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INFLUENCE OF VIRTUAL REALITY TOOLS ON
HUMAN ANATOMY LEARNING

Abstract. The paper considers virtual reality (VR) as an effective way of teaching and learning. It
discusses the possibilities of modern educational information technologies implementation, the
educational advantages and drawbacks of 3D technologies and highlights VR features which
enable dynamic forms of learning by creating artifacts in virtual environment with activities
triggered by learners’ interaction. The effective role of the means of VR in education is determined
and theoretically substantiated. Approaches aimed at increasing the theoretical and practical
readiness of learners for educational activity using VR tools are considered.

The research participants were exposed to two learning modes: traditional (textbook style) and
VR. The experiment was based on Human Anatomy VR Complete Edition by Virtual Medicine
software which provided interaction with virtual models of human anatomy. Anatomy knowledge
test and Students' Engagement in School Four-dimensional Scale were used to compare learning
outcomes and the levels of student cognitive engagement between the two groups on the basis of
ANOVA test.

Participants in the VR mode improved learning performance (i.e. recollecting and reconstituting)
and engagement scores (cognitive and agency subscales) compared to those in the traditional
learning mode. Emotional self-ratings before and after the learning phase in the VR mode showed
an increase in positive emotions and a decrease in negative emotions. Overall, participants in the
VR mode displayed an improved learning experience when compared to traditional learning
methods. The combination of visualization and interactivity makes VR learning mode
advantageous for effective education. The directions of further research such as organizational and
psycho-pedagogical conditions of VR implementation in education and teacher training are
defined.

Keywords: VR; virtual reality; education; collaborative virtual environments; perception;
engagement.

1. INTRODUCTION

Statement of the problem. Our country's educational policy contributes to the
development of digital learning and the provision of high quality electronic educational
resources in schooling. The digitalization of the educational space of Ukraine is both a
technology and a new approach in the creation and use of digital resources, which aims to
provide high-quality and continuous formal, non-formal, informal education in various forms.
There is a need to update the methodology of teaching and psychological basis in the context
of digitization, understanding the necessity to change the approach to teaching. According to
V. Bykov, M. Leshchenko and L. Tymchuk, today needs the development of digital
humanistic pedagogy, which would cause the emergence of a new educational paradigm, as
well as a rapidly expanding scientific field that develops and motivates the occurrence of the
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advanced pedagogical thinking [1, p. 2]. Noureddine Elmgaddem stated that VR can finally
be adopted in all domains, including education. “The nature of AR and VR and their recent
enhancement thanks to various technological advancements allows a new type of learning that
better meets the needs of the 21st century learner who wants entertainment, interactivity,
participation and manipulation of objects” [2, p.235].

Embodied cognition proves that both human mind and body are working together to
make the meaning of our experiences. Many studies acknowledge that embodied cognition is
promising for learning. Embodied insight rose up out of the field of theory as an unmistakable
difference to the surviving considerations set forth by Descartes. Descartes proposed a mind—
body dualism dichotomy as a superior thinking ability. He explained realities from life
experiences as the result of the way this duality operates.

Specialists from the University of Chicago [3] discovered that basic pantomiming in
elementary pupils shows skills not found in discourse and can conceivably differentiate and
enhance their insight.

Virtual Reality enables a client to associate with a PC produced three-dimensional
model or virtual condition. These surroundings are well-known to us as plainly visible scale.
It is realistic as it gives the opportunity to see the physical world. Fundamentally, VR is
connected to various fields of training including engineering disciplines, medicine,
archeology, history, design and many more. The benefit of VR over ordinary strategies is that
the schoolchildren are allowed the chance to experience phenomena that would be difficult to
represent or depict with traditional techniques. We contend here that this experiential nature
of VR together with its other key element, intuitiveness, gives an important guide to regular
learning ideal models.

Present day instruction frequently requires schoolchildren to fathom unpredictable or
conceptual ideas or acknowledge situations and circumstances that previously never existed.
Regular components for learning abstract concepts are the application of allegory and
similarity. By utilizing similarity, we depict an occasion or dynamic idea of observable
reality. The experience gives the material to the development of a psychological model of the
idea, which thus prompts the establishment of learning [4]. Virtual reality is an innovation
that replaces sensory input received from this present reality with tangible information made
by PC recreation. In this regard, VR may demonstrate to be an amazing asset that can help in
educating by giving a domain that enables the pupils to encounter situations and
circumstances as opposed to envisioning them. The experiential idea of VR frameworks
derives from three sources: engagement, synergy and multi-tactile response. Engagement
means presence in the environment. The advantage of engagement is that it guarantees a
feeling of essence or the inclination that one is truly in the delineated world [5].

The analysis of recent studies and publications. The experiential idea of VR
underpins a constructivist way to deal with learning [6]. Constructivism is defined as theory
of knowledge acquisition. Schoolchildren construct their knowledge by learning from their
own experiences. This theory states that pupils attempt to adopt new experiences within their
already fixed world model. On the off chance that pupils cannot effectively absorb a new
detail, they change their reality view to suit the new experience. When we expect that the
world acts depending on our world model, but it does not, we have to adapt to the new
experience by changing our model of the way the world works. We study from our
experience. VR gives a situation to this dynamic theory testing and subsequently gives an
amazing medium to studying. As proposed by Bruner, the pupils who effectively draw in with
new material are bound to hold this material and review it at a later level [7]. Dr. Mirza
Viquar Ahmed argues that VR improves the capacity of human mind by improving memory,
stating that memory improvement focuses supremely on retaining the learned facts for a
longer period of time [8, p.53].
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VR advancements enable the client to see and associate with virtual conditions and
items. Present day VR is conveyed through a headset, which enables the client to see — and
now and again, hear — the 3D condition. This way the pupils are fully immersed in the virtual
condition, as it replaces the existing environment around them. Submersion and commitment
can be considered naturally connected in virtual conditions [9]. Mount et al. examined the
connection between absorption, attendance and commitment [10].

Over the past two decades, the educational systems of different countries have been
getting more interested in engagement, even though there is considerable disunity in
understanding of this phenomenon. Early investigations characterized student commitment by
detectable practices, for example, cooperation and time on undertaking [11]. Specialists have
additionally fused passionate or full of feeling perspectives into their conceptualization of
commitment [12], [13].

These definitions incorporate sentiments of having a place, delight, and connection. Not
long ago, scientists examined parts of intellectual commitment, for example, students’ interest
in learning, persistence notwithstanding difficulties, and utilization of profound as opposed to
shallow methodologies [14]. Some have likewise included self-guideline (the degree to which
schoolchildren show command over their learning activities) as a part of psychological
engagement on cognitive level [15], [16]. Scientists have proposed hypothetical models
recommending that engagement of the schoolchildren ensue educational achievement. The
earliest theory of engagement was the model of participation and identification [13]. This
hypothesis characterizes engagement in school as "having both a behavioural component,
termed participation, and an emotional component, termed identification" [13, p. 249].

Connell and his associates (Connell 1990; Connell and Wellborn 1991; Skinner and
Belmont 1993) distinguish the continuum which has got engagement on one side and
disaffected action on another. The students who are engaged show behavioural involvement
in learning. They persevere the challenge and are full of positive emotions [12], [17].
Disengaged students differ. They are passive and bored, give up easily, do not try hard. Such
negative emotions as anger, blame, and denial are displayed by them [18].

Reviewing students’ engagement, Fredricks, Blumenfeld, and Paris [14] recommended
dividing it into three aspects: behavioural, emotional, and cognitive. The main idea of
behavioural engagement is to include involvement in social, academic and extracurricular
activities. It is considered as determination for achieving positive academic outcomes and
preventing dropping out [12], [13].

The focus of emotional engagement is on the extent of positive and negative reactions
of both teachers and schoolchildren. Positive emotional engagement is supposed to create
schoolchildren’ ties to the institution. It influences their willingness to work [12], [13].

Cognitive engagement is characterized as the student’s degree of investment in learning.
It contains attention and responsibility in the approach to school tasks. The students are
willing to exert the effort needed to master difficult knowledge and skills, to understand
complex thoughts [14].

We accept that VR learning technique has got capacity to improve each of the three
elements of school engagement and make an immense beneficial impact on the instructive
improvement.

VR can display different highlights that could be valuable for students. It presents 3D
format of environment. It is interactive, as it gives audio, visual and even haptic feedback.
Showing learning materials in 3D can be particularly advantageous for teaching subjects
where it is essential to envision the learning materials (for example in chemistry, biology, and
medicine). Although imagining is one of the clearest advantages of VR, this could likewise be
practiced with straightforward video. Nevertheless, recordings are passive learning objects,
while VR offers an immediate association with the surroundings.
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The outstanding visual-sound-related kinaesthetic learning style model suggests three
kinds of learning styles: visual, sound-related and kinaesthetic. VR headsets support complex
visualisation, audio and movement tracking. VR allows all the three mentioned learning styles
to be centred in one application. Other learning style models point out the importance of
different perceptual modalities in learning. Many of them can be supported with the help of
VR. It has been proposed that having an assortment of learning strategies is profitable; Gaytan
and McEwen inferred that it is gainful to utilize an assortment of instructional techniques to
speak to students’ learning inclinations [19]. VR exercises could be intended to incorporate
various learning techniques, so students can connect with the learning materials in the way
that interests them most, as they have an inclination for different methods of data introduction
[20].

Elliot Hu-Au and Joey J. Lee discussed that VR is especially useful for increasing
student engagement, providing constructivist, authentic experiences to impact student
identity; allowing for new perspective taking and empathy; and supporting creativity and the
ability to visualise difficult models [21, p.222].

The scientists insist that educators must embrace and leverage better methods to deliver
the most effective learning experiences for students who are taught in the experience age [19,
22].

Recent research has been critical of learning style approaches [22]. It is stated that there
1s little empirical proof of engagement for learning styles despite many theories. However, it
is important to research varying sensory modalities and learning approaches as students have
different learning preferences and habits.

Creating VR educational applications is an arduous and expensive undertaking. It is
essential to examine whether these applications are valuable for learning or not. Along these
lines, explorative research can help answer whether the advancement of instructive
applications for this sort of equipment is worth seeking after.

The purpose of the article is to highlight the idea why learning might be encouraged
by interactive VR systems and to prove the positive influence of VR tools on students’
learning and engagement. The tasks were to provide the samples of the use of VR in
educational contexts and to compare the participants’ performance after the VR learning
experiment.

2. THE RESEARCH METHODS

The research was done in the framework of the research project "Psychological
determinants of professional personality formation" at Mukachevo State University, Ukraine.

Theoretical and empirical methods were used in the research. Systematization and
comparison of scientific provisions were used for analysis of VR technologies that are being
offered for Ukrainian students to determine their use. Empirical part contained observations
and questionnaires for determining the effectiveness of student engagement and learning
outcomes.

Participants were 48 (28 females, 20 males) students from schools in Mukachevo City,
Ukraine. They were learning Anatomy. Participation was voluntary, and scores were
confidential and anonymous. The students were divided into two learning modes: ordinary
(reading material style) and VR. All members detailed typical or rectified to-ordinary vision.

The representativeness of the sample was obtained with a non-probability sampling
method. All parents permitted their children to participate in the experiment. All participants’
parents were aware of their right to refuse at any time and gave informed written consent. We
also tutored and instructed the teachers who participated in the experiment. Control and
experimental groups of students were formed.
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The students of the experimental classes were learning with the help of VR setups and
the students of the control group — with paper textbooks.

Eight sets of Oculus Go all-in-one VR were used for the VR condition. Each headset
weighs 468g and demonstrates a 3D environment via two OLED displays (1280 x 1440 pixels
for each eye) and supports visual and audio type of feedback. The screen's refresh rate can
vary between 60 and 72 Hz relying upon the application or game. We used Human Anatomy
VR Complete Edition by Virtual Medicine software, s.r.o. https://www.medicinevirtual.com/.

The procedure was the same for each student, beginning with a pre-test, followed by the
learning stage. For the learning stage the participants were told to learn as much as they could
from the learning materials. The same amount of time was given to the both modes.
Participants completed a post-test after the learning phase. It included the same questions as
the pre-test. The students were asked the question for qualitative feedback check. The
improvement from pre-test to post-test was used as the basic scale of learning performance.
This method was used in order to consider for any students with prior knowledge of Anatomy
subject. Questions used for the test were either sourced directly from teacher's Anatomy test
or were in a similar style as those questions. We measured the dimensions of engagements in
this research work using 20-items scale, entitled Students' Engagement in School Four-
dimensional Scale, SES-4DS, English version. A split-plot ANOVA (a mixed-design analysis
of variance model) was used to test the contrast between the two groups.

3. THE RESULTS AND DISCUSSION

3.1 Justification of software approbation

The 22 anatomy knowledge questions were marked as correct or incorrect and used in
the calculation of an overall percentage correct, separately for each participant. The top half
of Table 1 demonstrates the average knowledge scores in the pre-test and in the post-test,
together with the distinction scores, as a marker for learning. The relating normal scores of
the SES-4DS appraisals are given in the bottom of the table.

Table 1.

Indicators of knowledge scores (percentage correct) and engagement scales in the
pre-test and post-test

Scale Learning N Pre-test Post-test Difference
Knowledge scores Virtual 24 30.1% 55.9% +25.8%
Textbook 24 29.8% 46.2% +16.4%
Engagement scores
- Virtual o 17.92 20.29 237
Cognitive Textbook 24 17.80 18.87 .07
. Virtual o 23.04 2378 +0.74
Affective Textbook 24 23.88 24.08 1020
) Virtual 24 26.17 26.27 +0.10
Behavioral Textbook 24 25.87 25.74 2013
Virtual o 16.14 18.88 .74
Agency Textbook 24 16.99 17.11 +0.12
Virtual o 83.27 89.22 +5.95
Total engagement = ook 24 84.54 85.80 11.26

Notes. (N) - Number of participants
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The data from knowledge questionnaires was additionally analysed by parting the
inquiries into two classifications based on Bloom's taxonomy (Bloom et al. 1956). The first
group (10 questions) identified with the recalling of data, while the second part (8 questions)
was increasingly concerned about the reconstituting of data.

A 3 x 2-way ANOVA on the remembering and reconstituting scores demonstrated a
critical test x condition interaction, F (2,96) = 6.28, p = 0.022, n2p = 0.116 and F (2,96) =
3.15, p=0.037, n2p = 0.062 for reconstituting score. ANOVAs and LSD tests revealed that in
the post-test participants scored significantly higher in the VR than in the textbook mode (p =
0.008 and p = 0.041, respectively). The corresponding analysis of the understanding scores
also revealed a significant interaction. In summary, participants in the VR group showed
better remembering and reconstituting than participants in the textbook one.

Concerning SES-4DS ratings — three separate one-way ANOV As revealed a significant
effect of condition for each of the two subscales (cognitive and agency). Both cognitive and
agency ratings were significantly higher in the VR than in the textbook mode (p = 0.015 and
p= 0.021, respectively). For other scales there was no difference between the VR and the
textbook mode (p>0.05).

Qualitative data was also gathered. The participants were asked as part of their online
questionnaire: “What did you think of the format of the learning materials/the equipment
used?” The question was optional, and about half of the participants gave some written
feedback.

The students characterized the reading material style learning materials as
"fundamental”, "exhausting" and "flat". There were disparities in reports, with certain
participants saying the materials were "clear" and "simple to gain from", yet others stating
that the materials were "misty" and the models "weren't useful". On the other hand, the
participants found that the VR was "troublesome" to utilize, regularly explaining "at first", but
saw it more "engaging", with two participants saying that it "made learning process more
exciting" and another commenting that it was "helpful, powerful and vivid".

The feedback suggests that there is some difficulty using the equipment “at first”. It is
supposed that future studies can benefit from giving VR participants a test period with the
equipment first, to familiarize themselves with hardware and software.

3.2 Application in Schooling

VR applications in schools fall into two sub-classes, those in which educators use pre-
created applications (Cell Biology, Virtual Gorilla Exhibit, MaxwellWorld, Atom World,
Newton World, Greek Villa), and those in which schoolchildren themselves assemble virtual
universes so as to test speculations (Virtual Stage, Wetland Ecology). Pre-created applications
consist of a virtual environment, supporting hardware and software in which students perform
needed tasks. The most engaging items for teaching and learning are those which are
managed, empowering teachers to centre and guide students’ experiences. It means that the
students do not need to look for the information. The content is quickly uploaded individually
and easily delivered to students. Virtual reality implementation is neither cheap nor simple
yet, “but they are definitely important tools in the learning and development toolkit” [23,
p.30].

At the same time, VR as an educational tool has some drawbacks. Here we consider
some of the key problems. We have distinguished the following three general and possibly
serious disadvantages that have limited the general use of VR in schools:

1. Potentially high budgetary expenses of acquiring a system.
2. Lack of authenticity/constancy/skill transfer issues.
3. Physical influences on end-users.
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The first relates to the high costs involved in developing and/or buying a VR. As we
have seen, VR frameworks comprise programming for the control of the representation, PCs
for running the software and innovation for presentation and interaction. The increasing use of
VR brings the economies of large-scale manufacturing and reduces costs of both hardware
and software. Additionally, off-the-shelf educational systems exist, and such frameworks are
faster option of VR classes deployment. While the innovation is moderately new, in any case,
it will stay generally costly in contrast to traditional teaching methods.

3.3. VR and perceptions

Realism can increase the engagement of the viewer in visualization. It can both reduce
perceptual double meaning and provide redundancy of sensory information. As a result,
experience becomes richer. Much progress was accomplished in the realism obtainable in
graphical simulations. This is because of the expanding popularity of PC games. The PC
games industry has turned out to be very productive and this has created innovative work in
illustrations algorithms and devoted hardware for rendering designs and simulating dynamics.
This has profited VR simulations and VR systems. While VR systems once required high-end
PC support, it is possible to see rendering, dynamics and interaction control on a single
desktop machine. Where extra processing power is required (or the addition of haptics and 3D
sound for instance) clusters (connected groups) of PC workstations might be utilized.
Interactivity is balancing with realism in many aspects.

The use of VR innovations permits better perception supporting demonstration and
encouraging improvement of students’ creativity and engagement. The plausibility of
dynamic communication with VR is near empirical handling in physical world and gives the
"learning by doing" effect. These variables are essentially adding to the appreciation of
showed content, which quickens the learning procedure accordingly. The use of traditional
learning methods containing static text and pictures for the understanding of some processes
and procedures, especially in such science as anatomy, is insufficient. This makes space for
implementation of digital technologies with 3D visualization. They will allow virtual
manipulation with unnatural objects, providing features of gamification to support curiosity
and playfully leading to creative solutions. As a result, the students feel satisfied and their
motivation to get new knowledge increases.

4. CONCLUSIONS AND PROSPECTS FOR FURTHER RESEARCH

There is proof that active learning is helpful to students. The advantages found for VR
are basically the advantages of active learning, however, they may also be a consequence of
different psychological reasons.

The goal of this research work was to consider the impacts of utilizing VR headsets for
learning. Summing up the results of our study, we can conclude that the participants in the VR
mode demonstrated advantages in learning over the participants in the textbook mode. Further
breakdown of the learning engagement demonstrated that participants in the VR mode were
better at "remembering" and '"reconstituting" than those in the traditional mode and
furthermore indicated better cognitive engagement.

VR was found to have an exceptionally positive effect on mood. Participants of the VR group
stated increase in positive feelings and a general decrease in negative ones during the experiment.
On the other hand, reading material mode participants demonstrated a decrease in positive feelings.
In sum, the utilization of VR headsets positively affects the learning background.
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The significance of student’s engagement is already generally recognized. The SES-4 DS
Scale additionally demonstrates that engagement can be expanded using VR. Participants in the
VR mode evaluated their study higher, showing that they had better adopted the content.

The beneficial outcomes on feeling and engagement in VR are significant advantages
for both inside and outside homeroom learning. This learning is usually disregarded, with the
attention being on different results, for example, test scores. In any case, it was exhibited that
students’ feelings, engagement and inspiration are profoundly connected with one another.

Respondents see traditional formal and informal instructive strategies as dull, stretched,
tedious and lacking expressiveness, prompting inadequate or wrong comprehension of learned
content. It makes the learning boring and demotivates students from acquisition of new
information and self-advancement. Computer generated reality makes close computerized
representation of the objects and environments that are hardly observable in the real world. It
permits intuitive control with modes where the activity of the student triggers occasions and
gains from observational experience and virtual action. The significance of computer-
generated reality in learning is expanding because of its characteristics and highlights. Its
application may cultivate imaginative and sidelong reasoning, quicken the learning procedure
and persuade both teachers and pupils to supportable self-improvement and advancement of
abilities fundamental for progress and development of associations. This examination has
exhibited how VR can improve or supplement ordinary learning methods. It is critical to think
about how VR innovation can benefit learning beyond the classroom, self-study in particular.
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Amnoranis. Crarts npucssiueHa npo0Gemi BipryanbHoi peanbHocTi (VR) sik edhekTHBHOrO criocody
HaByaHHS. OOTrOBOPEHO MOXIIMBOCTI BIPOBADKEHHS CYYacHHMX OCBITHIX iH(popMaLiitHuX
TEXHOJIOTIH, MepeBarn Ta HEJONIKM BHMKOPUCTaHHs 3D-TexHOJIOTIH B OCBITI Ta MiJKPECICHO
BinactuBocTi VR, siki 3a0e3nedyroTh AWHaMiuHi ()OPMH HAaBYaHHS, CTBOPIOIOYM apTe(akTd y
BIpTyaJTbHOMY CEPEIOBHII B TIOEAHAHHI 3 MisUIbHICTIO, iHIIIHOBAHOIO 1HTEPAKTUBHOIO B3aEMOIIEI0
yuHs. Bu3HaueHa Ta TEOpETHYHO OOTpyHTOBaHa e(eKTHWBHa pOJb 3aco0iB VR B ocBiTi.
Po3rasHyTO METOMWYHI MiAXOAW, CHOPSMOBAaHI Ha MiIBHUIICHHS TEOPETHYHOI Ta MPAKTHIHOL
TOTOBHOCTI Y4YHIB JI0 HaBYaJbHOI TiSUTPHOCTI B 3aKiafax HIKIIHHOI OCBITH 3 BUKOPHCTAHHSIM
3aco0iB VR.

PecrionenTaM, siki B3sJIM y9acTh Y JOCHIKEHHI, OyJI0 CTBOPEHO J[Ba BapiaHTH YMOB HABYAHHS:
TpaaMUifiHI yMOBHM (BUKOPDHMCTOBYIOUM MiAPYYHMK) Ta HaBYaHHSA 3 BHMKOpPHUCTaHHAM VR.
Excniepument 0asyBaBcs Ha nonatky Human Anatomy VR Complete Edition Bix Virtual
Medicine, sKuii O3BOJSIE B3a€MONIATH 3 BIPTYyalbHAMHU MOJCISIMH aHATOMIl JIOIMHHU.
[opiBHSHHSA pe3yNbTATIB HaBYAHHS Ta PIBHIB KOTHITHBHOI 3aJlyd€HOCTI Y4YHIB JIBOX Ipyn OyIo
3IifICHEHO 3 BHKOPUCTaHHSAM jucnepciiiHoro ananisy ANOVA 3a 10omoMorolo TecTy 3HaHb 3
aHaTOMIl Ta YOTUPUBUMIPHOT IIKAJIN MIKUIEHOT 3aJTy4E€HOCTI.

VYyacHukn B ymMoBax VR Tokpamuim sKicTh HaBuYaHHS (a came: 3amaMm STOBYBaHHS Ta
BIITBOPEHHS) Ta IMOKAa3HHWKHU 3aJTy4eHOCTI (KOTHITHBHA Ta Cy0 €KTHA CyOIIKaiH) TOPIBHSHO 3
TAMH, SKi TiepeOyBaid B TpaguIiiHMX yMoBaxX. CaMO3BIT Y4HIB IIOJI0 3arajbHOT'O €MOIIHOTO
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CTaHy A0 Ta micisd (a3u HaBYaHHS 3 BUKOPUCTaHHAM VR mpoaeMoHCTpyBaB 30ibIICHHS
MO3UTHUBHUX Ta 3MCHIICHHS HETaTUBHUX €MOLid. Y MiJoMy, BHKOpHUCTaHHS VR B OCBiTHbOMY
MpoIeci MPOJAEMOHCTPYBAJO TMOKpAIIEHHST Pe3yJbTaTiB HaBYaHHS TOPIBHSIHO 3 TPaaUIiHHUMHU
Metonamu. [ToemHaHHs Bizyaiizamii Ta iHTEPaKTUBHOCTI pOOJISATH METOI HABYAHHS 32 JJOTIOMOTOIO
VR edextuBHIM. BH3HaueHO HANPSAMU MOAAIBIIOTO JOCHTIKEHHS: OpPTraHi3aliiHi Ta MCUX0JI0T0-
MeAarorivyHi yMOBH 3ampoBa/pkeHHsT VR y 3akiamax mIKiTbHOI OCBITH Ta IMiITOTOBKHA BUHUTEIIB JI0
iX BUKOpHUCTaHHS.

KurouoBi cioBa: VR; BipTyanbHa peasbHICTh; OCBiTa; BipTyajbHE CEPEIOBHINE; CHPHHHSTTS,
3aITy4YCHICTb.
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KaHJUIaT NCUXOJIOTHYECKHUX HaYK, CTapIIUi NpernoaaBareib Kadeaphl ICHXOJIOTHH,
MyxkaueBcKkuil rocy1apCTBEHHBII YyHUBEPCUTET, I'. MykaueBo, YkpauHa

ORCID ID 0000-0002-5923-7331
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AnHoTtanus. CtaThs TOCBsIICHA MpobiemMe BUPTyaidbHOU peanbHOCTH (VR) kak 3¢ (dekTHBHOTO
criocoba oOydeHus. B cTarbe 0OCYXITAIOTCS BO3MOXXHOCTH BHEIPEHUS COBPEMEHHBIX
00pa3oBaTeIbHBIX HHPOPMAITHOHHBIX TEXHOJOTHH, MPEUMYIIECTBA U HEJIOCTATKH UCTIOIh30BAHUS
3D-texHonoruii B OOpa3oBaHMM W BBIIEIAIOTCA CBoiictBa VR, KoTOphle 00cecmeYnBaroT
JuHaMu4eckne (GopMbl OO0ydeHUs, co3faBas apTe(akThl B BUPTYaNbHOW CpElC B COYCTAHUH C
JICSITEIbHOCTHI0, MHUIMHPOBAHHOW HHTCPAKTUBHBIM B3aMMOJACHCTBHEM ydeHWKa. OmnpesencHa u
TeopeTHdeckn o0ocHOBaHa 3(dekTuBHas ponb cpenctB VR B oOpasoBanuu. PaccMoTpeHbl
METOJAMYCCKHIE IOAXOJbI, HAMPABICHHBIC HA TOBBIIICHUE TCOPETUYECKON M MPAKTHYCCKOM
TOTOBHOCTH YYaIIMXCS K y4COHOHW AEATCIHHOCTH B YYPEKICHHUSIX IIKOJIHLHOIO OOpa3OBaHHS C
HCIIOJIb30BaHUEM cpenicTB VR.

PecrionenTaM, KOTOpbIE TPHWHSUIA y4YacTHE B HCCICHOBAHHH, OBIJIO CO3JaHO JBa BapHaHTa
YCIIOBUH  OOyYeHMs: TpPaaWIMOHHBIE YCIOBUS (MCHONB3ysd Yy4eOHWK) © oOydeHue ¢
ucronb3oBaHueM VR. DKCHepuMEHT OCHOBBIBaJICS Ha mpwiuokeHunm Human Anatomy VR
Complete Edition ot Virtual Medicine, KoTopoe 0O3BOJIIET B3aMMOIEHCTBOBATh C BUPTYaIbHBIMH
MOJICTISIMU aHaTOMHUHU deloBeka. CpaBHEHHE pPe3yJIbTAaTOB OOy4YeHHWS M YpPOBHEH KOTHHTHBHOMN
BOBJICUCHHOCTH Y4Yal[UXCs JBYX TPYII OBUIO MPOU3BEICHO IPH IMOMOIIH JTUCIICPCHOHHOTO
anamm3za ANOVA ¢ ucnonb30BaHUEM TeCcTa 3HAHMM MO aHATOMHUM U YETHIPEXMEPHOM IIKaJbI
IIKOJIBHOM BOBJICYCHHOCTH YYCHUKOB.

YyactHUKM B ycioBusX VR yimydmmiau kadecTBO 0OydueHHs (a WUMCHHO: 3allOMHUHAHHE U
BOCIIPOM3BEJICHHEC) U TIOKA3aTeIM BOBJICYCHHOCTH (KOTHUTHBHAS U CyOBCKTHAsi CYOIIKAlbl) IO
CPaBHEHHMIO C TEMH, KOTOpPBIE HAaXOIWJINCh B TPAAUIUOHHBIX ycIOBHUAX. CaMOOTYET YYEHHUKOB
OTHOCHUTEIILHO OOIIer0 SMOIMOHAJIBHOTO COCTOSHUS 1O W Tocie ¢a3bl o0ydeHus ¢
WCTIONb30BaHWEM VR  MPOIEMOHCTPUPOBAT YBEJIMYEHUE TIOJOKUTENBHBIX W yMCHbBIICHUE
OTpUIIATENILHBIX JMouuid. B memom, wucnonms3oBanne VR B oOpasoBaTenbHOM Ipoliecce
MPOJIEMOHCTPUPOBAIO YIYUIIEHHE PE3YIbTATOB OOYYCHHS TIO0 CPaBHEHHUIO C TPAIULIMOHHBIMHU
Mertonamy. CoueTaHue BH3YyalU3allid M WHTEPAKTUBHOCTH JENAIOT METO OOYYCHHsI ¢ TTOMOIIBIO
VR sddexruBHbM. OmnpeneieHbl HanpaBiIeHUs JabHEHUIIIET0 UCCICIOBAHUS: OpPraHU3al[MOHHEIC
U TICUXOJIOTO-TIeIarOTHYEeCKHE YCIOBHS BHEIPEeHUsT VR B yUPEKICHUSAX IIKOJILHOTO 00pa30BaHUS
Y MOJATOTOBKH YYHUTENICH K HX HCIOJIb30BAHUIO.

KaoueBsie ciaoBa: VR; BupTyasibHas pealbHOCTh; 00pa3oBaHWE; BHpPTyajbHas Cpela;
BOCIIPHSITUE; BOBIEUEHHOCTb.
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