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Abstract—This study examined the use of an immersive virtual environment
(IVE) in decreasing intergroup anxiety among university students. In Dinner-
time360!, the students engaged in an interpersonal encounter by sharing a virtual
dinner table with someone from another linguistic or cultural group. A control
group watched the documentary in a traditional 2D format. The results showed
that the documentary reduced intergroup anxiety in both situations, particularly
among students with high anxiety who engaged in the IVE. For the IVE viewers,
the decrease in intergroup anxiety was connected to two interpersonal elements:
perceptions of the character’s immediacy and an increased level of homophily.
These findings provide insights into the possibilities of IVEs in multicultural
learning among university students.
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1 Introduction

University education places great emphasis on multicultural competence, and stu-
dents are encouraged to build contacts outside their home country. Multicultural com-
petence is defined as “the awareness, knowledge, skills, and actions that are needed to
work effectively across cultural groups and to work with complex multicultural and
social justice issues” [1, p. XX]. Engaging in multicultural encounters is important for
students to be able to enter international careers. However, people often experience
anxiety toward people that are different from themselves, the so-called outgroup [2].
Indeed, some students may be reluctant to pursue international careers because of their
intergroup anxiety and stereotyped way of thinking. Meeting culturally diverse people,
for example via student exchanges, seems to be the best method for decreasing such
anxiety. However, such initiatives may be inaccessible for students with lower eco-
nomic status. Currently, the COVID-19 pandemic also prohibits students from taking
part in international student exchanges. Consequently, many university students are
missing out on opportunities to get used to and practice encounters with foreigners.

! Dinnertime360 is an IVE created by a company named Lyfta.
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Immersive virtual environments (IVEs) provide one means for students to engage in
multicultural encounters without leaving their home university — even in their living
rooms. This study focuses on an IVE called Dinnertime360, in which students engage
in parasocial contact by sharing a virtual dinner table with an outgroup member, that
is, someone with a cultural and linguistic background other than theirs. Studies have
shown that, in addition to direct face-to-face contact, mediated (i.e., parasocial) contact
decreases the anxiety felt in encountering outgroup members [3], [4], [5]. Thus, IVEs
such as Dinnertime360 may work as a tool for multicultural learning by providing a
convenient and safe place for experiencing contact with outgroup members such as
those considered foreign. However, IVEs’ potential for decreasing intergroup anxiety
is still largely unexplored in educational settings.

Blascovich et al. [6, p. 105] define a virtual environment as “synthetic sensory in-
formation that leads to perceptions of environments and their contents as if they were
not synthetic. An [IVE] is one that perceptually surrounds an individual.” Typically,
IVEs contain stereoscopic, 3D, or 360-degree views, other sensory information, and
interactivity. The latest research suggests that IVEs can evoke positive responses such
as empathy toward outgroup members; see e.g., [7], [8]. IVEs have been designed pre-
viously for educational purposes, such as reducing communication apprehension [9],
enhancing teachers’ empathy skills [10], and increasing learning motivation [11].

In this study, we investigated how university students’ parasocial contact with a for-
eigner, an immigrant to Finland, via Dinnertime360’s IVE and 2D versions, affect their
intergroup anxiety, a key concept in intergroup contact [12]. In addition, we explored
which interpersonal elements are significant in the contact. We were particularly inter-
ested in understanding whether experiencing parasocial contact in an IVE could provide
amore intense interpersonal experience with the documentary’s culturally diverse char-
acter than parasocial contact through a traditional 2D documentary. An intense positive
encounter may, in turn, lower the threshold for engaging in face-to-face multicultural
encounters in the future.

2 Intergroup contact and intergroup anxiety

According to Stephan [2] intergroup anxiety is anxiety that individuals experience
when they anticipate or engage in intergroup contact. For example, Mak et al. [13]
found that Australian domestic students who engaged in positive contact and experi-
enced less intergroup anxiety with international students also subsequently held more
positive attitudes toward the international students. In another study, Shim et al. [5]
tested whether parasocial contact between Korean university students and US nationals
in the media supported the parasocial contact theory. They found that parasocial contact
decreased the Korean students’ intergroup anxiety toward the Americans, which im-
pacted their behavioral and affective attitudes [5]. Intergroup anxiety decreased partic-
ularly among students who did not have direct contact with the Americans. Intergroup
anxiety is also often found in a mediating role in intergroup interactions; see e.g., [14],
[15], [16]. For instance, intergroup anxiety has been found to be the key mediator of
positive effects, such as reduced prejudice [17], [18] and a decrease in stereotypical
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attitudes [19], [20]. Thus, giving students the chance to experience positive contacts
with culturally and linguistically diverse individuals may be an effective way of teach-
ing multiculturalism.

Intergroup anxiety relies on four aspects: personal characteristics, prior intergroup
cognitions and attitudes, personal experiences, and situational factors [2]; see also [21].
Intergroup anxiety in turn affects the behaviors, cognitions, and affective reactions of
the intergroup (parasocial) interaction parties [2], [21], [22], [23]. Interestingly, in-
creased parasocial interaction in turn reduces intergroup anxiety [5]. Building on par-
asocial contact theory, we hypothesize that participation in both contact situations (IVE
engagement and watching in 2D) will decrease intergroup anxiety:

H1: Intergroup anxiety will decrease after experiencing parasocial contact through
engaging in the IVE or by watching the documentary in 2D.

3 Immersive virtual environments

Lee [24] states that parasocial processes are intensified with a viewer’s sense of im-
mersion in the mediated environment. However, IVEs’ potential for decreasing nega-
tive outgroup feelings in the context of multicultural encounters is largely unexplored.
This is surprising, as virtual reality (VR) has been referred to as “the ultimate empathy
machine” [7]. For example, immersive news is often constructed in such a way that the
viewer can “walk in someone else’s shoes,” for example a victim of war [25] or a home-
less person [7], to evoke empathetic feelings in the viewer. We argue that empathy may
also arise through being concerned for the other as distinct from oneself; see [26]. That
is, positive regard can be evoked by engaging in an interpersonal contact or, even better,
a relationship with the other in a mundane situation, such as a shared dinner.

Previous studies on VR indicate that the viewer’s sense of presence is important in
terms of immersion [27]. From an interpersonal perspective, a stronger sense of per-
sonal presence in an immersive environment also strengthens the perceived presence of
the others “met” in the [IVE—that is, social presence. In their early conceptualization,
Short et al. [28, p. 65] define social presence as “the degree of salience of the other
person in the interaction and the consequent salience of the interpersonal relationship.”
These notions underline the significance of interpersonal elements in IVEs.

Building on the implied potential of immersiveness for strengthening the interper-
sonal elements of mediated environments, we ask what differences can be found in
terms of intergroup anxiety between those who experience parasocial contact through
the IVE and those who watch the documentary in 2D. Liebers and Schramm [29] affirm
that, in addition to comparing cultures, the different kinds of media contexts also need
to be compared to better understand parasocial phenomena. The first research question
therefore is:

RQ1: What differences related to intergroup anxiety can be found between engaging
in the IVE and watching the 2D documentary?
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4 Parasocial Relationship Formation

This study looked further into the interpersonal elements of the contact from the
perspective of parasocial relationship formation. Pettigrew [30] claims it is crucial for
participants to see “friendship potential” in the parasocial contact for it to have positive
effects. Parasocial relationship formation [31], [32], [23] can be conceptualized through
the viewer’s affective, cognitive, and behavioral responses to represented media char-
acters [22]. Here, we focus on three interpersonal responses to parasocial contact, im-
mediacy, homophily, and attraction, which have been found significant in previous
studies [33], [3].

4.1 Immediacy

Presence and immediacy draw from the same fundament [34], [28], and researchers
have used the terms interchangeably. In the current study, the character’s perceived
presence in the encounter is operationalized as character immediacy because it more
clearly focuses on the interpersonal communication behavior of the documentary char-
acter. Immediate communication signals relationship initiation [35], and communica-
tion scholars often consider it to be a precursor for liking [33], [36]. Immediacy can
thus be seen as an indicator of the involvement and pleasantness of the communicator
[37].

An early description of immediacy is provided by Mehrabian [38, p. 203], who views
immediacy as communication behavior that enhances closeness to another person
through nonverbal messages. In a review by Bartlett Ellis et al. [39], immediacy is
characterized as an affect-based, multidimensional construct that, in contrast to
Mehrabian’s [38] description, cannot be reduced to either nonverbal or verbal behav-
iors.

In educational contexts, teacher immediacy has been linked to learning outcomes,
e.g., [40], [41], [42]. Perceptions of others’ immediacy can thus also be relevant in
multicultural learning and in decreasing intergroup anxiety. However, studies investi-
gating immediacy’s role in intergroup anxiety management are scarce. In fact, Bartlett
Ellis et al.’s review [39] on immediacy found only one article in which immediacy and
anxiety were scrutinized together. IVE studies have not considered immediacy as a de-
fining element either, even though presence has often been found as a significant ele-
ment.

Building on immediacy as a communicational element equivalent to the sense of
presence, which in turn has been previously linked to the positive effects of IVEs, we
ask whether those participants who experience a greater decrease in intergroup anxiety
also perceive the documentary character as more immediate. The second research ques-
tion is thus:

RQ2: What differences in the relationship between the level of intergroup anxiety

and the level of perceived character immediacy can be found between engaging in the
IVE and watching the 2D documentary?
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4.2  Interpersonal attraction and perceived homophily

Attraction and homophily are both important elements in parasocial and intergroup
interactions, and they predict more positive intergroup attitudes [43]. Perceived simi-
larity and attraction are especially important elements of the relationship initiation stage
and crucial for the parasocial interaction to proceed to a parasocial relationship [23].
Similarity or homophily has often been found to precede attraction. That is, people tend
to like those they find similar to themselves. Attitude homophily in particular has been
found significant in multicultural interactions, e.g., [43]. Furthermore, Turner [44]
found attitude homophily to be the strongest predictor of parasocial interaction. Ac-
cordingly, social identity [e.g., how prone one is to expecting difficulties in interacting
with the outgroup because of attitudinal differences] is also an important element that
determines the level of intergroup anxiety [2].

Interpersonal attraction is generally considered an important element in generating
positive responses to parasocial contact, e.g., [45]. It is a multidimensional construct
that includes social, task, and physical attraction [46]. Typically, parasocial contact
promotes social and task attraction, and then proceeds to parasocial interaction and a
sense of the relationship’s importance [47]. Schiappa et al. [3, p. 99] add that physical
attraction may also play a role in enhancing attitude change through parasocial contact.

Based on the findings that link attraction and homophily to intergroup and parasocial
phenomena, the third and final research question is:

RQ3: What differences in the relationship between the level of intergroup anxiety
and the level of perceived homophily and interpersonal attraction can be found between
engaging in the IVE and watching the 2D documentary?

5 Materials and methods

5.1 Participants and materials

The data were gathered in a medium-sized university in Finland at the end of 2019.
Participants (n = 50) were recruited through advertisements on the university’s notice
boards, mailing lists, and face-to-face pitches before classes. There were 11 men and
39 women aged 19 to 49 (M = 27.60, SD = 7.84). All participants were university stu-
dents of Finnish ethnicity, aside from one person of dual nationality (Finnish—Russian).
The participants were asked to participate in a study on “video documentaries and their
effects.” The study was conducted following the guidelines of the Finnish National
Board on Research Integrity [48]. Informed consent was obtained in advance from all
participants, and they were given a movie ticket as a reward for taking part.

Dinnertime360 is an immersive online storytelling platform, which has been de-
signed for educational purposes. It includes the individual story worlds of four people.
In the current study, a story about Muhammed was used. Muhammed is a Middle East-
ern man living in Finland with his six-year-old daughter. In the IVE version, the viewer
places him/herself at the same dinner table as Muhammed and his daughter in
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Muhammed’s living room. S/he navigates the living room and explores the surround-
ings, using a mouse on a 360-degree platform.

On the dinner table there are four icons that the viewer can click on with a mouse.
Through one icon, the viewer can watch a video of Muhammed narrating his family’s
journey and life in Finland as refugees. The video is in English with Finnish subtitles.
Another icon opens a short video in which Muhammed makes an okra dish. A third
icon takes the viewer into a platform through which they can “make hummus” by mov-
ing the mouse to stir and add ingredients. Finally, an icon of VR headset offers a sug-
gestion to watch a VR video by placing a mobile phone inside a VR headset. With the
headset, the viewer can sit down at the dinner table in a stereoscopic, 360-degree video
and watch Muhammed and his daughter on a sofa talking Arabic.

5.2  Procedures and equipment

Participants were randomly assigned to either engage in the IVE or watch the 2D
version of the documentary. The even distribution of men and women in both groups
was however ensured. In the IVE group (n = 25), there were six men and 19 women,
aged 19 to 41 (M = 26.84, SD = 6.50). In the 2D group (n = 25), there were five men
and 20 women, aged 20 to 49 (M = 28.63, SD = 9.06). The experiment was carried out
in a soundproof studio. Participants first read an explanation of the study procedures.
In the IVE group, participants were informed about possible nausea caused by VR head-
set and given the opportunity to watch the 2D version. Two participants opted to be in
the 2D group.

Next, the participants filled in a pre-study questionnaire. In addition to demographic
questions, they saw a picture of Muhammed, who later appeared in the documentary,
and filled in the intergroup anxiety scale. After completion, they experienced parasocial
contact with Muhammed by either engaging in the IVE or watching the documentary
in 2D.

In the IVE condition, the participants navigated the platform and clicked all four
icons. In the 2D condition, the participants only watched the story and the VR dinner
table video in 2D (the video is also available in 360-degree video form; in this study,
the control group watched it without moving the view). Thus, the added elements in the
IVE condition were (1) the ability to navigate the dining area in a 360-degree image;
(2) the ability to click icons at one’s own pace and in one’s chosen order; (3) two recipes
for the dishes on the table; and (4) the stereoscopic, 360-degree form of the dinner table
video.

After viewing the material, the participants answered the post-test questionnaire, in-
cluding the scales outlined in Table 1. The experiment lasted from 30 to 60 minutes.
The conditions were meant to match private user experiences. Thus, we showed the
video on a 14-inch laptop and used inexpensive VR headset, which was operated by
placing a mobile phone inside the headset. Sound was played through speakers on both
sides of the participant, except when using the VR headset, when the sound came from
headphones.
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53 Measures

The questionnaire contained 144 items, including demographic questions and six
open-ended questionsz. All scales were translated into Finnish using cross-translation.
Scales used in this study measured the following variables: intergroup anxiety, nonver-

bal immediacy, generalized immediacy, homophily, and interpersonal attraction (see
Table 1).

Table 1. Measures

Variable Cronbach’s alpha | Mean SD Scale

Intergroup anxiety (pre-test) .84 39.66 9.59 |11 items, 7-point scale (1-7)
Intergroup anxiety (post-test) .87 28.60 9.37 |11 items, 7-point scale (1-7)
Nonverbal immediacy .86 97.10 8.95 |26 items, 5-point scale (1-5)
Generalized immediacy 74 22.58 3.24 |4 items, 7-point scale (1-7)

Background homophily 78 24.24 7.97 |10 items, 7-point scale (1-7)
Attitude homophily 90 62.36 12.20 |15 items, 7-point scale (1-7)
Task attraction 91 79.26 9.09 |14 items, 7-point scale (1-7)
Social attraction 92 63.70 10.68 |12 items, 7-point scale (1-7)
Physical attraction 91 59.44 10.24 |12 items, 7-point scale (1-7)

Intergroup anxiety. Intergroup anxiety towards the documentary’s character was
measured using Stephan and Stephan’s [21] measure. The scale includes 11 questions
on a scale 1 to 7 about whether the respondent would feel certain, awkward, self-con-
scious, happy, accepted, confident, irritated, impatient, defensive, suspicious and care-
ful, if he or she were to interact with the speaker. The scale has been widely used in
studies scrutinizing different kinds of contact and minorities, e.g., [49], [5], [15], [12].
The scale was included in the pre- and post-test.

Immediacy. Perceived immediacy of the documentary’s character was measured
with two scales. Richmond et al.’s [33] Nonverbal Immediacy Scale’s observer report
version (NIS-O) was used to measure participants’ perceptions of the character’s non-
verbal communication. In addition, a modified version of Andersen et al.’s [35] Gen-
eralized Immediacy scale (GI) was used. To fit the purposes of the study, the first five
items of the scale were omitted. The items used included four adjectives (immediate/not
immediate, cold/warm, unfriendly/friendly, close/distant) on a bipolar scale. The par-
ticipants were provided with the definition of immediacy before answering the items.
A similar version of the scale has been used successfully in a study by Isotalus and
Muukkonen [50].

Perceived homophily. To measure the perceived homophily of the documentary’s
character, a scale of perceived homophily, originally developed by McCroskey et al.
[51] and later improved by McCroskey et al. [52], was used. The original scale includes
four dimensions: homophily of attitude, background, morality, and appearance. How-
ever, only background and attitude homophily scales were used as there is some doubt
about the stability of the morality and appearance dimensions [52], [53].

2 Open-ended questions and three scales are not reported in this study.

208 http://www.i-jet.org



Paper—Testing an Immersive Virtual Environment for Decreasing Intergroup Anxiety among University...

Interpersonal attraction. Interpersonal attraction to the documentary’s character
was measured with a scale originally developed by McCroskey and McCain [46] and
later improved by McCroskey et al. [52]. The scale measures three dimensions of per-
ceived attraction: social, task, and physical attraction.

6 Results

The Shapiro-Wilk test (p > .05) was utilized to assess the normality of distribution
of investigated variables. Within the whole data set, all variables were distributed nor-
mally except post-test intergroup anxiety in the IVE group. Hence, the Mann-Whitney
U test was used to analyze the difference in the variable between the IVE and 2D
groups. As for testing differences among all other variables, a two-tailed t-test was used.
Additionally, a one-tailed paired t-test was used to evaluate the decrease in intergroup
anxiety. Data are presented as mean + standard deviation along with effect size (Co-
hen’s d). Pearson’s correlation was used to analyze the relationships between variables.
P-values < .05 were considered statistically significant.

6.1 Decrease in Intergroup Anxiety

The first hypothesis (H1) predicted that intergroup anxiety would decrease after ex-
periencing parasocial contact through engaging in the IVE or watching the documen-
tary in 2D. In order to test this hypothesis, a paired samples t-test was conducted to
compare the pre-test and post-test Intergroup Anxiety Scale. The results indicated that
there was a significant difference between the scores of the pre-test (M = 39.66, SD =
9.59) and the post-test (M = 28.60, SD = 9.37); #49)=10.60, p <.001, d = 1.15. Thus,
H1 was supported.

The first research question (RQ1) asked about the differences related to intergroup
anxiety that can be found between engaging in the IVE and watching the 2D documen-
tary. There was a difference, although not statistically significant, in the mean values
of pre-test intergroup anxiety between the two groups (see Table 2). Therefore, a new
variable “relative decrease in intergroup anxiety” was formulated. This variable depicts
the percentage of decrease in intergroup anxiety of each individual. The average rela-
tive decrease in intergroup anxiety was larger within the IVE group (M = 32.93, SD =
18.25) than within the 2D group (M =22.31, SD = 13.6); #(48)=2.33, p <.05, d = 0.66.
Additionally, a Mann-Whitney U test indicated that post-test intergroup anxiety was
lower within the IVE group (Mdn = 24) than within the 2D group (Mdn =34), U= 179,
p < .01. In other words, experiencing parasocial contact through engaging in the IVE
version of the documentary produced a larger decrease in intergroup anxiety than
watching the 2D version.
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Table 2. Mean differences between groups (IVE and 2D).

Variable IVE group (n=25) 2D group (n=25) ) Cohen’s d
Mean SD Mean SD

Pre-test Intergroup anxiety 38.08 9.58 41.24 9.52 -1.17 0.33
Post-test Intergroup anxiety** 25.16° 8.74 32.04 8.84 -2.77 0.78
Relative decrease in 32.93 18.25 2231 13.60 233 0.66
Intergroup anxiety*

Nonverbal immediacy 97.44 8.51 96.76 9.55 0.27 0.08
Generalized immediacy 23.16 3.26 22.00 3.18 1.27 0.36
Background homophily 24.04 7.75 24.44 8.34 -0.18 0.05
Attitude homophily 64.44 11.49 60.28 12.75 1.21 0.34
Task attraction* 81.96 6.33 76.56 10.64 2.18 0.62
Social attraction 66.28 9.03 61.12 11.72 1.74 0.49
Physical attraction 61.12 8.93 57.76 11.33 1.16 0.33

Note. *p <.05. **p<.01.
Data was not normally distributed within IVE group, " Data was not normally distributed within either group

6.2 Immediacy and Decrease in Intergroup Anxiety

The second research question (RQ2) inquired about the differences in the relation-
ship between the level of intergroup anxiety and the level of perceived character imme-
diacy that can be found between engaging in the IVE and watching the 2D documen-
tary. Within the whole data set, the relative decrease in intergroup anxiety and per-
ceived generalized immediacy were found to be moderately positively correlated (» =
.55, p <.001). Additionally, a definite but small positive correlation was observed be-
tween the relative decrease in intergroup anxiety and perceived nonverbal immediacy
(r=.28,p<.05).

The relationships between the variables show that the more immediate the behavior
of the documentary’s character was perceived to be, the greater the decrease in inter-
group anxiety was. Within the IVE group, the relative decrease in intergroup anxiety
correlated positively with both generalized immediacy (= .57, p <.01) and nonverbal
immediacy (» = .29, p = .078). With the latter, the correlation was not statistically sig-
nificant. Within the 2D group, similar correlations for generalized immediacy (r = .47,
p < .01) and nonverbal immediacy (» = .28, p = .086) were observed. These findings
indicate that the positive relationship between the decrease in anxiety and generalized
immediacy was stronger within the IVE group than within the 2D group. The Pearson
correlations between variables are presented in Table 3 (both groups) and Table 4
(within each group).
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Table 3. Correlations between variables (both groups, N = 50).

Variable 1 2 3 4 5 6 7 8
1. Relative decrease in Inter-
group anxiety
2. Nonverbal immediacy 28* -
3. Generalized immediacy Rl ) Co i
4. Background homophily .07 -.002  |-.02 -
5. Attitude homophily 34* .16 33%* 33% -
6. Task attraction 29* .07 ST 110 ATEEE |-
7. Social attraction 38** .09 S50%*F* 121 S9FEE | 68F** |-
8. Physical attraction -.07 .07 23 21 34* S3EE | 5%

Note. *p <.05. ¥**p<.01. ¥***p<.001.

Table 4. Correlations between variables within groups (IVE and 2D).

Variable 1 2 3 4 5 6 7 8
tle'rzf(}zgfnjf;rye“e info- |, 28 a7t |01 19 |39 |28 |-03
2. Nonverbal immediacy  |.29 - 37 -.12 .09 .04 12 .05
3. Generalized immediacy |.57** 45% - -.17 .30 OOFFF | 61%* 37
4. Background homophily |.15 15 15 - .10 .08 18 15
5. Attitude homophily 42* 23 32 63FFF 1o 48* O2%F* | 4T*
6. Task attraction .04 11 43%* 17 .39 - JIOFEE | 62K
7. Social attraction .40 .02 32 23 ST 43* - T LEEE
8. Physical attraction -.23 .09 .01 31 11 28 -.04 -

Note. *p <.05. ¥**p<.01. ¥***p<.001.
IVE group (n = 25) below diagonal; 2D group (n = 25) above.

6.3 Homophily and Attraction and Decrease in Intergroup Anxiety

The third research question (RQ3) inquired about the differences in the relationship
between the level of intergroup anxiety and the level of perceived homophily and in-
terpersonal attraction that can be found between engaging in the IVE and watching the
2D documentary. Pre-test intergroup anxiety correlated negatively with task attraction
(r=.45, p <.001) and social attraction (r = .47, p <.001). Post-test intergroup anxiety,
in turn, correlated negatively with attitude homophily (» = .44, p < .01), task attraction
(r=.55, p <.001), and social attraction (» = .60, p <.001).

Within the IVE group, there was a positive correlation between perceived attitude
homophily and the relative decrease in anxiety (» = .42, p < .05). In addition, within
this group, the relative decrease in anxiety was also positively correlated with the level
of social attraction, and negatively correlated with level of physical attraction, though
this correlation was minor and non-significant. The relationships between the relative
decrease in anxiety and both perceived background homophily and task attraction were
non-existent. On the contrary, within the 2D group there was a positive correlation be-
tween task attraction and the relative decrease in anxiety (» = .41, p <.05), while the
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relationship between attitude homophily and the relative decrease in anxiety was non-
existent.

In sum, while the relative decrease in intergroup anxiety correlated positively with
attitude homophily, task and social attraction, its relationship with the level of back-
ground homophily, and physical attraction was non-existent (see Table 3).

6.4  Additional Analyses: High Anxiety Sub-group

To further investigate the relationships between the given variables and intergroup
anxiety as well as the differences between the IVE and 2D groups (RQs 1, 2, and 3),
the data were divided in half according to the pre-test intergroup anxiety of participants.
Two groups were formed: those with lower anxiety (n = 26) and those with higher
anxiety (n = 24). As we focused on the differences between the IVE and 2D groups
within these low/high anxiety groups, statistically significant differences were detected
between the IVE and 2D groups within the high anxiety sub-group (hereafter HA-IVE
and HA-2D).

An independent samples t-test indicated that scores on generalized immediacy were
significantly higher for HA-IVE (M = 23.60, SD = 2.07) than for HA-2D (M = 21.14,
SD =2.98); 1(22)=2.24, p < .05, d = 0.96.). In addition, perceived attitude homophily
was significantly higher for HA-IVE (M = 66.70, SD = 12.87) than for HA-2D (M =
55.71, SD = 8.94); 1(22)=2.48, p < .05, d = 0.99. Also, task attraction was significantly
higher for HA-IVE (M = 75.50, SD = 5.38) than for HA-2D (M = 67.86, SD = 8.14);
#(22)=2.59, p <.05,d = 1.11. Relative decrease in intergroup anxiety was significantly
greater for HA-IVE (M = 38.15, SD = 19.45) than for HA-2D (M =21.48, SD = 13.77);
#(22)=2.48, p < .05, d = 0.99. Similar differences were not observed between the low
anxiety IVE and 2D groups. These results suggest that the IVE documentary evoked
stronger perceptions of immediacy, attitude homophily and task attraction and a greater
relative decrease in intergroup anxiety, especially when the participants’ pre-test inter-
group anxiety was above average.

7 Discussion

This study examined the potential of parasocial contact in an immersive virtual en-
vironment (IVE) called Dinnertime360 for decreasing intergroup anxiety among uni-
versity students and the interpersonal elements connected to any such effect. Our study
demonstrates the potential of [IVEs in multicultural learning among university students.

We hypothesized that experiencing parasocial contact with an outgroup member,
either through engaging in Dinnertime360 as an IVE or watching similar content as a
2D documentary, would decrease intergroup anxiety. The study found that both condi-
tions did decrease anxiety, but the decrease was greater among participants who en-
gaged in the IVE. Thus, it appears that the added elements of the IVE, such as stereo-
scopic and 360-degree views, generated a stronger response. Note that, for example,
the amount of the character’s self-disclosure remained the same in both situations.
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The result is interesting, as there has been some doubt about the actual benefits of
immersiveness per se, in terms of generating positive responses; for review, see [54].
Sundar et al. [55] have, for example, suggested that, when the content of a documentary
is highly emotional, the technological features may matter less in generating a sense of
presence. In other words, they suggest that immersion is created through the events and
story featured in the audiovisual material. However, Dinnertime360 used in this study
included the documentary character’s revelation of highly emotional issues, such as
death and financial hardship, which remained the same in both conditions (IVE and
2D). Even so, the IVE version resulted in a greater decrease in intergroup anxiety. Thus,
the results of this study suggest that immersiveness, as conceptualized here, can add
value to audiovisual materials intended to provide an intense interpersonal experience
of parasocial contact. Here, immersiveness was composed of the ability to explore and
interact with the IVE and experience “the dinner table situation” in VR. Thus, in Din-
nertime360°s immersive version, the students were active participants, rather than pas-
sive spectators.

The results also showed that participants who (1) scored higher in the intergroup
anxiety pre-test and (2) engaged in IVE showed a greater relative decrease in intergroup
anxiety. The result complements previous studies indicating that, for example, individ-
uals with a higher need for cognitive closure benefit most from contact interventions
because of lowered anxiousness [56]. IVEs may be especially beneficial for those stu-
dents who experience high intergroup anxiety, that is, students who do not have multi-
cultural contacts and lack the opportunity to engage in multicultural encounters such as
student exchanges. Thus, specific immersive platforms could be designed for adult stu-
dents with both high anxiety and little opportunity to interact with individuals whose
cultural background differs from theirs.

Based on the results, two elements were particularly significant in the IVE: general
immediacy and attitude homophily. The modified version of the General Immediacy
(GI) scale showed moderate correlation with the average decrease in intergroup anxiety
in both groups. This relationship was stronger for the IVE viewers. Interestingly, a sim-
ilar relationship was not found between anxiety and nonverbal immediacy, measured
by the Nonverbal Immediacy Scale-Observer Report (NIS-O). In other words, the
scales appeared to measure two different things: the thing measured by the modified GI
scale was relevant in terms of decreasing intergroup anxiety, whereas the NIS-O was
not. Next, we attempt to shed light on the differing results and the relevant construct
captured with the GI scale in the context of this study.

NIS-O focuses on observations of the other’s communication, whereas the modified
GI focuses more on the relational closeness between the interactants. Bartlett Ellis et
al. [39] state that immediacy is not limited to nonverbal communication, but instead is
an affect-based construct. The intergroup anxiety scale used in this study also empha-
sizes the affective side of intergroup anxiety [2]. Therefore, it may be that general im-
mediacy as an affect-based construct resonated particularly well with intergroup anxi-
ety as an affect-based outcome variable. Hasler et al. [57] also point out that [IVEs ap-
pear to specifically generate more affect-based, implicit viewer responses than cogni-
tive ones.
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This implies that IVEs may be especially beneficial in generating further positive
responses toward outgroup members by evoking more relationship-oriented percep-
tions that operate on the affective side of the human psyche than traditional 2D repre-
sentations. In an IVE, the viewer’s focus is shifted from observing the character’s com-
munication to the possibility of their emerging relationship, that is “the friendship po-
tential” [30] of the character. This perspective also includes the viewer’s experience of
themself as present and in relation to the other in the interactional setting of the IVE.
Thus, through providing a more powerful, emotionally engaging experience of “meet-
ing” an outgroup member, IVEs may strengthen the effects of parasocial contact.

The importance of presence has been demonstrated in several VR studies, e.g., [58],
[55]; for a meta-analysis, see [27]; yet this study sheds light on the concept’s interper-
sonal inducements. Indeed, we encourage researchers to look into immediacy sepa-
rately from social presence, as immediacy is more clearly a relational concept. As Short
et al. [28, p. 73] state, immediacy may vary, even when social presence remains the
same.

Our results imply that the interpersonal routes to decreased anxiety in [IVEs and 2D
documentaries also follow two separate paths. For those watching the 2D version, a
stronger perception of task attraction was connected to decreased anxiety, which is in
line with previous studies, e.g., [47], [3]. However, for the IVE viewers, attitude ho-
mophily was significantly connected to decreased intergroup anxiety. In other words,
for those who engaged in the immersive documentary, it was more important to share
similar attitudes with Muhammed in order to experience less intergroup anxiety than to
find him attractive in task-related issues. It is noteworthy that Muhammed differs in
several ways from most of the study’s participants: Muhammed is a middle-aged, Mid-
dle Eastern single father and an immigrant to Finland. Participants in this study were
Finnish-born university students mostly in their twenties. Furthermore, 78% of the par-
ticipants identified as women. Thus, in the IVE condition, the participants, although
demographically different, found attitudinal similarities with Muhammed that de-
creased their intergroup anxiety.

Tukachinsky and Stever [23] see homophily as especially significant in the experi-
mentation stage of parasocial relationship development [see also 44]. Similarly, Liu et
al. [43] found attitude homophily to be a significant element of initial multicultural
interactions among university students. Thus, one explanation may be that those stu-
dents who engaged in the IVE proceeded further in the interpersonal and parasocial
relationship formation than those who saw the 2D version. Interestingly, Powell et al.
[59] found homophily, especially attitude homophily, to be positively related to ratings
of (teacher) immediacy. Thus, if immersion in the IVE enhanced perceptions of char-
acter immediacy, it could have generated increased perceptions of homophily. Per-
ceived homophily, in turn, has been found to predict parasocial interactions [44], inter-
group interactions [43], and positive viewer attitudes [60]. Accordingly, when looking
at the potential of IVEs in multicultural learning and parasocial contacts, the two most
interesting elements seem to be the synergy between relational immediacy and per-
ceived homophily.

The present study has limitations. First, our sample size of 50 students was relatively
small. However, the small sample size allowed great control over the experiment.
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Second, we conceptualized immersiveness as the technological features of the IVE plat-
form. We accept that the extra elements constituting immersiveness can also be seen as
additional content. Even so, the extra elements allowed the viewer to interact with the
IVE instead of passive viewing and thus, from our perspective, essentially constitute
immersiveness. Future studies should focus on the experience of immersion to further
understand the exact technological features significant to the interpersonal aspects of
IVEs. Finally, we modified the GI scale for the purposes of this study, which in itself
challenges the original concept of generalized immediacy. Future studies should further
investigate the phenomenon revealed here. Relevant constructs may include, for in-
stance, relational communication and measures of parasocial interaction.

To summarize, the results of this study imply that immersiveness has the potential
to enhance interpersonal elements of parasocial contact. The decrease in intergroup
anxiety specifically is important in the context of multicultural learning because it has
been found to positively correlate with more generalized outgroup attitudes; for review,
see [2]. Accordingly, when students experience fewer negative feelings toward multi-
cultural contacts, they are more likely to engage in face-to-face multicultural interac-
tions in their subsequent studies and future career. In conclusion, IVEs provide a prom-
ising tool for developing multicultural competence among adult students.
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