the physicd world atered by expeiendng either
moral or immoral scenarios in tele-immersive environments? We
hypahesized tha observing immoral versus moral scenarios in
tele-immersive environments would distindly affed users
behaior andfedings of morality in the physicd world.

In this pape, we outline how other schdars have manipulated
paticipants moral behaior with simple situaiond
manipulations. Next, we present findings from the media effeds
literature illugrating different theories on how media affed
human thoudht and behaior and how tele-immersive
environments fit into those theories. The design and results for
the current study follow. Findly, we condude with a discussion
of theresults anddiredionsfor future reseach.

2. MORAL PSYCHOLOGY

Recent studies in the areaof moral psychdogy have shown that
small manipulations can ater moral behavior and thoudt in
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subsequent tasks. For example, in two different studies Batson
and olleggues demondrated how simple contextud
manipulations affed subjeds’ moral cognitions and behaior
when it comes time to make moral judgments [6, 7].

Other schdars have shown tha the restoration or completion of
the moral self can be achieved through dired restitution, but also
throuch subgitutable symbds or adivities tha are na diredly
related [32, 33]. In one study by Zhong and Lilj enquist (2006
[36], subjeds who were prompted to think aout ingances of
immorality were more likely to take antiseptic wipes than
subjeds prompted to think about ingances of morality. Zhong
and Liljenquist deemed this the “Madeth effed:.” tha is, a
threa to on€' s moral purity inducs the need to cleanse oneself.

3. MEDIA EFFECTS

Media effeds reseachers have spent many yeas showing that
when humens interad with media their thoudhts and behaiiors
can be affeded.

3.1 Modeling and M edia Violence

Probably the most famous example of media modding was the
Bobo ddl expeiment [5], where children observed filmed
violent ads and subsequently replicaed them by physicdly
abusng a ddl. In suppat of the socia leaning theory, an
overwhdming amount of reseach on violent and often immoral
media (such astelevision, films, video games, andmusc) reveds
tha media violence inareases the likelihoad of violent behavior
in bath immediate andlongterm physicd world contexts [1, 2, 5,
10,12].

3.2 Catharsisand Media Violence

The catharsis hypahesis oppaes the media violence modding
theory. Schdars in this branch of reseach argue tha viewing
violence can be cathartic or tha exposure to media violence
permits angy or frusrated viewers to purge ther fedings such
that after viewing they are lesslikely to behare aggressvely [13,
14, 15]. However, over time a grea amount of suppat has come
to bdster the modding hypahesis [24].

3.3 Media and Prosoaal Effeds

Not all media effeds reseach measures negative readions to
media; some studies tradk participants prosocial behaior in
response to media [16, 18, 30]. Prosocial behaiior is defined as
behaior tha is socially desirable and in some way bendits
anaher peson or society at large [30] — examples indude
generosity, cooperation, sympathy andothers. In a meta-andysis,
Heaold [23] found 190tests for effeds of prosocia behaior,
and ondudd that the relationship between prosocial television
and prosocia behavior (.63) was stronger than the relationship
between violent television andviolent behavior (.30).

34 Teleimmersive Environment Effeds

Recent work invdving tele-immersive environments has
confirmed that media effeds which originae in tele-immersive
environments can pesist after users exit the tele-immersive
environments. The same subjeds were also more likely to engage
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in physicd exercise in the days following their study sesson
[17].

Ancaher study explored how the race of a participant's avatar
affeded participants' scores on implicit association tests (IATS)
measuring implicit rada bias. In a study by Groom and
calleagues, an IAT was administered after ead participant exited
a telesimmersive environment where he'she was portrayed as
eithe a Caucasian or nonCaucasian avatar. Participants in the
Caucasian condition were more likely to demondrate a
Caucasian bias than participants in the non-Caucasian condition
[19].

In a study by Yee and o©lleagues [35], participants were given
eithe a tal or shot avatar and placed in a tele-immersive
environment where they interaded with a confederate for about
15 minutes. Participants whowere given tall er avatars negatiated
more aggressvely in subsquent faceto-faceinteradions in the
physicd world than paticipants given short avatars. The effeds
of tele-immersive environnents on paticipants red world
behaior and thoudght span a wide spectrum and o©ntinue to
garner scientific suppat.

4. CURRENT STUDY

The present study soucht to quantify the power of moral and
immoral tele-immersive environments on moral behavior andself
ratings of mordlity in the physicd world. In this study, all
paticipants saw an avatar engaging in a behaior in a tele-
immersive environment that was either moral or immoral. The
authors predicted that viewing these morally provocaive stimuli
would change how paticipants viewed their moral identities.
Specificdly, based on previous findings by Zhong and
Lilj enquist [36], we predicted H1: participants who witnessed an
immoral simulation in a tele-immersive environment would fed
and at more immora than participants who witnessed a moral
simulation.

The study implemented multiple dependat variables to test how
ead subjed’s morality changed in response to the stimuli. These
dependat variables indudel the following: 1) a rating of how
moral ead subjed consdered himself or herself in regard to
other students on campus 2) a measurement of how often ead
subjed repoted engaging in specific moral and immoral
behaiors; 3) Aquino and Reed's [3] measurement of how
important ead subjed rated hissher moral identity; 4) a
behaioral measurement of how much time ead subjed would
voluntea for an unpad study (rangng from 0-60 minutes) as
derived from ZhongandLilj enquist [36]; and5) a measurement
of how much waterless hand sanitizer ead subjed used after
being immersed in virtud redity — again as derived from the
ZhongandLilj enquist [36] study described abowve.

5. METHODS

5.1 Participants

Sixty-threeuniversity students participated in this study. Twenty-
five males and 38 females participaed in the experiment. Each
paticipant was awarded $5 or experimental credit towards
fulfilli ng part of a classrequirement.



5.2 Design

5.2.1 Independent Variables

Behavior was the between-subjeds variable'. Each participant
saw an avatar doing something immoral or mora in virtud
redity. In the immoral condition the participant saw the virtud
human pund 60 appoacing virtud humans (soldiers, adults,
children, and éderly). After being punded ead appoacing
person fell to the ground, and apile of people colleded over
time. In the moral condition the participant saw the virtud
human give first aid kits to 60 appoading avatars. After
recavingthefirst aid kit ead virtud person exited the scene. All
other aspects of the environment were hdd congant aaoss
conditions.

5.2.2 Dependent Variables

This list describes the variables in the order they were
administered in the study. Waterlesshand sanitizer served as the
first dependat variable. After being removed from the virtud
redity hadware, eat subjed was offered waterless hand
sanitizer to clean his’her hands This measurement was derived
from ZhongandLilj enquist’s moral cleansng studies [36]. In the
current study, the research assstant rearded whether the subjed
chose to take hand sanitizer, as well as the number of punps
taken if applicable (M = .59, SD = .56, range: 0 - 2 punps).

For the second dependet variable, eah subjed was asked to
rate him/herself relative to other students at the same university
on four items. The four items induded: intelligence, credivity,
morality, and outgaing persondity. The questions were phrased
as follows: “Compaed to other students on campus wha
percentage do you fed are less moral than you?' Subjds could
respond between 0% and 100% with a response of 100%
signifying tha they consdered themselves one of the most moral
students. The main item unde consderation was morality, but
the authors chose to present the morality item in the midst of
other items to lower suspicion regarding the purpose of the study
(Cronbeach’s alpha = .49, M = 62.92,SD = 15.67,range: 20 —
90).

For the third dependat variable, subjeds were administered a
13item questionndre developed by Wiltermuth, Monin, and
Chow (2008 [34]. The questionndre asked eat subjed to seled
with wha frequeng he'she had engaged in six moral andseven
immoral behaiors. On theimmoral side, these behaviors ranged
from illegaly downloading copyrighted material to faking
sicknessin order to avoid work. On the moral side the behaiors
ranged from giving money to charity to heping a friend dumga
rough time. Participants could chocse between the foll owing five
options for frequeng: never, rarely, sometimes, usually, or
always. A score for ead subjed was computed by adding the
negative value of the immoral score to the value of the moral
score (M =1.02,SD = .38, range: .15—1.85).

Each subjed¢ was administered Aquino and Red’s self-
importance of mora identity scde for the fourth dependst
variable [3]. A score for ead subjed was computed by summing
the interndization and symbdizaion components for ead
subjed (Cronbeach’s alpha= .52, M = 53, SD = 8.22, range: 26 -
67).
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For the fifth andlast dependat variable, subjeds were asked if
they would be willi ng to voluntee for an unpad study. Subgds
were told that if they decided to voluntee they would need to
seled between a 15-minute, 30-minute, or 60-minute slot. The
number of minutes (rangng from 0 to 60) tha eat subjed chose
to voluntee was recmrded. The subjed was informed tha the
reseach assstant coordinaing the voluntee studywould contad
him or her within the next few weeks to schedule the adud
sesson (M =18.07,SD = 17.07,range: O - 60).

5.3 Stimuli

Theimmoral simulation portrayed thevirtua human pundiing 60
virtud humanswho walked toward him/her. After beng punced
the virtud humans fell into a nearby pile. The pile of virtud
badies grew quite large over the course of the manipulation. The
stimulus was designed to grow more intense and immoral over
time; therefore, the virtud human punded 20 male soldiers first,
then a mix of 20 women and dildren, andfindly a mix of 20
children and édely individuds. The virtud simulation lasted
appoximately five minutes (seeFigure 1).

Figure 1. Simulation of theimmoral behavior. In thefirst
scenethevirtual human stands directly in front of the
subjed’ sview and waves. This scene allows the subjed an
opportunity to examine the virtual human’sfacein detail (1).
In the next shot, the virtual human is seen standing by a
camouflagebox on a street corner (2). Virtual human
soldiers begin entering the screen from theright (3). Each
soldier is punched and fallsinto a pile on the ground (4).
Fallowing the soldiers, women (5) and children (6) enter the
scene to be punched. They also fall into the pile of people
after being punched. Finally a mix of children and elderly (7)
enter the scene. The virtual human punches 60 peoplein
total. A large pil e of people accumulates by the end of the
simulation (8).

The second simulation portrayed the virtud human giving first-
aid kits to 60 virtud humans who walked toward him/her. After
recaving the first-aid kit ead virtud human turned andwalked
past the virtud human ador untl he/she disappeared off the
screen. This virtud simulation was used in the moral condition.



The moral stimulus was also designed to grow more intense over
time; therefore, as in the immoral world, the virtua human ador
gave first-aid kits to 20 soldiers first, followed by a mix of 20
women and dildren, and then a mix of 20 dhildren and éderly
individuds. The virtud simulation lasted appoximately 5
minutes (seeFigure 2).

Figure 2. Simulation of the moral behavior. In thefirst scene
the virtual human stands directly in front of the subjed’s
view and waves. This scene allows the subjed an opportunity
to examine the virtual human’'sface in detail (1). In the next
shat, the virtual human is seen standing by a big first aid box
(2). Virtual human soldiers begin entering the screen from
theright (3). Each soldier is given a first-aid kit and then
turnstowalk pag the virtual human exiting the scene on the
left (4). Fallowing the soldiers, women (5) and children (6)
enter the scene to receive fir st-aid kits. They also turn and
exit theworld on the left of the screen (7). Finally a mix of
children and elderly (8) enter the scene. The virtual human
gives first-aid kitsto 60 peoplein total.

5.4 Apparatus

Each participant wore a Virtud Redity NVIS stereoscopic head-
mounted display. The HMD feaured a dud 680 harizontal by
480 verticd pixel resolution LCD. Thedisplay optics presented a
visud field subtending appioximately 50 degrees harizontally by
38 dagrees verticdly. Stereocopic images were rendaed by a
1700 MHz Pentium IV computer with an NVIDIA GeForce FX
5200 graphics card. For the moral/immoral behavior simulation,
we set the viewpaint so tha ead subjed would be forced to
watch the immoral/moral behavior in its complete durdion (i.e.,
the event was always in the subjed’s field of view regardless of
head movements).

5.5 Procedure

When the paticipant arrived at the lab for the experiment
sesson he'she was greeed by the reseacher, informed about the
basic format of the sesson and given a consent form and
biographicd questionndre to complete. After the subjed gave
his’her consent, the reseacher presented the cover story for the
study. The reseache told the paticipant tha the study was
designed to explore how different individuds respond to
different tele-immersive environments, andhow red the different
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environments fed to different people. The reseacher informed
the subjed tha he/'she would spend &out 5 minutes in a tele-
immersive environment watching a simulation.

The reseacher asked eath subjed if he'she had any questions
and then demongrated how the head-mounted display (HMD)
could be adjusted to the subjed’s head. The subjed was then
told that the simulation would last appioximately five minutes.
The experimenter then started the simulation.

Afterwards, the subjed removed the HMD and was given the
pack of questionnares (the relative rating of morality,
Wiltermuth et al.’s self report of immoral/moralbehavior items,
the Aquino and Redl’s self-impartance of moral identity scde
[3], andfindly a probe for suspicion regarding the focus of the
study). Immediately before the subjed started filling out the
questionndres, the reseache sat a pumpbdtle of waterless
hand sanitizer in front of the subjed andsaid, “ Some people like
to use hand sanitizer after being in the virtud redity equipment.
You are freeto use some if you'd like.” A hidden camera was
usd to reaord the subjed’s sanitizer usage. After beng offered
the hand sanitizer eat subjed was left alone to complete the
guestionnares.

At the very end of the experiment the subjed was administered
the voluntee dependat variable. The reseache explained tha
there was anather graduae student in the lab conduding her
thesis research, but tha this reseache was nat al owed to give
credit or money to the paticipants who paticipaed in her
expeariment. The reseacher emphasized tha the subjed did nat
have to voluntee, but if he/she wanted to he/she would need to
seled time slot length: either 15, 30, or 60 minutes.

After the the subjed responded to the voluntee request, he or
she was debriefed, verbdly questioned abaut suspicion regarding
the pumpose of the study, and then pad or granted credit and
alowed to leave.

6. RESULTS

Two participants’ data were dropped from andysis because they
corredly guessed the focus of the study. The daa from the
remaining 61 subjeds was used in andysis.

6.1 Hand Santizer

An independst samples t-test was conduded entering behavior
(moral or immoral) as the between subjed variable and number
of punps of hand sanitizer used as the dependat variable. A
significant effed of behaior was found, t(59) = 2.02, p = .05.
patia 1% = .07. Subpds whowitnessed theimmoral behaior in
the tele-immersive environment took more hand sanitizer (M =
.73, SD = .58) than subjeds who witnessed the moral behavior
(M = .45, 8D = .51). Thisfinding suppats H1.

6.2 Self Rating of Morality

An independst samples t-test was conduded entering behavior
(moral or immoral) as the beween subjed variable and the
subjeds’ relative morality scores as the dependat variable. A
margindly significant effed¢ of behaior was found, t(58) = -
1.89, p = .06, patia 1> = .06. Subgds who witnesed the
immoral behaior in a tele-immersive environment were more
likely to rate themselves as less moral in comparison to other



university students (M = 59.17,SD = 12.91) than subjeds who
witnessed the moral behaior (M = 66.67,SD = 17.44)

6.3 Importance of Moral Identity

An independst samples t-test was conduded entering behavior
(moral or immoral) as the between subjed variable andthe sum
of the subjeds scores on the interndizaion and symbdization
components as the dependat variable. No significant difference
was found (t(59) = -.40, p = .69, patial n? < .01) between the
paticipants who witnesed the immoral behaior (M = 52.57,
SD = 6.64) and the paticipants who witnessd the moral
behaior (M =53.42,SD = 9.60).

6.4 Immoral and M oral Behavior

An independst samples t-test was conduded entering behavior
(moral or immoral) as the between subjed variable andthe sum
of the subjeds scores on the immoral and moral behaiors
questionndre as the dependat variable. The greder the score,
the greder the frequeny of moral behaiors (andthe lower the
frequeny of immoral behaiors) reported by the subjed. No
effed of behaior was found (t(59) = -.38, p = .71, partia n> <
.01) beween the paticipants who witnesed the immoral
behaior (M = 1.00, SD = .41) and the paticipants who
witnessed the moral behaior (M = 1.04, SD = .36).

6.5 Volunteeliing

An independst samples t-test was conduded entering behavior
(moral or immoral) as the beween subjed variable and the
number of minutes subjeds’ volunteged for anaher study
(rangng from zero to sixty) as the dependat variable. No effed
of behaiior was found (t(59) = -.59, p = .56, partial 11> < .01)
between the participants who witnessed the immoral behavior
(M = 16.75,SD = 17.02)andthe participants who witnessed the
moral behaior (M =19.35,SD = 17.30)

7. DISCUSSION

The results of the current study demongrate tha experiences in
tele-immersive environments can manipulate users  moral
identities in the physicd world. Participants who witnessd the
immoral behaior in a tele-immersive environment were more
likely to engage in physicd cleansng andrate themselves as less
moral compared to other students on campuswhen compared to
the subjeds who witnessed the moral behaior in a tele-
immersive environment.

The immoral andmoral behavior prompts in this study required
naticedly less mental energy from the paticipant than in
previous studies. In ZhongandLilj enquist’s studies, participants
were prompted to hand cpy a shat story tha was moral or
immoral or asked to adively recdl persond behaior tha was
moral or immora [36]. While bath of these prompts led to
significant self cleandng, they required physicd or mental
engagement from the participant. The moral and immoral tele-
immersive environment prompts were more passve (requiring
very little physicd or mental energy from the participant) and
still returned significant results. The ability to ddiver grea
perceptud deail in an immersive environment may allow tele-
immersive environments to easily achieve what other forms of
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media acomplish with more work, time, or human energy. For
beter or for worse, tele-immersive environments can alter our
attitudes andbehaviors.

8. FUTURE DIRECTIONS

Although these reseach results are interesting, we have nat
attempted to identify the mecanism tha drives the change in
paticipants morality. Alongwith testing other morality-focused
dependet variables, future studies should seek to explore and
hypahesize how tele-immersive environment experiences may
manipulate red world morality.

In addition, reseachers may want to study how viewing immoral
or socidly unaceptable behaior in  tele-immersive
environments might affed future tendenées for immoral or
socially unacceptable behavior in the physicd world [25].

Future work may also adopt other tele-immersive environnment
stimuli. For example, future simulations could be depicted from
a first person pant of view, so tha the participant would see
his/her virtud arms reading out to pund or assst other virtud
humans Although inceaing the amount of mental/physica
invdvement needed from paticipants, a tele-immersive
environment simulation where participants move around in the
virtud world and omplete moral or immoral tasks may be
extremely powerful.

Findly, the effed of telesimmersion on participants’ behaiors
and thoudhts in physicd redity may strengthen with more
immersive environments. Adgpting haptics, 3D sound, more
detailed graphics, or tracking and rendeing of the participant's
viewpaint could magnify the effeds seen in this study.
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10. FOOTNOTE

! We also manipulated a semnd independet variable based on
the appearance of the avatars. Half of the subjeds witnessed an
avatar that looked fadally similar to them in the virtud world,
the other hdf viewed dissmilar avatars. Given there was no
difference between these two conditions on any of the dependat
variables, this variable is nat discussed further in thetext.
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