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The postnonclassical paradigm has increasingly become a conceptual basis for social re-
search in various fields in an attempt to overcome the limitations of the classical and
non-classical approaches. Subjects of social research activities require changes in the
paradigm at all levels of research: from the statement of the problem to the elaboration
of the appropriate methods and the analysis of the research data. The search for new re-
search methods, technologies and techniques plays a crucial role in this process. One of
the most promising methods that has rapidly developed in recent years is the technology
of virtual reality (VR). This technology is being widely applied to both natural science
and social science research. In this article, we examine the possibilities of using VR tech-
nology for the resolution of current tasks in social research from the perspective of the
postnonclassical approach.

Keywords: postnonclassical paradigm, social research, virtual reality technology, ethnic
and racial attitudes, verbal and non-verbal communication, avatar

Postnonclassical paradigm in social research
and new information technologies

In recent decades, social sciences in Russia and beyond have faced new challenges
caused by ever-changing realities and the emergence of new phenomena, social
risks and problems at various levels: from individual to interpersonal to intergroup
to international. These problems include not only the individual’s search for their
own place in the rapidly changing environment and the necessity to address vital
issues of distinct groups but also the search for new ways of removing threats to
society and humanity as a whole.

Today, one of the most pressing problems (and the most topical issue in social
research) is that of security on many different levels (Zinchenko, 2011; Zinchen-
ko & Zotova, 2014), along with security-related phenomena, such as terrorism
(Zinchenko, Shaigerova, & Shilko, 2011; Chaiguerova, & Soldatova, 2013; Solda-
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tova, Shaigerova, & Shlyapnikov, 2008), emergency situations (Soldatova, Zinchen-
ko, & Shaigerova, 2011), extremism (Zinchenko, 2014), social stability (Dontsov &
Perelygina, 2013), xenophobia (Soldatova, Nestik, & Shaigerova, 2011), interethnic
and intercultural communication (Poéppel & Bao, 2011), migration of large groups
of people and their adaptation to the host culture (Soldatova & Shaigerova, 2002;
Soldatova & Shaigerova, 2015).

At the current stage of societal development, which has given exceptionally
complex tasks to social science, the resources traditionally used in social research
within the classical and non-classical approaches are insufficient. To overcome the
limitations of these approaches, new frameworks are proposed, for example, the
historical-evolutionary approach in psychology (Asmolov et al., 2014)

The postnonclassical paradigm has increasingly become a conceptual basis
for social research in various fields (Mezzich et al., 2013; Pervichko & Zinchenko,
2014; Zinchenko & Pervichko, 2012a,b; Zinchenko & Pervichko, 2013). The use
of the postnonclassical paradigm is not limited to a simple change in the concep-
tual framework of social research. Complex developing systems, e.g., subjects of
social research activities, require changes in the paradigm at all levels of research:
from the statement of problem to the elaboration of methods and analysis of the
research data. In this regard, there is a strong need for reviewing the philosophical
and general scientific methodology, as well as the specific scientific methodology.
The search for new research methods, technologies and techniques plays a crucial
role in this process.

One of the most promising methods that has rapidly developed in recent years
is the technology of virtual reality (VR). This relatively recently created technology,
is widely applied to both natural science and social science research. In-depth anal-
yses of the methodological peculiarities of applying VR technology to psychologi-
cal research show that it can be efficiently used in cognitive, organizational, sport
and many other branches of psychology (Zinchenko et al., 2010). Research activi-
ties performed by means of CAVE and HMD systems of virtual reality have made it
possible to obtain new data about the processes of the formation of cognitive space
maps (Lakhtionova & Menshikova, 2013), the perception of 3D optical illusions
(Menshikova, 2013) and testing of vestibular system dysfunctions (Kovalev et al.,
2014). At the same time, the potential of VR technology has not been fully realized,
and its application requires a deeper, well-rounded analysis.

We examine the possibilities of using VR technology for the resolution of
current tasks in social research from the perspective of the postnonclassical ap-
proach.

Researching social processes through the use of VR environments

The timely character of VR-assisted research of social processes is determined by
some scientific and applied tasks that are exceptionally difficult or impossible to
fulfill by means of classical research methods (e.g., psychological interviews, ques-
tionnaires). These tasks include studying the processes of ethnocultural identifica-
tion and the formation of racial and ethnic attitudes; analyzing the behavior of
partners that belong to different cultures when arranging virtual communication
and videoconferences; developing “virtual avatars” to diagnose and regulate social
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conflicts; and creating virtual scenes to develop specific skills of interaction with
partners representing a different cultural background or a different ethnic group.

VR-assisted social research is ongoing in several areas: studying the pecu-
liarities of social interaction with virtual partners (avatars); studying social skills
through the use of virtual partners; studying and training social skills in virtual
scenes initiating an emergency; developing methods of diagnostics and correction
of social phobias (e.g., stage fright); and studying the role of non-verbal commu-
nication (the synchronization of hand/head/body micromovements) and prox-
emics. VR technologies are widely used in studying non-verbal behavior, personal
space (Bailenson et al., 2003), social interaction skills (Guadagno et al., 2007; Fox
& Bailenson, 2009), the origins of prejudices and social stereotypes (Dotsch & Wig-
boldus, 2008; Groom et al., 2009), social facilitation and inhibition (Blascovich et
al., 2002; Hoyt et al., 2003).

We consider a few of the most promising avenues of VR-assisted social research.
To start, we provide definitions of the terms used in the subsequent text. Virtual
Reality Systems (VR) is a combination of hardware and software that allows users
to become immersed in a three-dimensional virtual environment as well as inter-
action with this environment by impacting the sense organs. Virtual environment
(VE) means simulating bits of real world using computers and sensory equipment
and forming through people’s senses: sight, hearing, smell, touch. Avatar is a com-
puter-generated user’s representation in the form of a three-dimensional model.

Studying, diagnosing and training communication

skills through VR technology

Virtual environments have been developed and used to diagnose communication
disorders and to train communication skills. A methodological technique to create
virtual environments that help to form communication skills consists of studying
the interaction between the user and a computer agent within the framework of a
specific scenario. To objectify the interaction, researchers use on-line recordings of
psychophysiological parameters (e.g., heartbeat rate, galvanic skin resistance). The
data analysis allows psychologists to select interaction scenarios more efficient for
the user. Such scenarios may be complexified depending on the training success.
This methodology helps to create a vast number of various scenarios for different
types of communication skills.

In particular, VR systems are extensively used for treating social anxiety dis-
orders, e.g., speech anxiety. Virtual systems have been proved to be more efficient
than online chats and videoconferences (Emmenlkamp, 2005). Equally important
is the fact that a therapist can manipulate VR by increasing or decreasing its impact
on the patient. For example, he can change the virtual audience’s reaction to the
speaker’s words or actions (Anderson et al., 2005).

Jouriles and his colleagues (2011) used VR in their communication training for
women who were afraid of getting into conversations with male strangers. Female
students were placed into situations of face-to-face communication with real men
and then with male avatars. The results showed that making the acquaintance of an
avatar is easier, and this type of virtual training helps women to feel more confident
when interacting with real men (Jouriles et al., 2011).
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The use of VR in communication training allows researchers to develop effi-
cient methods of testing subjects’ individual characteristics. In one of our tests, we
created dynamic VRs that required a high degree of sustainable perception of 3D
objects in motion whose impact made it possible to reveal a number of athletes that
had more developed vestibular function (Menshikova et al., 2014). In other experi-
ments, the use of VR systems in communication training allowed us to identify the
shyest members of a group (Caplan, 2003). Such people are likely to communicate
through social networks, thus avoiding face-to-face communication; for this rea-
son, researchers try to decrease VR sound and visual diversity to lessen the stress
in subjects when creating VRs for introverts (Stritzke et al., 2004). With this end
in view, they shorten the period of eye contact between the subject and the avatar
and create standard-looking avatars, i.e., ones resembling average members of the
same social group the subject belongs to. One of the tests showed that female in-
troverts preferred communicating with those avatars that looked like them, unlike
female extraverts, who opted for avatars of a different nationality, wearing motley
clothes and with different haircuts (Dunn et al., 2012). If such limitations are in
place, the shy subjects readily interact with avatars and display less fear towards
communication in comparison to communication with a real person. The same
result was shown by Hammick and Lee (Hammick & Lee, 2014) in the experiment
where introverts discussed alcohol-related issues with real interlocutors. Although
the subject-matter of the discussion was topical, the shy subjects remained reserved
throughout the conversation and received high scores on the Trait-like Commu-
nication Apprehension Scale (McCroskey, 2009). However, when communicating
with avatars, these subjects behaved more actively and eventually obtained signifi-
cantly lower scores.

New VR tools for non-verbal communication are currently being developed
and certified, for example, special haptic tools which provide tactile contact with
virtual objects. Such tools may be successfully used in exploring face-to-face com-
munication processes because touch strength may give an information about ap-
proval, persuasion and maintenance of social status The importance of using tactile
information for the simulation of virtual scenes has been recently demonstrated
in several studies (Robles-De-La-Torre, 2006; Bailenson & Yee, 2007; Haans & IJs-
selsteijn, 2005). So tactile sensations were investigated by means of joysticks that
simulate a handshake and memorize its power and other parameters (Bailenson &
Yee, 2007). Tactile and kinesthetic sensations were studied by activating cutaneous
receptors with mechanical, electric, or thermic vibrodevises (Haans & IJsselsteijn,
2005). It was found that the activation of tactile contact considerably amplifies the
Presence effect in a virtual environment as well as the sense of togetherness with
the virtual surroundings. The authors also analyzed in detail some advanced mod-
els of “indirect touches”, which are devices that via mobile receive and transmit the
strength of a hand grip and warmth over distances. Such devices may be regarded,
with various degrees of plausibility, as tools of virtual tactile contact.

The above-mentioned devises of non-verbal communication are necessary for
the study of social processes using VR technology. Furthermore, the better VR tools
simulate sensations and perception of real-life situations, the more reliable results
obtained using VR technology.
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Interaction with avatars in a virtual environment

Several research activities in the field of the psychology of communication are de-
voted to the peculiarities of real people’s interactions with 3D computer-generated
characters: avatars and agents. The difference between avatars and agents is as fol-
lows: the former are controlled by humans, whereas the latter are operated by a
computer program. Several factors were identified which influenced the degree to
which a real person was ready to accept a virtual partner as a subject of social in-
teraction, i.e., to be convincing and lead to the use of natural communication skills
(Blascovich & Beall, 2010):

o the degree of confidence that the virtual partner is in fact another person
(an avatar) and not a programmed object (an agent);

« the manifestation of low-level (involuntary) behavioral reactions typical of
any real man in a situation of real-life communication (e.g., involuntarily
keeping a distance when talking to an avatar or the reaction of fear towards
the avatar’s aggressive behavior);

« the importance of the situation for the user : the higher the importance, the
higher the user’s requirements for realism of virtual environment

e communicative realism, i.e., the interrelation of verbal and non-verbal
components of communication;

o the demographic characteristics of virtual partners: race, nationality, sex,
appearance, age.

Studying the interaction with avatars in a virtual environment has revealed
some consistent patterns, e.g., subjects preferred anthropomorphic (human-like)
avatars (Nowak & Rauh, 2005) and were likely to trust avatars whose sex and race
were the same as theirs. The efficiency of communication between users and avatars
can be increased, even in eye contact situations (Bente et al., 2007). Zhang and his
colleagues (Zhang et al., 2006) investigated the specific non-verbal, non-derivative
signals used by an observer when communicating with an avatar. A virtual envi-
ronment was created where the subject was offered the role of a teacher of a foreign
language who should interact with a virtual group of students. The group members
displayed different levels of language knowledge and skills. The virtual environ-
ment was interactive: the subjects, along with non-verbal influences in their virtual
toolbox, were able to move virtual inanimate objects, maintain eye contact with the
members of the virtual group and use pointing gestures to attract the virtual stu-
dents’ attention. This interaction caused great interest among the subjects: at some
point, they would start talking to the virtual students as if to real human beings.
The experiment revealed a number of specific, non-verbal, prosodic and kinesthet-
ic signals that the subjects used when interacting with virtual partners.

The VR methods helped researchers to explore various aspects of interaction
between humans and avatars in virtual environments. In the process of commu-
nication between real and virtual partners, new effects were discovered, including
the digital chameleon effect: the avatar’s imitation of the subject’s behavior raised
the efficiency of their interaction (Bailenson & Yee, 2005). The experiment situa-
tion was as follows: an avatar would deliver a pre-recorded three-minute speech
(advising students to carry their ID on visiting campus) while manifesting two
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modes of non-verbal behavior. In one group, the avatar’s head movements would
repeat those of the subject with a four-second delay (this delay factor was empiri-
cally determined as optimal). In the other group, the avatar’s head movements were
random. The subjects were more likely to praise and agree with those avatars who
imitated their non-verbal behavior. In other words, the virtual partner that behaved
in a more realistic way, e.g., imitated the interlocutor’s head micromovements, was
perceived as more trustworthy.

Just as interesting are various types of research into interpersonal distances that
humans keep when interacting with avatars, which is specifically important in inter-
cultural communication. One of the tasks for such research activities is to study the
interrelation between non-verbal behavior and the distance that is most convenient
for interaction with an avatar. The theoretical premise for this type of research is a
hypothesis about the interrelation between non-verbal and spatial components of
communication (Argyle & Dean, 1965). According to the hypothesis, there is a bal-
ance between such systems of non-verbal communication as tactile contact, visual
interaction (eye contact) and interpersonal distance. When one of these systems is
excessively involved, the others are inhibited. For example, an intense tactile con-
tact causes lesser eye contact; the same repression of eye contact occurs when the
communication distance is shortened. The change in the ratio of non-verbal behav-
ior systems is due to the need for the development of an optimal communication
mode. This hypothesis was tested in studies on the interaction between humans
and virtual avatars. Bailenson and his colleagues (2003) investigated the impact of
various factors on the interpersonal distance. Each subject’s behavior was observed
in two different situations: 1) she/he was asked to come up to a motionless avatar
to read and memorize the name and the number fastened to the shirt on the ava-
tar’s chest and spine, respectively; 2) she/he was asked to perceive an approaching
avatar. The influence of the following factors was studied: 1) the subject’s sex; 2) the
avatar’s sex; 3) perception of the virtual partner as an agent (i.e., a pre-programmed
virtual object) or as an avatar (i.e., a virtual representation of a real human being)
that had been formed by a set of instructions given before the experiment; and
4) eye contact: the avatar was looking at the subject or past him/her. In the process
of communication, the behavioral responses of the subject during communication
were registered, which allowed to assess the minimum distance between the subject
and his/her virtual partner. Changes in the interpersonal distance were assessed
separately for situations where eye contact was/was not involved, for different types
of visual partners (avatar/agent) and for situations where the partners were of the
same/different sex. The important factors influencing the subject’s decision to in-
stall shorter interpersonal distance were the subject’s sex, the avatar’s sex, and the
direction of the avatar’s gaze. Equally important was the subject’s perception of
the virtual partner. The interpersonal distance was much shorter with avatars than
agents in both female and male samples. Eye contact resulted in an increased inter-
personal distance when interacting with avatars for the subjects of both sexes. Thus,
Argyle and Dean’s hypothesis was plausible and was able to explain the following
peculiarity of real humans’ communication with virtual partners: people are in-
clined to maintain a psychologically comfortable distance during communication
by manipulating either the interpersonal distance or eye contact. The obtained data
also support the basic hypothesis that it is possible to use virtual environments with
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avatars to study communication processes because the same patterns were revealed
for real-life communication (Bailenson et al., 2003) .

In another paper (Bailenson et al., 2008), the authors analyzed the issue of set-
ting an interpersonal distance between the user and so called the self-avatar which
was collocated with the user’s face and body in the real world. They assumed that
the closest distance would be set with the self-avatar, particularly with those avatars
that had the user’s photographic resemblance. The participant was instructed to go
around and carefully examine the avatar that was represented either a stranger-
avatar or a self-avatar. In addition, the self-avatar could be shown with a high or
low degree of photographic resemblance. The subjects’ behavior was monitored by
video camera. At the end, the subjects were asked to fill out questionnaires to reveal
their attitude towards the avatar as well as the degree of embarrassment in close
proximity to the avatar. The avatar’s sex and three degrees of resemblance between
the avatar and the subject (“like me,” “not quite like me,” “a stranger”) were chosen
as variables. The avatar’s behavior was pre-programmed in the same manner: they
blinked and turned their faces to the subject. The subject task was to approach an
avatar within 1.5 meters, then go around and, in the end, to stand right in front
and answer the questions while carefully examining the avatar. In the process of
receiving answers, the interpersonal distance was recorded. The results confirmed
the authors’ initial hypothesis that the mean minimum distance increased when
decreasing degree of embarrassment. The “like me” and “not quite like me” avatars
(having a high and a low degree of photographic resemblance) scored the lowest
value of embarrassment, while the “stranger” had the highest one.

The study of Guadagno and his colleagues (2007) tested the influence of male/
female sex and the behavioral realism in the avatars” actions on subject’s credibility
of a virtual scene. . By “avatar’s behavioral realism”, the authors mean the correla-
tion between avatar’s lip movements and the spoken words, avatar’s blinking and
head movements to maintain eye-contact. Virtual partners could be of either sex
and differed from one another in terms of their behavioral realism. The subject was
informed whether the virtual partner was a computer simulation (an agent) or rep-
resented another student (an avatar). The persuasiveness of the avatar’s speech on a
subject-matter (e.g., how important it is to obey the rules on campus) was assessed.
The results showed that the subjects were inclined to trust avatar’s speech of the
same sex. A special questionnaire revealed the influence of behavioral realism on the
persuasiveness of the avatar’s speech: the higher the degree of the avatar’s behavioral
realism, the stronger its influence on humans. Also the complex correlation between
the virtual partner’s sex and the subject’s perception of the partner as an avatar or an
agent was revealed. If a virtual interlocutor was a pre-programmed agent, its influ-
ence was stronger when it looked like a male human. In contrast, an avatar repre-
sented as another student was more convincing if it looked like a female.

Using VR technologies in studies of racial prejudices
and interethnic relations

VR systems make it possible to efficiently study racial and ethnic attitudes. This
effect is achieved through the use of virtual embodiment technology. The basic idea
of this technology is to evoke virtual-body-ownership illusion - virtual embodi-
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ment experiences in which a person accepts a virtual body as a replacement for his
or her own. The technology poses some distinct challenges, for example, it allows
to initiate a virtual experience of being an avatar of different race or ethnicity. It
was supposed putting somebody in the skin of a black avatar could reduce implicit
racial bias (IRB). For example, it was shown the decrease in IRB scores when par-
ticipants were placed in a coalition with members of another racial group (Kurzban
etal., 2001). The virtual-body-ownership illusion could be induced experimentally
by using a virtual mirror in which the participant would see her/his own virtual
body. Experiencing the ownership illusion may be enhanced by the body’s move-
ments, although even in the absence of motion it may remain as strong. The social
stereotypes formed during the experience of the ownership illusion were so strong
that they manifested themselves even in simple behavioral acts. For example, light-
skinned subjects being embodied in black-skinned avatars played the virtual drums
of an African tribe much more ardently compared with the situation when they
were embodied in light-skinned avatars or played the real drums in the real non-
digital world (Kilteni et al., 2013).

The study by Groom, Bailenson and Nass (2009) investigated how the race of
the subject’s own avatar influenced the subject’s racial attitudes. The virtual em-
bodiment technology was used to change an own avatar’s appearance (including
the racial features of its face). The participants were split into two groups. The sub-
jects of the first group saw her/ his/ own avatar as a light-skinned person, whereas
those of the second group were embodied in a dark-skinned people. The authors
conjectured that watching one’s own avatar as belonging to a different race would
result in reducing implicit racial bias. The subject’s behavioral reactions were ob-
served in two situations: 1) when she/he was asked to imagine herself/himself as a
human being of a different race; and 2) when she/he viewed herself/hisself embod-
ied in an own avatar having distinct features of a different race (a different face skin
color). The experiment was conducted to determine how people’s implicit racial
bias was affected by the race of their own avatar and also by the type of the model
representation (imagined vs. embodied). Volunteers of different races participated
in the experiment. In a virtual environment, the subjects were embodied in a light/
dark-skinned avatar and were asked to respond to the interviewer’s questions . At
the same time, they were (or were not) able to see their own avatar’s face reflected
in a virtual mirror. The interpersonal distance between the subject’s own avatar and
the avatar- interviewer was assessed as a measure of racial bias. After the experi-
ment, the subjects were asked to fill out two questionnaires revealing their racial
and racist prejudices: the Racial Argument Scale - RAS (Saucier & Miller, 2003)
and, in part, the Modern Racism scale (McConahay, 1986). In situations where the
subject saw his/her own avatar, considerable differences were revealed between the
results of explicit (questionnaire’s scores) and implicit (the interpersonal distances)
racial bias. When the subjects only imagined themselves as belonging to a different
race, these differences were less pronounced, which indicates that the situations in
which a subject’s imagination was involved differed considerably from those where
the subject could see his/her own avatar that had features of a different race. Sub-
jects embodied in dark-skinned avatars tended to behave more friendly towards
light-skinned counterparts than those embodied in light-skinned avatars. The au-
thors concluded these data confirmed the hypothesis about the automatic activa-
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tion of racial prejudices. Other studies showed that light-skinned avatars were less
likely to help a dark-skinned avatar in a virtual environment compared to avatars
of the same race (Easwick & Gardner, 2009). McCall and his colleagues (2001) re-
vealed that in a virtual environment imitating a conflict situation the participants
demonstrated increased aggression toward dark-skinned avatars than toward light-
skinned avatars Mentioned above studies help researchers to develop new meth-
ods of assessment of racial prejudices by applying VR systems. The analysis of VR-
assisted social research activities has proved the efficiency of VR technologies in
studying communication, personal space, racial and ethnic prejudices, friend/foe
identification and avatars’ communication abilities.

Conclusion

1. Virtual reality is becoming a highly efficient method of social research; there-
fore, systematic studies of methodology, ethic norms, and technological advan-
tages for the development and implementation of VR technology in both the
theory and practice of social research, are needed.

2. The analysis of VR technologies shows several methodological peculiarities
that distinguish these technologies from the traditional methods of psychologi-
cal lab experiments. Some of these peculiarities may be regarded as advantages
when compared to the methods of classical experimental psychology, whereas
others can be seen as new issues that require new types of analyses

3. VR-assisted experiments demonstrated that VR technologies can be effectively
used in various fields of fundamental and applied psychology, namely, social
and organizational psychology, psychotherapy and psychological rehabilita-
tion, sports, safety and cross-cultural psychology.

4. The analysis of VR-assisted experiments in the field of ethnic prejudices and
interethnic activities has shown that the potential of these technologies has not
been fully realized. At the same time, the possible benefits of using these tech-
nologies in this field are manifold and may help psychologists to achieve research
aims and to complete practical tasks (e.g., to form positive precepts, develop
communication skills). VR technologies fulfill the postnonclassical approach to
studying social phenomena and, therefore, need further development.
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