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In this paper, we try to show a specificity of the speaker’s spatial orientation system as a com-
plex of cognitive functions in virtual reality (VR). Spatial orientation can be egocentric, al-
locentric or geocentric depending on which verbal deictic occurs as a point of reference. The
use of one or another type of spatial orientation in VR can be conditioned by various factors.
We explore the impact of communicative parameters on the speaker’s spatial orientation in
VR. For that purpose, a VR experiment was conducted by applying five scenes with different
communicative parameters. The consideration of the connection between the communicative
parameters embedded in five different scenes and cognitive processes in the speaker’s orien-
tation in VR is a novelty. The specific features of speaker orientation are presented in terms
of three different deictic and communicative aspects: the opposition person-oriented and
distance-oriented systems; the communicative situations themselves and their internal pa-
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rameters; the location of the referent in proximal, medial and distal positions. 24 informants
participated in the experiment, and 725 reactions presented in the form of lines were obtained
as material which was analyzed and processed in the Semograph Information System. The
results showed that in the communication in VR, the allocentric orientation prevails even
with the proximal position of the referent, the deictic coordinate system can be fully integrated
into some communicative situations, and certain communicative parameters can affect the
speaker’s spatial orientation. We discuss the mechanisms that might explain the results and
offer recommendations for future experiments.

Keywords: spatial orientation, virtual reality, point of references, communication, deixis.

Introduction

In this paper, we try to show the impact of communicative parameters on the speak-
er’s spatial orientation (SO) in the virtual reality (VR) environment and specific features
of the deictic system in VR.

VR is a reality created by certain technologies and technical means that provide par-
tial or complete immersion of a person in this display and create the illusion of reality, and
the ability to interact with a three-dimensional (3D) visual or other sensory environment.
The creation of VR is based on the use of computer technologies that make it possible to
fully realize a person’s immersion in an artificial world, which is perceived through sen-
sory stimuli (such as images and sounds) and interactive devices that send and receive
information and are worn in the form of glasses, headphones, gloves or suits [Bohil et al.
2009; Lowood 2021; Peeters 2019].

VR as an environment modeled using a computer technology, was initially researched
within the technical sciences in connection with the development of information technol-
ogies and later was covered by the humanities. VR as a new field of research appeared in
the 90s of the last century in some humanities such as psychology, sociology, linguistics,
etc. VR is defined as an experimental environment intended for researching, treatment,
training and also used as a research method [Biocca, Levy 1995; Blascovich et al. 2002;
Pfeiffer 2012; Pan, Hamilton 2018; Peeters 2019].

As an experimental environment, VR has a number of advantages over traditional
experiments. Thus, traditional experiments, where stimuli are included one by one on a
computer monitor, are replaced in VR experiments by immersing participants into VR
itself. Participants become a part of naturalistic 3D scenes. In addition, VR has the ability
to generate real and made-up situations, where they reflect different language modalities
(speech, gestures, gaze, facial expressions) and can communicate with objects, people and
other elements that are limited only by the human imagination, and experimenters can
manipulate virtual objects and environment parameters [Fox et al. 2009; Peeters 2019:
898].

Easy and fast modeling and adaptation of the VR environment and its parameters sat-
isfy the needs of the goals and tasks of the experimenters makes VR suitable for research
and analysis of SO, which is described as a set of cognitive functions or as an ability to
maintain a sense of location in different and new environments for humans [Buckely et al.
2016; Gramann 2013; Pastel et al. 2020; Wilson, Soranzo 2015; Wolbers, Hegarty 2010].

The complex architecture of human spatial cognition is reflected in the speaker’s be-
havior in VR in terms of SO, coordination, and navigation, all of which have been the sub-
ject of extensive research in the last three decades [Becker et al. 2019; Byagowi, Moussavi
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2012; Creem-Regehr et al. 2015; Gramann 2013; Interrante et al. 2006; Jones et al. 2019;
Keshner, Kenyon 2009; Leyrer et al. 2011; Mohler et al. 2006; Morganti et al. 2013; Pastel
et al. 2020; Phillips et al. 2012; Wartenberg et al. 1998]. Differences exist between our
research and these inquiries across multiple dimensions. Within these literature pieces,
the focus points of SO within VR encompass a wide array: novel technological modali-
ties, intricate technical variables, emerging neuroscientific methodologies, cognitive mo-
dalities, and more. Several among these studies adopt a comparative approach, juxtapos-
ing VR-based SO against its real-world counterpart. Furthermore, a predominant trend
among these scholarly works is the amalgamation of spatial coordination and navigational
paradigms within the rubric of SO.

In our research which emerges as a result of an experiment in a VR environment, we
define the spatial reference frames and orientation based on the communicative situation
and its elements. Spatial coordination and navigation in VR are not included in our re-
search, and SO means orientation from a certain point of reference in the communication
process. Based on responses derived from diverse simulated communicative VR scenes,
there is potential tobuild models of the speaker’s communicative and deictic behavior and
to determine the speaker’s coordinate and orientation system in VR.

It should be noted that various interpretations of theorientation system exist. The
orientation system reviewed in the researches [Gramann 2013; Klatzky 1998; Pastel et
al. 2020; Shelton, McNamara 1997] is defined binarily as two distinct spatial reference
frames. The first one is the egocentric reference system which specifies the location and
orientation relative to the navigator’s body. The second one is the environmental (allo-
centric) reference system which uses the positional relations of surrounding recognizable
objects outside the navigator.

The theory of the ternary frame-of-reference system model developed by S. Levinson
is the most appropriate one for our research. Levinson’s orientation system is based on
specifying angles and directions to determine the location of the object (referent) relative
to a certain point of reference. Levinson identifies three types of orientation systems in
space: built-in (intrinsic), relative, and absolute. The systems differ in their internal struc-
ture [Levinson 1996; 2003].

The built-in orientation system is based on a dual spatial relationship (referent —
point of reference), e. g. the ball (referent) is to the left of you (point of reference). In this
coordinate system, there is a coincidence of a point of reference (any object in space) and
the beginning of the system. This model is also known as an allocentric indication (non-
egocentric object-centered), where the objects are localized regardless of the position of
the speaker (observer) [Levinson 1996; 2003].

The absolute system is also a double spatial relation based on an already fixed coor-
dinate axis, which does not depend on the shape of the point of reference. This system is
also known as geocentric, and it is built on the basis of a landscape or an abstract scheme
that refers to some natural point of reference such as light sides, landscape elements, etc.,
e.g. The house is uphill [Bryant 1992; Levinson 1996; 2003]. Unlike the papers [Gramann
2013; Klatzky 1998; Pastel et al. 2020; Shelton, McNamara 1997], where the geocentric ori-
entation is part of the allocentric orientation, we see it as a separate concept conditioned
only by the objects of the environment as landmarks. In our research, the allocentric ori-
entation is the addressee orientation. We believe that although the addressee is an avatar
and is not fully interactive (except for some body and head movements), its role in the
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communicative situation and the task performed by the speaker hints of its uniqueness in
the perception of the speaker in relation to other objects in the VR environment.

For a relative coordinate system, an observation point is important to determine the
position of the referent in relation to the point of reference. Here, the observation point
and the beginning of the system coincide, where the observation point and the begin-
ning of the system is the speaker’s position, e.g. John is here. This system is based on the
so-called anthropocentric or egocentric approach. It is often perceived as deictic and ego-
centric, but its secondary forms may not always relate to the speaker [Bryant 1992; Lev-
inson 1996; 2003]. For the relative system, the anthropocentric approach is the main one.
Nevertheless, language SO can be conducted not exclusively with relation to the speaker
(observer), but also in relation to other participants.

In the relative system, the observer determines his position in space from the point
of view of the connection between a human body and its parts with the environment
(physiological perception of reality) [Berthele 2006; Fillmore 1975]. The coordinates of
the human body or parts of other physical objects (face, head, leg, horn, root, etc.) are
used in both allocentric and geocentric coordinate systems [Levinson 1994]. Thus, in the
physiological space, this is based on the proprioceptive perception of reality, the speaker,
when oriented, proceeds not only from parts of his own body, but also from the body of
other participants in the communicative act [Anokhin 1968].

When determining the position of objects relative to their own body, the speaker pre-
sents himself as a part of a certain space, which is finite and has a certain structure. Thus,
the speaker shows how this object contacts him or other objects in this area. The point of
reference is a speaker or any other randomly selected object. If the location of the speaker-
observer acts as a reference point, without which it is difficult to understand the essence of
the statement, then we are talking about the deictic use of language elements. Otherwise,
when the speaker’s location is secondary at the moment of speech, deictic elements are
used non-deictically [Fillmore 1975: 235-237]. According to Yu. Apresyan, the utterance
is understood non-deictically with an allocentric or geocentric orientation, when there is
no observer, and only the referent object and the reference object are present [Apresyan
1995: 278]. As for egocentric orientation, it is assumed that the observer is mentally intro-
duced by the speaker into the number of direct participants in the described situation. The
figures of the speaker and the observer may or may not coincide.

In addition to the speaker-observer, the communicative dyad — the speaker and the
addressee — acts as the basis of the deictic center. A locative act implies the presence of a
speaker and an addressee, who are the main participants in a dialogic speech. B. Uspenskiy
defines deixis as a phenomenon of a dialogic speech where the speaker and the addressee
change their positions in the process of communication. According to him, the space of
the addressee can be combined with the space of the speaker, and can also be opposed to
him. This suggests that with spatial deixis, the orientation to the addressee is carried out
[Uspenskiy 2011: 8]. Ch. Fillmore also suggested that the point of reference (deictic cent-
er) of the physical organization of space could be the addressee. According to Fillmore,
“spatial deixis is that aspect of deixis which involves referring to the locations in space
of the communication act participant; it is that part of spatial semantics which takes the
bodies of the communication act participants as significant reference objects for spatial
specification” [Fillmore 1982: 37].
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Orientation strategies and spatial reference frames as a set of cognitive functions
are flexible and can fluctuate in a certain communicative situation both in reality and
in VR. In VR, various factors such as intrinsic individual components, technical means
and technologies, including display performance and environmental characteristics can
determine the choice of speaker in one or the other orientation strategies and spatial ref-
erence frames. Our paper examines the differences in choosing the orientation strategies
that may vary and are highly relevant to the orientation performance, depending on some
communicative parameters.

SO as an objective characteristic of cognition, finds numerous representations in lan-
guage, expressed in the primary meanings of specialized words to denote space — spatial
deictics. We think that communicative and deictic parameters could affect the type of ori-
entation and coordination of the speaker in the communication process in VR. The ways
of SO of the speaker in virtual reality, characteristic of different types of scenes and types
of communicative behavior are determined by analyzing spatial and personal deictics.
Here the term “deictic” includes only lexical (pronouns, adverbs) means and syntagmas
with indicative semantics.

The main goal of this paper is to present circumstances in terms of communicative
parameters. The specific features of speaker orientation are considered from three dif-
ferent deictic and communicative aspects. The first is from the aspect of the opposition
person-oriented and distance-oriented situations. For a distance-oriented system, the
distance between the deictic center and the referent is important. The person-oriented
system is characterized by the correlation of the deictic with the participants of commu-
nication [Fillmore 1982; Anderson, Keenan 1985: 282-286; Jungbluth 2003; Diessel 1999:
39]. The second is from the aspect of the communicative situations themselves and their
internal parameters, and the third is from the position of the referent in three different
positions (proximal, medial and distal).

The necessity of this research arises from the importance of acquiring linguistic in-
formation regarding cognitive mechanisms within the examined VR, including virtual
spatial orientation. Induced by the overarching communicative context or by the specific
communicative variables, the cognitive processes of the speaker within a virtual setting
remain insufficiently researched. These processes consider the communication-specific
feature in VR, questioning the deictic behavior of a person and including the SO of the
participants of a VR communicative act.

Methodology

Impetus and participants

We conducted an experiment in a VR environment. In the experiment, we used five
scenes (three — person-oriented, two — distance-oriented). We took schemes for creat-
ing experimental scenes in VR from the work of A. Rostovtsev-Popel’ [Rostovtsev-Popel’
2009].

All five scenes (see Fig. 1) help us model different situations of interaction between
communication participants — two communicants (a speaker marked as S and a VR ad-
dressee marked as A) and a referent (a bottle). Each of the scenes is based on three com-
municative parameters: the relative position of the speaker and the addressee in the com-
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Fig. 1. Schemas of the five scenes used in the experiment

municative act; the location of the referent in the internal/external communication space;
the visibility of the referent in the field of the communicants’ vision or outside it. The field
of vision of communicants in Fig. 1 is shown by the direction of the arrows.

If we look deeper into the scenes, we can underline that the first scene (Scl) is person
oriented and includes the following parameters: face-to-face communication, where the
referent is located in the internal space of communication, and in the field of the com-
municants’ vision. The second scene (Sc2) is person oriented and represents face-to-face
communication. The referent is located in the external communication space. It is in the
field of the addressee’s vision, but behind the speaker’s back. In the process of communica-
tion, the speaker turns to look at the referent and the referent automatically turns to the
left/right of him or in front of him. The third scene (Sc3) is also person oriented and it
represents face-to-face communication. The referent is placed in the external communi-
cation space, in the field of the speaker’s vision, behind the addressee. The fourth scene
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Fig. 2. Fragment of the experiment

(Sc4) is distance oriented and has two varieties. In the first case, the speaker is next to the
addressee. The second case considers the informant’s activity (moving) in a VR environ-
ment, and the speaker often finds himself behind the addressee. We will consider both
varieties. The referent is located in the external communication space, in the field of vision
of both communicators. The fifth scene (Sc5) is distance oriented. The speaker stands to
the right of the addressee. The referent is located in the external communication space, in
the field of the speaker’s vision and out of the field of the addressee’s view, behind his back.
When the speaker refers to the addressee, he sometimes turns his body or head in the ad-
dressee direction, and, thus, the referent is to the left of the speaker.

In addition to these parameters, an important aspect of the scenes is the appearance
of the referent in three different positions in each scene. The first position where the refer-
ent appears is proximal (marked as R1 in Fig. 1). It indicates that the object is located close
to the speaker. The second position of the referent is medial, i. e. the referent is in a neutral
position in relation to the communicants (marked as R2 in Fig. 1). The third position of
the referent is distal (marked as R3 in Fig. 1), which refers to a remote object relative to
the speaker.

In the experiment, 24 Russian-speaking participants took part. In order to collect the
data, the participants’ task was to ask the addressee (an avatar) to take what the speaker
sees on the table (a referent). The whole process was video recorded. The videos were re-
corded using two devices: an internal camera filming the scene the informant was looking
atin a VR helmet, and an external camera filming the gestures. The synchronization of the
two videos allowed us to unite the verbal with the non-verbal behavior of the informants
(see Fig. 2). That ratio of verbal and non-verbal behavior is represented in the form of
reaction at the stage of material processing as follows:
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Ex. 1. Mxm. Psoom ¢ samu Ha cmose cmoum Oymuvinka, 603bmume ee [Oenaem 0susiceHue
sneped 1adoHamu, cramoimu 6 3amok]. “Mhm. There is a bottle on the table next to you, take
it [makes a movement forward with palms clenched into the lock].!

The total number of line reactions received is 725.

Processing of experimental data

The material was processed in the Semograph Information System?. At the first stage,
we created a project which allocated a separate context with a relevant data description for
each reaction of the subjects. Each reaction was described by a set of metatext and social
parameters. At the next stage of data processing, we analyzed each (non)verbal expres-
sion. The analysis of the expressions determines the deictic or communicative semantics
of each phrase.

Depending on the semantics, each syntagma belongs to one or another deictic and
communicative class. A single syntagma can be included in several classes independently
or in combination with other (non)verbal tools, based on its properties and functions.
Thus, we provided classification categories and created a universal classifier consisting of
three central categories based on certain deictic and communicative parameters.

The semantic criterion used to distinguish classifier units is based on the general
meaning of a certain class of words. It involves attributing a specific word to a broad con-
ceptual category which is characterized by a generalized meaning. Each category in our
universal classifier is a hierarchical semantic structure that consists of subcategories, class-
es, subclasses, groups, subgroups, and components.

Semograph IS can automatically calculate the volumes of the received classes, as well
as the frequency of the sharing of categories in the studied syntagmas. Thus, the Semo-
graph IS provided us with quantitative data on verbal elements with spatial and personal
semantics. At the next stage, we calculated the frequency of occurrence as the ratio of the
absolute frequency fi to the number of lines. The number of lines varies, and we can use
all lines to calculate the overall proportion of occurrence or to calculate the proportion of
occurrence for a specific communication sample in a specific amount.

Results

Type of Orientation

In this paper, firstly, we have referred to the personal subclass based on the personal
deictics. The personal subclass defines the participants of communication. It determines
the appearance of two types of orientation: the subclass “I” indicates egocentric orienta-
tion, and the subclass “You” indicates allocentric orientation. Secondly, the subclasses in
the category “Space” show the geocentric orientation based on the spatial deictics. Ta-
ble 1 shows the proportion of occurrence in all three types of orientations.

! The speaker’s movements are described in parentheses. The structure of the example is as follows:
first the original in Russian is shown (important verbal elements are bolded), then transliteration in italics,
and finally an English translation, separated by quotation marks.

2 Available at: https://semograph.org (accessed: 29.02.2024).
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Table 1. The overall proportion of occurrence in three types of orientation in VR

Type of orientation Overall proportion of occurrence
Egocentric 0.462
Allocentric 1.716
Geocentric 0.877

Based on the frequency of occurrence described in Table 1, it can be emphasized that
the speaker has an allocentric orientation most often (1.716), i. e. relative to the addressee
(a VR character). The speaker in these situations uses the forms of personal pronoun—
You (Ex. 2).

Ex. 2. Ona no-npexremy no3adu Bac, moavko menepo OHa HAXOOUMCS cnpasa ot Bac. 3a-
bepume, noxanyiicma, 6ymoinky. “It is still behind you, only now it is on your right. Please
take the bottle”

The second most common type of orientation in VR communication is geocentric
(0.877). Here, the speaker, pointing to the referent, orients himself in space with the help
of virtual objects, which we designate as a topos (table, chair) and a border (wall, bar
counter). This type of orientation is shown in the following example:

Ex. 3. A nadetwoco [cuennsem pyxu neped co6oii], am He cocrmasum mpyoa 83smv KPACHy1o
6ymoiniKy, KOTOpasi CTOUT Ha CBET/IOM KBAIPaTHOM CTOJIKE, KOTOPAs CTONT [3ameuiamerv-
cmeo, noOHuUMAem Kynax s1e6oti pyku] okono GapHOI CTOMKM Ha TOM KoHIe 3aia.“T hope
[clasps your hands in front of you] you won't have any trouble picking up a red bottle that
stands on a light square tablethat stands[confused, raises a fist of left hand] near the bar coun-
ter at the other end of the hall.”

The third type of orientation that we have encountered in the reactions of speakers
is egocentric. Egocentric orientation is determined by the use of the deictic I and its case
variants, when the speaker is oriented relative to himself (Ex. 4). The proportion of occur-
rence of egocentric deictics in the lines of informants is less than that of allocentric and
geocentric.

Ex. 4. Aa... Mue xaxemcs, s mozy cama 63smp amy Oymvino4ky [ykasvieaem nesoil py-
Kol Ha pedeperm omKpPuIMotl 1A00HbIO, NOBOPAUUEAEM 207108 K IKCHEpUMEHMAamopy], oHa
6nusko kak-mo xo MHe [cmex]. Hy, dail, noxanyiicma, [npunoonumaem nesyio pyxy] 6y-
muvinouky, komopas nHaxooumcs npsamo nepego mMuoit. “Ah... I think I can take this bottle
myself, [points with his left hand to the referent with an open palm, turns his head towards
the experimenter] it is somehow close to me [laughter]. Well, give me, please, [raises his left
hand] the bottle that is right in front of me”

Type of Deictic Orientation Systems Parameter

The first communicative aspect, which helps us look at the variability of the SO of
the speaker in VR communication, is the type of deictic orientation (person-oriented and
distance-oriented systems) shown in the Table 2.
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Table 2. Proportion of occurrence in three types of orientation in VR in person-oriented and
distance-oriented scenes

Type of orientation Person-oriented Distance-oriented
Egocentric 1.044 0.413
Allocentric 4.169 1.764
Geocentric 2.002 0.941

As can be seen from Table 2, the speaker is allocentrically oriented in both person-
oriented and distance-oriented scenes. In person-oriented scenes, allocentric orientation
is two times more common than geocentric and four times more common than egocen-
tric. We have an identical situation in the distance-oriented scenes, where the allocentric
orientation is almost twice and four times higher than the geocentric and egocentric. It
can also be seen that the proportion of occurrence in the person-oriented situations is
slightly more than twice as high as that of the distance-oriented situations in all three
types of orientations.

Internal Communicative Parameters of Five Scenes

To better understand the reason for such data, it is necessary to look a little deeper
into situations. If we look separately at the situations, then we can observe uniformity in
the orientation of the speaker in VR. The variability of the speaker orientation in each of
the five scenes is shown in Table 3.

Table 3. Proportion of occurrence in three types of orientation in VR in five scenes

Scenes
Type of orientation
Scl Sc2 Sc3 Sc4 Sc5
Egocentric 0.549 0.730 0.257 0.368 0.458
Allocentric 1.771 1.215 2.111 1.764 1.764
Geocentric 0.722 0.945 0.868 0.903 0.979

From Table 3, we can see that most often in all five scenes, the subjects used allocen-
tric orientation. Geocentric and egocentric orientations are used less. In Sc1, the speaker’s
allocentric orientation was two and a half times more common than geocentric and almost
three times more common than egocentric. As for the Sc2, the allocentric orientation was
realized in it not much more relative to the other two. In Sc3, in contrast to Scl and Sc2,
informants were oriented allocentrically three times more often than geocentrically, and
seven and a half times more often than egocentrically. Situations Sc4 and Sc5 are identical,
since they had an allocentric orientation almost two and a half times more geocentric and
almost five times more egocentric.

Table 4 shows the proportion of occurrence in varieties of geocentric orientation in
VR in five scenes. We can underline that the orientation on topos prevails over the orien-
tation on the border. It is also noted that the overall proportion of occurrence in a Scl dif-
fers from the sum of the topos and the border.
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Table 4. Proportion of occurrence in varieties of geocentric orientation in VR in five scenes

Scenes
Varieties of geocentric orientation
Scl Sc2 Sc3 Sc4 Sc5
Topos 0,771 0,680 0,736 0,743 0,764
Border 0,021 0,194 0,132 0,160 0,215

The Location of the Referent Parameter

The orientation of the speaker in the VR communication can be determined by the
location of the referent. The Table 5 illustrates the proportion of occurrence of three types
of speaker orientations in the VR communication in terms of the position of the referent
in three different points (proximal, medial and distal).

Table 5. Proportion of occurrence in three types of orientation in
VR depending on the referent’s position

Type of orientation R1 R2 R3
Egocentric 0.638 0.392 0.362
Allocentric 1.663 1.7 1.813
Geocentric 0.617 0.883 0.733

The speaker at the proximal (R1), medial (R2) and distal (R3) position of the referent
is primarily oriented allocentrically. The situation with egocentric and geocentric orienta-

tion is different. Thus, in the proximal position of the referent, the egocentric and geocen-
tric orientations are represented almost identically, with a slight advantage of the egocen-
tric. In the medial and distal position of the referent, the speaker in communication in VR
is more often geocentrically oriented than egocentrically. The proportion of occurrence is
more than twice as high in the geocentric orientation as in the egocentric one.

If we look horizontally in Table 5, we can see that the egocentric orientation is higher
for a little less than twice when the referent is in the proximal position as opposed to the
medial and distal ones. Allocentric and egocentric orientation are almost identical with
insignificant deviations in all three positions of the referent.

Discussion

Based on the results of the use of spatial and personal deictics by informants, we de-
termined the specific features of the speaker’s SO in VR. The speaker, first of all, focuses
allocentrically.

The reason for the high advantage of the allocentric orientation over the other two, in
our opinion, can be sought in the task itself, which the informants were obliged to fulfill.
Namely, the task involves the speaker to ask the addressee to give him the specific refer-
ent. Hence, for a more efficient fulfillment of the task, it is natural for the speaker to be
oriented from the aspect of the addressee, because the addressee is the one who should
fulfill the task.
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The orientation on the addressee is nothing new in terms of SO. Many linguists (e. g.:
[Anokhin 1968; Uspenskiy 2011; Fillmore 1982]) have suggested the existence and infre-
quent application of this type of orientation.

The allocentric orientation of the speaker reveals certain varieties. The current study
found that the speaker can focus both on the addressee’s body as a whole (Ex. 2) and on its
parts, primarily the arms and back as in the following example:

Ex. 5. Ilepedaiime, noxanyticma, 6ymoisiouky, KOmopas HAX00UmMcs 3a BaMu, 10 IPaBYIO
pyKy ot Bac. “Please pass on the bottle behind you, on your right hand”

This confirms the theory of some linguists [Anokhin 1968; Levinson 1994] set out in
background that certain parts of the addressee’s body can also be used as point of refer-
ence. G. Opalka also pointed out that often we orient ourselves not only with the help of
the speaker’s body, but also with the help of the addressee, in which case utterance and
orientation are not egocentric, but duocentric [Opalka 1982].

Another important finding was that the speaker adds different spatial coordinates to
the forms of personal deictics. Thus, in certain situations informants can determine the
distance by using units — meter, step, etc., as in the following examples:

Ex. 6. Bymuvinouka [83max n1e6oil pykoil 8 crmopoHy 6ymuinku] HAXo0umcs, KOmMopyw 6ac
npouty nepedamo, Hepes BaMI [ pUMMU1HO 83MAXHYIA KUCHbIO 16601 pYKii] HA PACCTOSHUM
IIPUMEPHO TPeX METPOB Ha IPSIMOYTOIBHOM CTOJIe € Kpato. “Bottle [wave your left hand to
the side of the bottle] is on the, that you are asked to pass on, before you [rhythmically waved
his left hand] at a distance of about three meters on a rectangular table’s edge”

Ex. 7. Bosvmume 6ymoinxy, HaXORALIYIOCS Ha 13 4acoB oT Bac, B mape maroB. “Take a bottle
that is at 13 oclock away from you, a couple of steps away.”

Using expressions which can determine the distance by using units like in Ex. 6, we
can define it as a tendency to impose norms and habits from reality on VR. In Ex. 7, we are
talking about a spatial pointing characteristic in the field of aviation and medicine [Mari-
ner 2007]. The speaker imagines a dial in front of him, where the position of the arrow at
12 oclock indicates the location of the object at the top or in front, at 3 oclock — on the
right, at 6 oclock — at the bottom or behind, at 9 oclock — on the left. The remaining sec-
tions indicate an intermediate position. In this example, there is a certain deviation when
using such an expression. The speaker used the form of the pronoun You which guided
him relative to the VR character but not relative to himself. The reaction was obtained in
the Sc1, where the referent is in the medial sphere in relation to the communicants.

The next type of orientation, which the speaker in VR communication relies on, is the
geocentric one that can be seen from Table 1. The geocentric orientation is often condi-
tioned by the objects, which are located next to the referent, more precisely in the sphere
of the referent. Thus, the speaker is oriented primarily with the help of chairs, tables (to-
pos), and then in relation to the spatial borders of the VR-room.

As for the geocentric type of orientation, it should be noted that often when point-
ing to the referent in VR, the speaker focuses not only on the object itself, but also on
the parts of this object, e.g. ...neped samu na paccmoanuu npumepHo mpex mempos Ha
npsmoyzonvHom cmorne ¢ kpato. ...in front of you at a distance of about three meters on
a rectangular table’s edge.” In this situation, the speaker, using an expression table’s edge,
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pointed to a certain part of this virtual object. This suggests that the speaker defines dif-
ferent spaces within the VR space.

Regarding the varieties of geocentric orientation — topos and borders (Table 4), we
can say that the use of topos as a point of reference is noted more often than the use of
borders. In addition, it should be emphasized that in the distance-oriented situation Sc5,
the second geocentric variety — the border — is used twice as often as in Sc2, Sc3, and Sc4.
Here the referent is in the external space of communication, behind the VR character, out
of his field of view, but in the field of the speaker’s view. The presence of the referent outside
the field of the character’s view determines the use of the border as a point of reference not
only when determining the location of the referent, but also for establishing space.

In the person-oriented situation Sc1, geocentric orientation to the border is insignifi-
cantly detected. This is explained by the fact that in this situation the referent is located in
the internal space of communication, between locators (see Fig. 1). In this case, the border
is marked with communicants, more precisely, the “border” as a point of reference loses its
relevance due to the positions of communicants in space.

One unanticipated finding was that the third frequency orientation, which we find
in the reactions of the informants, is the egocentric one (see Table 1). Although it was
expected that the speaker in the orientation in the field of VR, above all, will apply the
habits acquired in reality, there are still deviations in this regard. This phenomenon is
observed in the use of egocentric orientation. This is so if it is known that the egocentric-
ity of space means that many spatial characteristics are determined by the position of the
subject (consciousness, appearance, speech), this quality of space acts as the main one in
the linguistic reflection of reality.

In order to take a deeper look at the prevalence of egocentric orientation of the speak-
er in VR communication, we can refer to the results in Table 5. As can be seen, the results
in Table 5 are identical to the results in Table 1 in terms of what allocentric orientation
prevails over others, and geocentric is often second in use by the speaker. But here it can be
noticed that for the first time the egocentric orientation is found in slightly more reactions
than the geocentric one (in R1). This is not surprising given that this data is observed in
situations where the referent is in a proximal sphere relative to the speaker. The most in-
teresting finding in relation to the data from Table 5 was that the egocentric orientation of
the speaker even in the proximal position of the speaker is in the second position behind
the allocentric and slightly ahead of the geocentric (0.021).

This means that in the situation when the referent is in a proximal position in relation
to him, the speaker does not orient by putting himself as a point of reference, and most
often the point of reference in the orientation is the VR addressee.

A possible explanation for this might be that the speaker does not feel the VR space.
It is based on the previous studies which noted that the microcosm of a person is in the
center of the linguistic worldview [Gak 1998: 127], which determines the presence in the
spatial concept of two main spheres, connected and unrelated to the speaking subject.
From this theory, we can assume that the speaker divides the VR space into two polar
parts — opposition I-sphere, where he is oriented egocentrically and where it is logical to
put himself as a point of reference, and non I-sphere, where he is oriented allocentrically
and geocentrically. The I-sphere and non I-sphere reflect the opposition “my own and
not my own.” Thus the I-sphere is something of its own and known, and not something
foreign and unknown, as in the case of the VR space.
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Another possible explanation for this is that the speaker uses communicative strate-
gies depending on the needs of the environment. Thus, using the VR addressee as the cen-
ter of orientation, the speaker thinks that in that way he will influence more efficient and
successful execution of the communicative act. On the other hand, geocentric orientation
can be considered as auxiliary, and egocentric as a template of reality, which is inserted
in virtual reality as a routine in situations where the referent is in a proximal position in
relation to the speaker.

Our findings revealed one more important fact. Namely, in Table 3 the proportion of
occurrences in egocentric orientation is nearly two or more times higher in Sc2 than in
the Sc3, Sc4 and Scb.

If we take into account that Sc2 is person-oriented like Sc3 and the only difference
is the variation of one communicative parameter into two, i.e. a parallel existing of the
referent in the field of communicants’ vision and outside of it. From here, that additional
parameter is likely to be identified.

Another assumption is that the order of the scenes themselves can have a certain ef-
fect on the high proportion of occurrences. If the referent is between the communicators
and in their field of vision, making it easier to determine the location of the referent in Sc1,
then in this situation the speaker does not see the referent in face-to-face communication
with the addressee.

The degree of integration of the spatial reference frames and orientation systems can
also be an explanation. Sc2 is very thoroughly integrated into the deictic coordinate sys-
tem, involving mostly egocentric and less the other two. Also, an important aspect which
these results point to is that VR proposes communicative situations which need more
deictics in order to successfully implement a communicative act. Thus, more effort is re-
quired from the speaker to orient the addressee, i.e. to give him an adequate coordinate
system. In Sc2, the reverse process is observed. More precisely, unlike other situations,
here the speaker uses fewer deictics to complete a successful communicative act.

Conclusion

The purpose of the current study was to determine specific features of the deictic
system and SO of the speaker in the VR communication. Many factors can influence the
choice of the deictic system and the type of orientation in VR. It points to the second aim
of this study which was to investigate circumstances in terms of communicative aspects
(person-oriented and distance-oriented situations and their communicative parameters,
the appearance of the referent in three different positions) that influenced the choice of
the type of SO.

This study has shown that the speaker in VR communication is oriented allocentri-
cally (to the VR addressee). The geocentric orientation was the second most common
orientation that we encountered in the reactions of the informants, and the egocentric one
occupies the last place in the choice of the speaker, i.e. the speaker is the least oriented,
putting himself in the role of a starting point of reference. Such an image is characteristic
of almost all communicative indicators, with the exception of the location of the referent.
Thus, the egocentric orientation is not the last choice in the proximal position of the refer-
ent in relation to the speaker and slightly exceeds the geocentric one.
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The second major finding was that the egocentric deictic coordinate system could
be thoroughly integrated into certain communicative situations. This can be seen in the
Sc2 which includes orientations relative to the speaker and whose ratio of occurrence of
deictics is nearly two or more times higher than the proportion of occurrence of deictics
used in the subsequent 3 scenes.

Collectively, these findings indicate that the communicative parameters concerning
the referent’s location (proximal, medial, or distal) and its presence within or beyond the
communicants’ visual field, upon which the communicative context is constructed, have
the potential to influence the speaker’s selection of Spatial Orientation (SO) and its dis-
tinct attributes.

This is the first study of substantial duration which examines associations between
the communicative parameters implemented in five different scenes and the cognitive
processes in the speaker orientation in the field of VR.

The generalizability of these results is subject to certain limitations. For instance, we
believe that the task set in this way could affect the results. In addition, parts of the speak-
er’s body (arms, legs, etc.) are absent in his field of vision in the VR environment. Also, the
changing schedule of the scenes could affect the final result.

The study should be repeated using another task and other technical means (a suit
and gloves) which will enable the speaker to see his hands, feet, etc. during the commu-
nicative acts. Our hypothesis is that in this case, the proportion of occurrence of the al-
locentric orientation should decrease due to an increase in favor of the other two. We do
not exclude the possibility that the total number of verbal actions will decrease due to the
use of gestures by the speaker.
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B paboTe femaeTcs HONMBITKA [TOKA3aTh CHENM(UKY CUCTEMbI IIPOCTPAHCTBEHHOI OpMeHTa-
LMV TOBOPSIIIETO KaK KOMIUIEKCA KOTHUTUBHBIX QYHKIMI B BUPTyanbHOI peambHocTy (VR).
[TpocTpaHCTBEHHAsI OPMEHTALVISI MOXKET ObITh STOLIEHTPUUIECKOI, aIOLeHTPUIECKON Un
TEOLEHTPUIECKOI B 3aBMCUMOCTY OT TOTO, KaKOM JEMKTUK JICIIONb3YeTCsA B KAa4ECTBE TOY-
KM OTCYETA IIPY OPMEHTALMM B BUPTYa/lbHON peanbHOCTU. VICIIonb30Banme TOro Uiy MHOTO
TUIIA IPOCTPAHCTBEHHOI OPMEHTALMY B BUPTYAIbHO peajbHOCTY MOXKeT ObITb 006YCIOB-
JIeHO pa3mM4YHbIMK pakTopamu. B paboTe uccnenyeTcs, Kak KOMMYHUKaTUBHbIE ITapaMeTphI,
BCTPOEHHbIE B CMOJe/IPOBaHHbIe VR-ClIeHbI, MOT'YT IOB/IMATD HA IPOCTPAHCTBEHHYIO OPM-
eHTaluio ropopsiuero. C 9Toil Ljeblo ObIT IPOBefieH SKCIepuMeHT B VR-cpefie ¢ ncmomb-
30BaHMEM IIATH CLIEH C PasJIMYHBIMM KOMMYHMKATMBHBIMU IapameTpamu. Paccmorpenne
CBA3UN Me)K]Iy KOMMyHI/IKaTI/[BHIJIMI/[ napaMeTpaMM, BHe,[[peHHI)IMI/[ B ITATH pa3}II/I‘{HbIX CII€H,
U KOTHUTMBHBIMM TTpOLieCCaMy OPMEHTALMM TOBOPAIILETro B BUPTYalIbHONM peaTbHOCTH Npe-
naraercst Brepsble. OCOOEHHOCTU OpPMEHTALMI TOBOPSIIEro MPeCTaB/IeHbl B paMKax Tpex
Pa3IMYHBIX JeMKTUYEeCKMUX I KOMMYHUKATUBHBIX aCIIEKTOB: OIIO3MLNA TMYHOCTHO-OpUEH-
TUPOBAHHBIX U IUCTAaHIIOHHO-OPMEHTUPOBAHHBIX CUCTEM; CaMV KOMMYHMKAT/BHbIE CUTY-
Al U X BHYTPEHHUe IapaMeTPbl; II0I0XKeHNe pedepeHTa B IIPOKCYMAIbHOI, MejuaIbHO
U IUCTA/IbHON MO3MIVAX. B aKcliepyMeHTe npuHsamm ydacTue 24 nadopmanra. B kauectse
MaTepuasa ObUIO IIONTydeHO 725 peaKIjuil, IPefCTaBIeHHbIX B BUfIe Pa3MeUeHHbIX PeIlINK,
KOTOpBIe ObIIM IPOaHAIM3MPOBaHbl 1 00paboraubl B nHpopmanmonHoi cucreme «Cemo-
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rpa¢». PesynbTaThl aHanM3a MoKasaly, 4TO Ipy OOLIEHNN B BUPTYaIbHOI PeaTbHOCTH ajl-
JIOLIeHTpIUYecKas OpMEeHTALs IpeobIafaeT faXke Ipy IPOKCUMaJIbHOM HOJIOKeHUM pede-
peHTa, IeMKTUIecKas CUCTeMa KOOPAMHAT MOXKET OBbITh OTHOCTBIO MHTETPUPOBAHA B OIIpe-
Ie/leHHble KOMMYHMKATUBHBIE CUTYAIVI, A ONIpefie/leHHble KOMMYHMKATIBHBIE TTapaMeTphI
MOTYT BIMATD Ha IPOCTPAHCTBEHHYIO OPMEHTALIMIO TOBOpsILero. B crarbe o6cyxmarorcs
MeXaHM3MbI IPOCTPAHCTBEHHOI OPMEHTALM, KOTOPble MO OBl OOBACHUTD Pe3y/IbTaThl,
U IIpef/IaraloTCs peKOMEHIALVN A/t OYAYIIMX 9KCIIePUMEHTOB.

Kntouesvie cnosa: mpocTpaHCTBEHHAs OPMEHTALMs, BUPTyalbHasl pealbHOCTb, TOYKA OTCYe-
Ta, KOMMYHUKaLVs, TENKCIC.

CraTbs oCcTynmIa B peflakiuio 15 mapra 2023 1.
Crarbsi peKOMeH/J0BaHa K redaryu 3 Hos0pst 2023 1.
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