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JJI1 HABUAHHS ®AXIBIIIB MAUBYTHBOI'O

Abstract. The article presents the outcomes of the research of virtual and augmented reality technologies percularities and
the possibility of their implementation in the educational process. The main reasons and technologies of virtual reality in the
field of information technologies are determined. The analysis of virtual reality programs has been carried out. To determine
the relevance of the implementation of virtual, augmented reality and game simulator technologies into the educational process
the survey was created by the authors and conducted remotely among the population of Khmelnytskyi region on the Google
Forms. The results of the conducted survey suggest the answers to a number of questions, including whether our society is ready
to implement virtual, augmented reality and game simulators into the educational process of future specialists’ training, as the
field of virtual reality research continues to expand relentlessly, the integration of VR (Virtual Reality) with various areas of
human life continues. In addition to the survey in Google Forms, a survey was also conducted to collect information about cur-
rently existing virtual environments, programs and game simulators that can be added to educational components or integrated
into other educational systems not only in the field of education (Minecraft, Cooking Simulator, PC Building Simulator 1-2,
Google Arts & Culture). It is quite possible to integrate these simulators under the educational components of certain special-
ized subject areas. The conducted survey makes it possible to assume that users are already ready not only for the integration
of virtual environments in the game sphere, but also for the full involvement of virtual technologies and game environments in
the application of educational components. VR (Virtual Reality) and AR (Augmented Reality) technologies are gaining popu-
larity in cultural, educational, gaming, business environments and more. The disturbed issues are studied in education, which
encourages a deeper insight into the essence of the processes that take place under the influence of the latest information and
communication developments.

Keywords: VR, virtual environment, virtual reality, artificial (augmented) reality, video games, educational process.

Anomauis. B cmammi npedcmasneno 00CnioxHcenHs mexHono2iu 8ipmyanbHoi ma 00no6HeHOI peatbHOCMi, Ma MOHCIUBOC-
mi 8NPoBadIICeHHs iX 8 0CGIMHIl npoyec 01 Ni020MOBKU PAXieyie MatldymHub020, IPYHMYIOUUCH HA CYUACHOMY PO3GUMKY Gip-
MYANIbHUX MEXHON02IU Ma I2POSUX CUMYIAMOPIE. BusHaueno 0CHOBHI npuduHy ma mexHon02ii 8ipmyanvHoi pearbHocmi y cghepi
inghopmayivinux mexnonoeii. 30iticnerno ananiz npoepam sipmyanvhoi peanvriocmi. Chopmosaro onumyeanHs, ujo NPoEOOULOChH
oucmanyitino cepeo HacenenHs Xmenvruyvkoi oonacmi na nram@opmi Google Forms, sxe dacmb 3M02y 8I0N0GICMU HA HUZKY
NUMAanb, y MOMY YUCTT YU 20MOBULL COYIYM 00 BNPOBAONCEHHS CUCTEM BIPMYATILHOI PeanbHOCmI, OONOSHEHOI pedalbHOCmi ma
i2POBUX CUMYIAMOPIB Y OCEIMHIL NPOYEC — HABYAHHS (haxisyie MallOymHb020, OCKLIbKU chepa 00Ci0NHCeHb GIPMYATbHOL pedib-
HOCMI NPO00BIHCYE HeBNUHHO po3uuprosamucs, mpusae inmezpayis VR (Virtual Reality) 3 pisnumu cghepamu n100coko2o sHcum-
ms. Okpim onumyeanns y Google Forms makooic 6yno 30iticheHo onumysants 0ist 300py iHgopmayii, wooo iCHyouux 3apas
BIPMYANLHUX CepedosUly, NPOSPAM MA i2POBUX CUMYIAMOPIS, 30Kpema. gideoepu xHcanpy «nicounuysy Minecraft, imimayitunol

© Serhii Alexov, Alla Didyk, 2023 5



TpaHcgopmayiliHa ekoHoMIKa

Ne 3 (03), 2023

xyninapnoi epu Cooking Simulator, eideoepu i3 cmpamezieio modemosanns PC Building Simulator 1-2, wjo 30cepedsicena na
6e0eHi maticmepHi, siKa 30upae ma 00Cy208y€ nePcoHAIbHi Komn tomepu, oHaatH-naamgopmu Google Arts & Culture, wo dae
Moxcnugicms giogioamu eipmyanvii exckypcii. Li iepogi cmumynsmopu modxcua 0o0amu y 0ceimui KoMnonenmu, abo inme-
epysamu nio iHWli HABYAIbHI cucmeMu He iuwe y cepi oceimu, ane i y nesHi cneyianizosani npeomemui ooracmi. Ilposedene
ONnUMy8anHs 0ac 3Mo2y NPURYCMumu, wo Kopucmyeayi eice 20mogi ne auuie 00 inmezpayii ipmyansHux cepedosuuy 6 icpogy
cgepy, a it 00 nNo8HO20 3ANYHEHHSA 00 BUKOPUCTIAHHS GIPMYATbHUX MEXHON02IU MA I2POBUX cepedosUly 00 OC8IMHIX KOMNOHEH-
mis. VR-mexnonoeii (Virtual Reality) i AR-mexnonoeii (Augmented Reality) nabysaroms nonynaprocmi y KyibmypHUX, 0C8IMHIXx,
ieposux, biznec-cepedosuwax mowjo. Ilopyutena npobnemamura 00CaioANCyEmobesl @ 0CGIMI, Wo CHOHYKAE 00 2AUOUL020 NPOHUK-
HEeHHsL ) CYmMHIicmb npoyecis, sKi 6i00)8ar0mvcsi Ni0 6NAUSOM HOBIMHIX THHOPMAYITIHO-KOMYHIKAYITIHUX PO3POOOK.

Knrwuosi cnosa: VR, sipmyanvhe cepedosuuje, SipmyanbHa peaibHiCmb, WmyuHa (OONO6HeHa) peanbHicmb, 6ideoiepu,

oceimuiti npoyec.

Problem statement. The 21st century is the century of
scientific, technical and technological progress, the century
when the seemingly fantastic stories of books become real-
ity. Science fiction writer Arthur Clarke "introduced" them
into our world decades before the appearance of satellites
in his book "The World Without Wires" [1]. According to
the author, these are magical objects that can operate only
in a magical way, but as we can see, satellite signal technol-
ogy is being widely used and has become the basis of the
Internet, without which we cannot imagine our existence
nowadays. The same goes for Kirk’s Enterprise mobile
devices, "Reception Enterprise" — this phrase was spoken
by James Kirk into the device, which is called Bluetooth
today. The devices used in Star Trek do not much differ
from modern cell phones in terms of design features and
principle of operation, except for the possibility of interga-
lactic roaming [7].

Until recently, you may have only heard about virtual
reality technologies, but they are currently evolving and
improving. Only our imagination is a barrier to the hori-
zontal ranges of the virtual environment development.
A range that will cover all components of contemporary
life: education, work, recreation, self-development.

If we could separate the field of education as a inde-
pendent field for the implementation of virtual technolo-
gies, then it would be possible to predict, relying on the
speed of technological progress, that virtual learning will
soon become a standard educational tool. So, our main task
is to keep pace with technological progress in the field of
IT technologies.

Analysis of recent research and publications. Such
scientists as Gruntova T.V., Yechkalo Yu.V., Stryuk A.M.,
Pikilnyk A. dealt with the issue of the use of augmented
reality technology in the educational process [10] and state
that the introduction of such technologies into education
increases its effectiveness, contributes to the development
cognitive activity, increases the quality of knowledge
acquisition, provokes interest in learning, promotes the
development of research skills and subject competencies
of students. Merzlykin O.V., Topolova I.Yu., Tron V. [11]
specify that the use of the latest technologies is necessary
for the effective education of modern students who have
specific educational needs, namely: the use of mobile appli-
cations, the organization of joint work, the implementation
interactive tasks and content visualization. Klymnyuk
V.E. identified the main directions of influence of virtual
reality on educational methodology, which can lead to the
expansion of types of educational activities, improvement
of existing and emergence of new organizational forms,
types and methods of training, improvement of interaction
between students and the educational space [12]. Mintii
LI.S., Solovyov V.M. claim that among the problems that
arise with the introduction of augmented and virtual reality

6

in education, first of all, there is a shortage of specialists in
the preparation of educational projects and uncoordinated
actions of business and education in this direction [13].
The question is little researched and foreign scientists are
actively searching in this direction. Thus, Wu H.K., Hsin-
Kai Wu, Silvia Wen-Yu Lee, Hsin-Yi Change, JyhChong
Liang study the phenomenon, current state, possibilities and
problems of using augmented and virtual reality tools in the
educational process [14]. Eric Klopfer, Kurt Squire [15]
investigate the issue of designing an augmented reality plat-
form for environmental modeling. Yuen S., Yaoyuneyong
G., Johnson E. [16] conducted scientific reviews on the
development of virtual and augmented reality. The aspect of
teaching students to use AR is disclosed in the works of Lee
K. [17]. Communicative aspects of using virtual and aug-
mented reality tools were studied by the authors Yun Zhu,
Hui Ye, Shukun Tang [18]. Currently, scientists Giasiranis
S. and Sofos L. [19] are raising questions about the quality
assessment of educational material with augmented reality.
Martin-Gutierrez J., Guinters E., Perez-Lopez D. note that
augmented reality can be used for student collaboration.
The purpose of the research is to study the main pecu-
liarities of virtual reality technologies, and means of intro-
ducing virtual reality into the process of future specialists’
professional training, based on the current development
of virtual technologies and game simulators, their pros-
pects for progress. We are to investigate the involvement
of game simulators and virtual reality technologies in the
educational process of future specialists’ training.
Presentation of the main material. The paradox that
everyone is puzzled over: wars bring mass murder, violence,
disillusionment with humanity and... scientific progress.
Major changes in educational mechanisms took place
during the COVID-19 pandemic: conversion to distance
learning, introduction of educational cases and mastering
of software environments. Fundamental changes are pro-
ceeding in educational material delivering to improve the
quality of students’ knowledge even in remote mode. But as
soon as effective educational mechanisms were developed,
for a quality educational process in quarantine conditions,
the military invasion began. And it became clear that the
existing funds are not enough to ensure a high-quality edu-
cational process, because the future of the nation depends
on how we train specialists now.
But first, let's figure out what virtual technologies are, give
their definition, classification and methods of application.
Virtual reality (VR, artificial reality) is a world cre-
ated by technical means, which is transmitted to a per-
son through his senses: sight, hearing, touch, and others.
Virtual reality simulates both exposure and reactions to
exposure. To create a convincing complex of sensations of
reality, computer synthesis of properties and reactions of
virtual reality is carried out in real time [2].
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Virtual reality and augmented reality are similar at
first glance, but if you dive into the structure of perception
and their construction, it becomes clear that they are com-
pletely different environments. Their fundamental differ-
ence is that virtual reality constructs a new artificial world,
and augmented reality only introduces individual artificial
elements into the perception of the real world.

There are devices that more completely simulate
human interaction with the virtual environment compared
to ordinary computers and computer devices. This interac-
tion takes place through the influence on all human senses.
Such devices are considered to be virtual reality systems.

Unfortunately, full-fledged virtual reality systems that
simultaneously interact with all the senses do not exist yet,
but when creating virtual reality, developers try to achieve
the following goals:

— support the user in the reality of events in the simu-
lation;

— ensure maximum interaction with the environment;

— provide an opportunity to independently explore the
developed environment (world);

— involve in the process not only the brain, but also the
user's body, affecting all possible senses.

Obviously, the achievement of these goals is possible
only by using high-performance hardware and software [2].

The potential, as well as the scope of application of vir-
tual technologies, is limitless, in every industry this tech-
nology can become an indispensable tool. From military
to industrial, from infrastructure and services to education,
the only limitation is our imagination.

To determine the relevance of the implementation of
virtual, augmented reality and game simulator technolo-
gies, a corresponding survey has been carried out by the

authors. The survey was conducted remotely among the
population of Khmelnytskyi region on the Google Forms
platform. It contained a number of questions that made it
possible to find out the relevance and possibility of involv-
ing virtual reality technologies and game simulators in the
educational process of future specialists’ training [3].

The conducted research revealed that almost all
respondents have at least a superficial idea of what virtual
reality is (Figure 1). A significant part of the population
(72.7%) considers to have a sufficient level of knowledge
about virtual reality, a third of respondents (27.3%) sug-
gests to have a superficial idea of virtual reality, which was
formed on the basis of science fiction, films, books, etc.

The majority of respondents support the introduction
of virtual reality technologies into the educational process
of specialists’ training. If we evaluate the attitude to the
implementation of VR technologies in the educational pro-
cess, it is as follows (Figure 2): positive attitude, with the
prospect of global research of the subject area — 81.8%, and
18.2% — so far, respondents are cautious about the possi-
bility of new technologies introduction, but they are not
opposed; negative (0%), which indicates that virtual reality
technologies have a future in the field of education.

A more positive situation of integration into the edu-
cational process of specialists’ training is proceeding with
game simulators, which may have been influenced by the
age of the respondents — they range from 16 to 27 (Figure 3).
90.9% of respondents feel positive about such an idea, the
other 9.1% are skeptical, but they allow such an educational
mechanism, which is not typical in the system of similar sur-
veys; not a single respondent expressed any objection.

As for the question "Do you believe the educational pro-
cess will improve if a part of the material of one or another

Yes, I am well versed 1n virtual reality technologies,
applications and environments

® No,Idon’t, what are these?

® Well, superficially.

® T’ve known from the movies, nothing more.

Figure 1 — Do you know what virtual reality technologies are?

Source: created by the authors based on [3]

Positive, it seems to me that the virtual reality
technologies will make possible to study
different subjects more globally

@ Normal, maybe something will come of it

Negative, we have to learn from books,
the Internet is sufficient as much as possible

Figure 2 — What is your attitude to the introduction of virtual reality technologies
into the educational process?

Source: created by the authors based on [3]
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Positive, I think 1t's an interesting 1dea
that can improve students' interest
in learning subjects
® Normal, it’s worth trying
@ Negative, you can play games at home,
and at an educational mstitution you have to study

Figure 3 — What is your attitude to the introduction of game simulators into the educational process?

Source: created by the authors based on [3]

discipline is taught in a virtual simulator or environment?"
the opinions of the respondents were different, but the atti-
tude towards improving the educational process with vir-
tual reality technologies is identical (Figure 4). 100% of
respondents are convinced that if educational material is
taught in a new environment, such as a virtual simulator,
the success of the material learning will increase. 54.5%
believe that only new technologies and the environment
are sufficient to improve the successful educational out-
comes due to increased interest. In turn, 45.5% of respond-
ents believe that everything depends on the motivation,
interest and discipline of the students.

In order to clarify the personal attitude of each respond-
ent, the last question of the survey was formulated as fol-
lows, "Do you personally see the possibility of introduc-
ing virtual reality technologies and game simulators into
the educational process?" (Figure 5). To which 72.7% of
respondents answered with confidence that the future is

®

based on virtual reality technologies, 27.3% — assumed the
possibility of introducing virtual reality technologies and
game simulators into the educational process.

In addition to the survey on Google Forms platform,
one more survey was conducted to collect information
about currently existing virtual environments, programs
and game simulators that can be added to educational com-
ponents or integrated into other educational systems not
only in the field of education:

— Minecraft is a 2011 open-world first/third-person
sandbox video game by Mojang. The game started a series
of the same name, all of which are characterized by a min-
imalistic cubic design [4].

— Cooking Simulator is a simulation cooking game
developed by the Polish team Big Cheese Studio and
published by PlayWay S.A. June 6, 2019 for Microsoft
Windows. The Nintendo Switch version was released on
May 14, 2020, published on the system by Forever

Yes, with interest, perception improves,

® \vhich will affect success
@ Yes, but it all depends on the student

and discipline

@ No, students will be focused on

the simulator and not on the assignments

Figure 4 — Do you think the educational process will be improved if a part of the material
of a particular discipline is taught in a virtual simulator or environment?

Source: created by the authors based on [3]

@ Yes, that's the future

® Yes, 1t 1s quite possible

@ No, ordinary methods
of learning are better

Figure 5 — Do you think that the educational process will improve if part of the
material of one or another discipline is taught in a virtual simulator or environment?

Source: created by the authors based on [3]
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Entertainment. The Xbox One version was released on
August 14, 2020. A mobile port called Cooking Sim-
ulator Mobile was launched on Android devices on
October 20, 2020. It is available on 1OS in several coun-
tries and the global release is available for pre-registra-
tion through PlayWay S.A. The PlayStation 4 version was
released on May 20, 2021 exclusively in Europe and Aus-
tralia, with plans to eventually release it worldwide [5].

— PC Building Simulator 1-2 is a simulation strategy
video game produced by The Irregular Corporation and
Romanian indie developer Claudio Kiss. The game focuses
on owning and running a workshop that assembles and
maintains PCs, mostly gaming ones [6].

— Google Arts & Culture is an online platform, using
which network users can access high-definition images of
works of art stored in museums — partners of the initiative,
as well as visit virtual tours [8].

It is quite possible to integrate these simulators under the
educational components of certain specialized subject areas.

Conclusions. Virtual and augmented reality systems
are being developed and integrated, albeit at a primitive
level, in various fields but very confidently. Perhaps in the
nearest future, similar to distance education, we will see
a virtual form of education. In an environment that will
be similar to reality. Recalling the fantastic stories of the
past, which are now commonplace for us, we can state with
confidence that virtual reality can very soon become real,
real not at the level of augmented reality, but at the level of
artificial intelligence with its own world.

The survey conducted above allows us to assume. that
users are already prepared not only for the integration of
virtual environments in the game sphere, but also for the
complete involvement of virtual technologies and game
environments as addition to educational components.
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