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Background. Gender differences exist in almost every aspect of our lives. Individuals 
have an array of different social expectations with regard to behaviors, communication, 
appearance, attitudes, and social roles, but these expectations tend to be based on wheth-
er the individual is male or female. Currently, many social studies have been done with 
the help of virtual reality technologies. They have been effectively applied to the study of 
many social phenomena such as nonverbal communication, social skills training, social 
anxiety rehabilitation, etc. Recently considerable attention has been paid to issue of gen-
der differences during social interaction with the virtual partners, avatars. However, the 
question of gender differences during interactions with avatars of diverse ethnic appear-
ances has seldom been studied. 

Objective. The goal of this study was to investigate the gender peculiarities of in-
teraction with avatars of different ethnic appearances. We used the CAVE virtual reality 
system to study gender differences in interpersonal distances which were maintained 
with avatars. 

Design. We designed four three-dimensional virtual scenes with avatars of four 
different ethnic appearances. They were avatars of Slavic, Asian, North Caucasian, and 
African appearance. All the avatars were male. The participants (who all identified as 
Russians) were immersed in virtual environments with the help of the CAVE virtual real-
ity system. Their task was to approach the avatar, present herself/himself in any way they 
wanted, and give instructions for the work. During the task the interpersonal distances 
between the participants and the avatars were measured. After leaving the CAVE, the 
participants were asked to fill out a questionnaire assessing the Presence effect. 

Results. The results showed gender differences in how much interpersonal distance 
was maintained: women preferred to keep shorter interpersonal distances with their 
virtual partners than men did. Moreover, the results showed the impact of ethnic ap-
pearance on interpersonal distances. Women approached the avatars of their own ethnic 
group more closely and kept further away from the avatars of other ethnic groups. Unlike 
the women, the men stayed the same distance away from the avatars of different ethnic 
groups. Both gender groups kept equally far away from the avatar of African appearance. 
Gender differences were also revealed in the participants’ estimates of the Presence effect. 
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Conclusion. We developed a comprehensive method for analyzing the gender dif-
ferences in interaction with the avatars, including both subjective (the sense of Presence, 
semantic differential technique) and objective (assessment of interpersonal distance) 
characteristics. This method allowed us to assess gender variables during the social in-
teraction using both behavioral and psychological responses. The same method can be 
applied successfully to the study of gender differences regarding other social phenomena.

Keywords: gender differences, interethnic interaction, interpersonal distance, avatar, 
Presence effect, CAVE virtual reality technology

Introduction
The social perception which occurs in interpersonal interaction is among the most 
important aspects of communication (Andreeva, 1990). A large number of social, 
personal, and situational factors have an effect on communicative behavior. One 
of these factors is gender, which is determined by the behaviors and attitudes that 
a society considers proper for its males and females (Klecina, 2003; Henslin, Nel-
son, 1997). Considerable attention has recently been paid to the question of gender 
differences within social interaction (Andreeva, 2013; Reeder, 2009; Eagly, Wood, 
2013). Many studies have shown that women and men communicate very differ-
ently in many key aspects (Eagly, 1983; Block, 1976).

In communication, each person takes a certain gender role according to spe-
cific gender stereotypes, including behavioral features of men and women which 
are widespread in his or her society. The content and origins of gender stereotypes 
differ in different cultures, and vary in intensity and forms across countries. Many 
modern studies have shown that communication style (nonverbal behavior, linguis-
tic strategies, aggression, leadership, self-esteem, etc.) differs between sexes in their 
particular cultures (Hofstede, McCrae, 2004; Xiufang Xia, 2013; Zell et al., 2015). 

Researchers studying gender pay attention to nonverbal behavioral cues, such 
as gestures, facial expressions, postures, and appearance. One of the several sub-
categories in the study of nonverbal communication is proxemics, i.e. how humans 
use space to interact with others in everyday life.  The basic concept of proxemics is 
interpersonal distance (Hall, 1966), which can transmit a lot of information about 
the communication process: the degree of sympathy and trust between the partners 
in the dialogue, the social status of the communicating persons, the duration of 
their acquaintance, respect, etc. (Henley, LaFrance, 1984). 

The spatial behavior of a person takes place in the context of individual psy-
chological, environmental, and socio-cultural factors, which include ethnicity and 
gender. In particular, the organization of interpersonal space varies according to 
the partner’s gender. Many researchers have found that the space organized by 
women was more compact than the space organized by men (Kreidlin, 2005). This 
behavior was considered a manifestation of female communication style: women 
are more open, friendlier, and more focused on establishing comfortable condi-
tions for cooperation. Studies of spatial behavior have traditionally used methods 
such as observation, survey, and experiment. 

Currently, digital technologies, particularly virtual reality (VR) systems, are in 
wide use in the studies of social processes (Zinchenko et al., 2015; Fox et al., 2009; 
Blascovich et al., 2002). Nonverbal behavior is one of the psychological phenom-
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ena explored with the help of VR technologies, which were developed in order 
to study interaction with virtual partners. It has been shown that the participants 
may perceive a virtual partner in two different ways: as an agent (a virtual partner 
controlled by a computer program), or an avatar (a partner representing another 
character). In the latter case the participant’s behavior was revealed to be very simi-
lar to the behavior that he or she exhibits with human beings (Lucas et al., 2014; 
Bailenson et al., 2008). This similarity was particularly evident in the proxemics: 
participants preferred not to violate their personal space when communicating 
with avatars (Bailenson et al., 2003; Menshikova et al., 2018). These and many other 
studies have shown that  interaction with virtual partners can contribute to social 
behavior training, and then the skills acquired in a virtual environment extrapo-
lated into real life (Menshikova et al., 2017). 

Much of the research applying VR systems to studying social phenomena has 
considered gender behavior in the process of “user-avatar” interaction. For exam-
ple, in a 2013 study by Preda and Jovanova, the influence of the gender of both the 
participant and the avatar on the efficiency of communication was investigated. 
Virtual partners (male and female), who differed in the degree of their behavioral 
realism, were designed. The avatars were constructed highly realistically: Their lip 
movements could match the phonemes spoken; they could blink their eyes, and 
turn their heads to follow the participant’s glance to keep eye-contact. The results 
showed that the participants perceived avatars of their own gender as more truth-
ful (Nowak, Rauh, 2008), and that a male agent was perceived as more convincing 
compared to a female avatar.

The avatar’s gender has also been demonstrated to be a factor (Petrakou, 2010; 
Pals et al., 2014). Researchers investigating the interpersonal distance maintained 
with the avatars have found that the most important factors affecting whether an 
avatar would be admitted into the user’s interpersonal space were:

t� UIF� HFOEFS�PG� CPUI� UIF�QBSUJDJQBOU� BOE� UIF� BWBUBS�� JG� UIFZ� DPJODJEFE
� UIF�
interpersonal distance decreased;

t� UIF�EJSFDUJPO�PG�UIF�BWBUBS�T�HB[F��JO�UIF�DBTF�PG�EJSFDU�FZF�DPOUBDU
�UIF�JOUFS-
personal distance increased.

The influence of the gender and personality characteristics of participants on 
their emotional preferences when communicating with avatars was also been dem-
onstrated (Diemer et al., 2015). Diemer et al. showed that women who were in-
troverts preferred to communicate with avatars which were similar to themselves 
in appearance, whereas women who were extroverts chose to communicate with 
avatars of different appearance, e.g. having brighter clothes or different hairstyles, 
or even belonging to other ethnic or racial groups.

From the very beginning of VR application to social studies, the question of 
whether the participant believed the virtual world as real has been actively dis-
cussed (Riva, 1999). The perceptual experience, which enables users to believe that 
they are “being there” in the virtual world, is important for assessing the impact of 
the virtual environment. The effectiveness of virtual environments has often been 
linked to the sense of Presence. Presence is defined as the subjective experience of 
being in the virtual environment, even when the user is physically situated in the 
real environment.  The Presence effect is considered an indicator of immersion in 
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the virtual environment and is measured using the Presence questionnaire (Wit-
mer, Singer, 1998).

The application of VR systems has proven effective in the study of gender dif-
ferences of the “user-avatar” interaction. However, some aspects of this issue have 
not yet been studied sufficiently. In particular, the interaction between two impor-
tant factors of communication–the gender and ethnic appearance of the avatars– 
remains unclear. To measure the role of a participant’s gender in interactions with 
avatars of different ethnic appearances, we evaluated the behavioral (interpersonal 
distances) and psychological (Presence effect) responses.

Goal
The goal of our study was to investigate gender differences during the interactions 
with avatars of different ethnic appearances. The following research hypotheses 
were tested:

t� 5IFSF�XJMM�CF�HFOEFS�EJGGFSFODFT�JO�UIF�JOUFSQFSTPOBM�EJTUBODFT�NBJOUBJOFE�
with avatars: women will keep shorter interpersonal distances from avatars 
in comparison with men.

t� 5IFSF�XJMM�CF�HFOEFS�EJGGFSFODFT� JO� UIF� JOUFSQFSTPOBM�EJTUBODFT�EFQFOEJOH�
upon the ethnic appearance of the avatars: women will come closer to ava-
tars of their own ethnic group.

t� 5IFSF�XJMM�CF�HFOEFS�EJGGFSFODFT�JO�UIF�JOUFOTJUZ�PG�1SFTFODF�FGGFDU�
t� 5IF�JOUFSQFSTPOBM�EJTUBODF�XJMM�DPSSFMBUF�XJUI�UIF�JOUFOTJUZ�PG�UIF�1SFTFODF�

effect: the higher the degree of Presence, the longer interpersonal distance 
will be chosen by the participants when interacting with the avatars.

Design 
Participants.  The sample consisted of 41 participants (22 females, 19 males, age 18 
to 26 years). All participants had normal or corrected-to-normal vision and had no 
vestibular disorders or brain injuries. All participants declared themselves ethnic 
Russians. All of them live permanently in Moscow and the Moscow region. The 
small sample size was due to the complexity of our experimental procedure and the 
large amounts of data they produce.

Stimulation. Four three-dimensional virtual scenes with avatars were de-
signed. Each virtual scene represented a large room connected to the office where 
the virtual partner was standing. Four types of avatars of different ethnic appear-
ance were created, including avatars of Slavic, Asian, North Caucasian, and African 
appearance. All avatars were male. The appearance of the avatars slightly differed 
in the manifestation of masculine-feminine features: the avatar of North Caucasus 
appearance had more expressed masculine features, the avatar of Slavic appearance 
showed less pronounced masculine features, and the avatars of Asian and African 
appearance had moderately expressed features. Figure 1 shows a scene of interac-
tion of a participant with one of the avatars of African appearance.

Equipment. The virtual scenes were presented using CAVE virtual reality sys-
tem Barco Ispace 4 with a screen resolution of 1280 x1024 and a field of view of 
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180º. Special glasses CrystalEyes 3 allowed the participant to form 3D virtual ob-
jects and characters. Participants could move through the virtual environment us-
ing a manipulator Flystick2. The participant’s location was recorded with an 8 Hz 
update frequency. Unity 3D Professional was used for the software development.

 

Figure 1. A participant communicating with an avatar  
of African appearance.

Procedure. The participants first had to be trained to navigate through the vir-
tual space using a Flystick. When they reported that they were ready, the main ex-
periment started. Each participant got into the starting position in the center of the 
virtual room, and was asked to go into the office room where the avatar was stand-
ing. According to the scenario, the participant played the role of an employer who 
had to hire a designer, an architect, and an engineer (avatar roles) to build country 
houses. The avatars represented workers who came for an interview. The partici-
pant’s task was to approach the avatar, introduce herself/himself in any way they 
wanted, and give instructions for the house construction. There was no time limit. 
Then the participant interacted with the three avatars of other ethnic appearance in 
the same way. The order of interaction with the avatars of different ethnic appear-
ance was quasi-random. The spatial coordinates of the participant’s movement in 
the virtual environment were recorded. On average, the interaction process with all 
avatars lasted for 2–3 hours.

After all the tasks in the virtual environment were completed, each participant 
was asked to fill out a questionnaire to assess the strength of the Presence effect. 
The standard questionnaire of B. Whitmer and M. Singer (Witmer, Singer, 1998) 
was modified in accordance with the objectives of this experiment. The modified 
version contained 17 questions, which assessed the general impression of the vir-
tual scenes, and the avatar’s appearance and behavior. Four questions specifically 
addressed the realism of the virtual scenes (№ 10, 11, 14, 16); seven questions con-
cerned the emotional impression of “being there” (№ 1, 4, 6, 7, 8, 9, 17); two ques-
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tions were about the appearance of avatars (№ 12, 13); and four questions were 
about any discomforts of nausea and disorientation arising in the virtual space 
(№ 2, 3, 5, 15). The participants rated the questions on a scale of 1 to 5, where 1 
corresponded to the minimum, and 5 to the maximum of the sense of being there, 
in the virtual environment.

Statistical processing. The data were processed with the use of SPSS Statistics 
22 software package. The interpersonal distances that participants maintained with 
the virtual humans were analyzed. The analysis encompassed only the particular 
zone within which the participant could have an “eye-to-eye” contact with the ava-
tar, not the entire trajectory of motion. This zone was chosen to reduce the vari-
ability of interpersonal distance values due to the compensation effect. This effect 
showed that participants establish a longer distance from the avatars when they are 
in the “eye-to-eye” zone, and a shorter distance once they leave this zone (Bailenson 
et al., 2003). For the virtual scenes the boundaries of this zone were determined as 
values of the visual angle in the range of ±30° relative to the axis direction of the 
participant’s and the avatar’s reciprocal gaze. Within this zone the mean values of 
interpersonal distance were calculated. The values of the Presence effect were cal-
culated as the average ratings of female and male samples for each ethnic version of 
the avatar, and for each question separately.

Results
Two types of data were analyzed separately for the female and male samples:

t� �UIF�JOUFSQFSTPOBM�EJTUBODF�UIBU�QBSUJDJQBOUT�NBJOUBJOFE�GSPN�UIF�BWBUBST�PG�
different ethnic appearance;

t� � UIF�QFSDFJWFE� JOUFOTJUZ�PG� UIF�1SFTFODF�FGGFDU�BOE� JUT�DPSSFMBUJPO�XJUI� UIF�
interpersonal distances.

Interpersonal distance maintained by participants with avatars of different 
ethnic appearance. Based on the data, the average interpersonal distances chosen 
by the participants during their interaction with avatars of different ethnic groups 
were calculated separately for the female and male samples. The results are given in 
Table 1, which shows the average values of distances (in meters) when the partici-
pants were facing avatars of African, Asian, Slavic, and North Caucasian appear-
ance. Standard deviations are given in parentheses. 

Table 1
The average interpersonal distance maintained with avatars of different ethnic appearances 
by the male and female participants 

  Avatars of Slavic 
appearance 

Avatars of North 
Caucasian 

appearance
Avatars of Asian 

appearance
Avatars of African 

appearance

Males 2.21 (0.56) 2.22 (0.69) 2.21 (0.67) 2.35 (0.57)

Females 2.10 (0.59) 2.09 (0.67) 2.13 (0.56) 2.22 (0.64)
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 Figure 2. Interpersonal distance (in m) maintained by male (black bars)  
and female (grey bars) participants when interacting with the avatars  
of different ethnic appearance

The x-axis identifies the four types of ethnic appearance of the avatars. The y-
axis shows the average interpersonal distance in meters. As seen from the Figure 2, 
women preferred to maintain shorter interpersonal distance with the avatars than 
men, regardless of the ethnic appearance of the avatars. The gender differences be-
tween the mean interpersonal distances were calculated in pairwise comparison 
of the male and female samples. A trend of differences between male and female 
participants interacting with avatars of any ethnic group was observed: with avatars 
of Slavic appearance (t (44) = 3.57, p < 0.08); avatars of North Caucasian appear-
ance (t (44) = 3.87, p < 0.05); avatars of Asian appearance (t (44) = 4.15, p < 0.04); 
and avatars of African appearance (t (44) = 4.07, p < 0.07). Thus, the data partially 
confirmed our hypothesis about gender differences: women were more likely to 
maintain shorter interpersonal distances during interaction with the avatars than 
did the men.

These results agree with those of previous studies that revealed the same female 
behavior: women approached their human communication partner more closely 
than men did (Evans, Howard, 1973; Gifford, 1982). A similar style of behavior was 
observed when communicating with the virtual partners.  (Bailenson et al., 2003; 
Bailenson et al., 2008). So, the same social rules are applied in the interactions with 
both real and virtual partners. The reason for this behavior may be a desire to es-
tablish a more emotional relationship with a partner, even if this partner is a virtual 
character (Labunskaya, 1988; Preda, Jovanova, 2013).

The results also revealed a trend of gender differences in maintaining distances 
from avatars of different ethnic groups. Women most closely approached the ava-
tars of their own ethnic group; a little less the avatars of North Caucasian appear-
ance (t (44) = 3.65, p < 0.09); and then kept significantly further away from avatars 
of the Asian ethnic group (t (44) = 2.44, p < 0.05). The longest distance was main-
tained from the avatars of African appearance (t (44) = 3.57, p < 0.04).

Men adhered to a completely different type of behavior. They maintained ap-
proximately the same distance from the avatars of Slavic, North Caucasian, and 
Asian ethnic appearances: The differences between the mean interpersonal dis-
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tances with pairwise comparison of all groups were insignificant. The only excep-
tion was avatars of African appearance from whom male participants preferred to 
maintain a significantly longer distance (t (44)=2.37, p<0.05).

We explain this behavior in the following way: our participants, being residents 
of Moscow and the Moscow region, rarely communicate with representatives of 
this ethnic group, which in turn may lead to some emotional tension manifested 
in the increased interpersonal distance. The studies of gender differences in prox-
emics reveal that men and women behave the same way in relation to strangers 
(Sukhova, 2002). Thus, these results again show the general strategies of interaction 
with the real and virtual partners.

The perceived intensity of the Presence effect.
The average ratings of the Presence effect were calculated for female/male partici-
pants separately for each question on the questionnaire. The average scores for each 
question are shown in Fig. 3. The numbers of the questions are on the x-axis, and 
the y-axis represents the intensity of the Presence effect scored from 1 (minimal in-
tensity) to 5 (maximum intensity). The black bars in Fig. 3 show the average values 
for the males, and the gray bars those for the females 

 Figure 3. Mean Presence scores versus the question number  
for the female (grey bars) and male (black bars) participants 

for each question of the questionnaire. In general, the estimates of the Pres-
ence effect for the virtual environments and avatars were above average, varying 
from a minimum value of 1.5 points up to a maximum of 5 points. The analysis 
of the mean ratings showed that the Presence effect differed insignificantly in the 
male and female samples: many questions were rated almost equally by men and 
women.

However, significant differences were found for some questions. According to 
the responses to questions 2 (I lost orientation in space) and 15 (I felt queasy), men 
experienced this feeling to a much lesser extent than women; as to question 12 (it 
seemed to me that the avatar could actually exist), men more often believed in the 
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realism of their virtual partners. This result may be explained by the participants’ 
different experiences in using VR systems. Preliminary interviews with our partici-
pants showed that men and women differed in their degree of experience interact-
ing with virtual environments. Fifty percent of males had some experience of being 
in a virtual environment (HMD, CAVE, SUIT, VR), while among females the level 
of experience was much lower (about 21%). Thus, as the results show, men are 
much less likely to lose their orientation in a virtual environment than women, and 
they are also more likely to perceive avatars as real people. This result coheres with 
the studies of Maccoby and Jacklin (1974), who revealed the greater ability of men 
to orient themselves to their environment. This ability also could manifest itself in 
a virtual environment.

We also calculated the sample correlation coefficient between the values of the 
mean interpersonal distances and Presence scores, averaged over all 17 questions. 
The results showed a high negative correlation (r=0.57; p=0.01), indicating a more 
pronounced compensation effect if the participant’s Presence score was higher. In 
other words, the more realistic the virtual environment was perceived to be, the 
larger distances participants kept from the avatars, whatever their ethnic appear-
ance.

In general, the interaction with avatars in a virtual environment was not dif-
ficult for our participants; they used the same models of non-verbal behavior as in 
real communication.

Conclusion
We developed a comprehensive method for estimating gender differences during 
interactions with avatars of diverse ethnic appearances, including both subjective 
(the sense of Presence) and objective (assessment of interpersonal distances) meas-
urements.

Variation by gender was evident in the participants’ maintenance of interper-
sonal distances from the avatars: women were more likely to keep shorter distances 
away from virtual partners than men.

This trend of gender differences in maintaining interpersonal distance also 
varied according to the ethnic appearance of the avatars. Women came closer to 
the avatars of their own ethnic group and kept further away from avatars of other 
ethnic groups. Unlike women, men adhered to the same distance from the avatars 
of different ethnic groups. Both kept equally far from the avatar of African appear-
ance.

The Presence effect was almost the same for both gender groups, except that 
men are less likely to lose orientation in a virtual environment than women, and are 
more likely to perceive avatars as real people.

The interpersonal distance correlated with the intensity of the Presence effect: 
the higher the degree of Presence, the longer interpersonal distance was maintained 
by the participants when interacting with the avatars.

In summary, we have shown that nonverbal behavior of men and women dur-
ing interaction with avatars in a virtual environment did not differ significantly 
from their behavior in communication with real people. The usefulness of our 
method for assessing gender differences is that it gives us the ability to explore 
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participants’ nonverbal behaviors when interacting with avatars of different ethnic 
appearances. 
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