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USING VIRTUAL REALITY IN SUPPORT STEAM APPROACH FOR GENERAL SCHOOL

Abstract. The article considers the main possibilities of virtual reality tools to support the STEAM approach
in general education institutions. The focus is on the benefits of virtual reality for the implementation of STEAM
education. The statistics of the law firm Perkins Coie LLP and XR Association «Determining the role of industry in the
future of immersive technologies» on the research of the implementation of augmented and virtual realities in 2019.
The attitude of teachers of general education institutions of Ukraine to the use of virtual reality in the implementation of
the STEAM approach is analyzed. Particular attention is paid to VR applications for the STEAM approach in general
school. Some virtual reality applications for general education institutions are offered, such as Google Expeditions,
3D Organon Anatomy, Lecture VR, StarTracker VR-Mobile Sky Map, Nano2d, VR Roller Coaster, Volumetric
oscilloscope, Calcflow and others. We concluded that the use of virtual reality opens up many new opportunities
in learning and STEAM education that are too complex, time consuming or expensive with traditional approaches.
Virtual reality is able not only to provide information about the phenomenon itself, but also to demonstrate it with
any degree of detail. A virtual educational environment is a creative environment in which learning is possible with
the motivation of students, their emotional uplift and a positive, optimistic mood. A necessary condition for the use of
a virtual educational environment is the implementation of a personality-oriented approach and the development and
improvement of teaching methods, in particular in the fields of STEAM. Prospects for further research are the design

of the STEAM model of oriented educational environment using virtual reality tools.
Key words: virtual reality; STEAM approach; STEAM education; general school; information communication

technology.

Introduction. Information Communication
Technology (ICT) significantly affect various areas
of human life, including education. Teachers and
researchers focus on bridging the gap between formal
and non-formal education, learning in a real classroom
and distance or online. One of the ways to this process
is to introduce augmented and virtual reality into the
learning process, in particular to support STEAM
approach in education.

In general, STEM-oriented education mostly
technical competence [1]. However, innovative problem
solving requires implementation creative thinking, a
holistic approach that combines an artistic component
with technical skills [2].

The STEAM approach is transdisciplinary
pedagogical approach through which students are given
the opportunity, through the use of the project method,
and the relationship between exposure to the arts and
performance in Science, Technology, Engineering, and
Math (STEM) subjects, to independently solve the real
problems, that may arise in the teaching tasks set by the
teacher, during which the teacher carries out the role of
facilitator [3].

Under the quarantine of 2020, introduced to stop
the COVID-19 pandemic, distance learning has become
an alternative to the traditional in educational institutions
of various levels. This situation has significantly affected
the ways in which the STEAM approach is implemented
in the general school.

A significant problem is in the organizing practical,
laboratories, science school expeditions for STEAM
education. Therefore, the main task of our study is to
replace real learning with virtual reality (VR) as an
immersive technology and are the possible approaches
in terms of distance learning and quarantine.

Although VR is typically associated with gaming
and the overwhelming majority of VR users play such
games, the platforms also offer applications VR education
programs that are widely available to everyone and in

any location.

VR does not change the fact that teaching is a
function of the teacher. It can only complement the
learning process, not completely replace the teacher. But
it provides many tools to demonstrate 3D projections,
encourage remote learners, use interactive whiteboards,
organize hands-on activities, and more.

The research objective of this work was to
investigate the use of VR in support of STEAM teaching.

The purpose of the article is to analyze the use of
virtual reality in support of STEAM approach for general
and to identify the basic requirements for supporting
implementation and development of STEAM education
in Ukraine. To achieve the purpose of our study we were
used the following methods: systematic and comparative
analysis of pedagogical, psychological, philosophical,
sociological works, methodological and specialized
literature; analysis of the pedagogical experience of
using the VR for STEAM approach in general school;
synthesis and generalization to formulate the main points
of the study; interpretation of the research results.

Results. The vast majority — 86 % — of respondents
(the survey was completed by 200 respondents) to the
2019 Augmented and Virtual Reality Survey Report
agreed that by 2025, VR and AR technologies will be as
ubiquitous as mobile devices (Fig. 1) [4, p.6].

It is also important to note the respondents' answers
to the questions: «In which industries do you believe XR
is most applicable at this time?» (Fig. 2) [4, p.13].

The answers in Diagram on figure 2 indicate that
the most popular XR are for games (61%), medicine
(41%) and education (41%).

It is probably no surprise that gaming is once
again seen as most promising area of development. But
respondents provided a fairly diversified look at promise
in other industries, especially with regard to healthcare
and medical devices, education, manufacturing and
automotive (23%), movies and television (21%), and
military defense (15%).
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Fig. 1. Diagram respondents' answers to the statement: «By 2025, AR/VR/MR/XR will
be as ubiquitous as mobile devices in the consumer market»
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Fig. 2. Diagram respondents' answers to the questions: «In which industries do you
believe XR is most applicable at this time?»

We conducted the surveys in 2020, distributed
in online format among 24 teachers from a Primary
Education school and 90 teachers from Secondary
General Education three schools (Levels I-III N1 in
Brovary, Semipolkivskyi Secondary School of the Ist-
3rd Grade and Specialized school Ne 181 named after
Ivan Kudrya (Ukraine), the data were collected and a
statistical study was carried out among all the teachers
surveyed.

The questions of the questionnaire concerned the
attitude of teachers to the use of virtual reality for the
implementation of the STEAM approach in teaching.

Therefore, the teachers' responses have computed
and the percentage represented by each sentence
represented in each of the educational centers has
calculated and thus be able to make a comparison of the

results in each of the educational environments (Table 1).

According to the survey results on teachers’
understanding VR to be provided for supporting the
STEAM approach in general school teaching process, the
teachers are not highly interested in using VR in STEAM
education. At the same time, the results were found out
to show certain teachers’ interest in the using VR in
STEAM education. Despite not very high percentage
of positive results, 72 teachers, who participated in the
questionnaire, reported on their readiness to use VR
technology in their lessons. This data gave us the impetus
to create, organize and conduct a training project with
using VR.

Discussion. Researchers [5; 6; 7] identify the
following main benefits of using VR technology in
education, in particular for supporting the STEAM
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Table 1.
The results of teachers’ survey on their attitudes and understanding virtual reality for STEAM education (2020).
Strongly Disagree | Neither agree nor | Agree Strongly
disagree (%) (%) disagree (%) agree (%)
(%)
I have a clear understanding of what
virtual reality is and how I can it
integrated with STEAM education in 18,0 37,0 12,0 29.0 4.2
my class
I have heard colleagues talking about
virtual reality for STEAM education 13,0 24,0 19,0 36,0 7.4
I have talked with colleagues about
virtual reality for STEAM education 18,0 35,0 14,0 33.0 0,0
I can employ teaching approaches with
virtual reality that foster integrated 18,0 43,6 25,5 12,7 0,0
STEAM education
Total (N=114)

approach in general school etc.:

- Visibility: using 3D graphics, you can show in
detail any model, for example, the chemical processes
up to the atomic level,

- Security: you can immerse the user in any of the
activities, such as heart surgery, high-speed train control,
spacecraft, etc. without endangering life;

- Focusing: the virtual world, which surrounds the
viewer on all sides in all 360 degrees, will allow you
to fully focus on the material and not be distracted by

external stimuli;

- Involvement: VR allows you to change scenarios,
influence the course of the experiment or solve the
problem in a game and understandable form, for example,
during a virtual lesson you can see the world through the
eyes of a historical character or go on a journey;

- Virtual lessons: providing a sense of presence and
participation in the virtual world.

We offer the following examples of VR applications
for STEAM approach in general school in the table 2.

Table 2.
Examples of VR applications for STEAM approach in general school
VR Subjects Short description
Google Expeditions history, language, expeditions explore history, science, the arts, and the natural
astronomy, physics, world
geography, biology
3D Organon Anatomy |language, anatomy, biology |the multi-user and cross-platform module allows educators
to deliver 3D anatomy sessions where students can interact
via voice and text chat and will be able to follow the anatomy
instruction in real time
Lecture VR history, language, allows to recreate any historic lecture from the past or record
astronomy, physics, any current live lecture
geography, biology
StarTracker VR- physics, astronomy maps 3D Star Field into a sphere surface
Mobile Sky Map
Nano2d language, chemistry, the virtual environment for studying two-dimensional
biology materials, serving as an educational and research tool for
advanced materials science
VR Roller Coaster physics illustrates potential and kinetic energy
inMind2 language, anatomy, is an action VR game with a decision-making strategy and
biology, chemistry neuroscience of the human brain
HandWaver math, art is a gesture-based virtual mathematical making environment
where learners at all levels can use their hands to act on
mathematical figures directly, without mediating their
intuitions through equations, keyboards, or mouse movements
Volumetric math, art, physics is an audio-responsive oscilloscope in a cubic format, the X
oscilloscope and Y axes being left and right channels, and the Z axis being
temporal
Calcflow math, art, physics is for create double integral of a sinusoidal graph in 3D, own
parametrized function and vector field

It should be noted that teachers should use these
VR applications according to the topics of the lessons,
the goals of the educational projects, the wishes of the

students and other impact factors.

Conclusions. The use of virtual reality opens
up many new opportunities in learning and STEAM
education that are too complex, time consuming or
expensive with traditional approaches. Virtual reality
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is able not only to provide information about the
phenomenon itself, but also to demonstrate it with any
degree of detail. A virtual educational environment is
a creative environment in which learning is possible
with the motivation of students, their emotional uplift
and a positive, optimistic mood. A necessary condition

for the use of a virtual educational environment is the
implementation of a personality-oriented approach and
the development and improvement of teaching methods,
in particular in the fields of STEAM. Prospects for further
research are the design of the STEAM model of oriented
educational environment using virtual reality tools.
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KaHAWUJIAT TearoriYHuX HAyK
3aBiyBad BiJILTy TEXHOJIOTIH BIAKPUTOTO HABYAIBHOTO CEPEAOBUINA
THCcTHTYTY iHMDOpMAIIHHIX TeXHOJIOTIH 1 3aco0iB HaBuaHHSI HAITH Ykpainu
M.KuiB, Ykpaina

BUKOPUCTAHHS BIPTYAJIbHOI PEAJIBHOCTI JJI51 MIATPUMKHA STEAM IIJIXOY B
3AKJIAJTAX 3ATAJIBHOI OCBITH

AHoTamisg. Y cTarTi po3msIIaloThCs OCHOBHI MOXKIIMBOCTI 3ac00iB BIpTYaJIbHOT PEaNbHOCTI ISl MiATPUM-
ku STEAM mninxony B 3akiajgax 3arajibHOI OCBITH. 30CEpe/Ky€eThCsl yBara Ha IepeBarax BipTyaslbHOI peanbHOCTI
s BrapoBapkeHHss STEAM oceitu. Hamatorbest crartuctuuni naHi ropuguanoi gipmu Perkins Coie LLP ta XR
Association «Bu3Ha4eHHS poJli MPOMHUCIOBOCTI B MAaHOyTHHOMY IMEPCHUBHUX TEXHOJIOTii» MPO MOCIIHKSHHS IIOI0
BIPOBAPKCHHS JOTIOBHEHOI 1 BipTyaibHOI peanbHocTel y 2019 poui. [TpoananizoBaHO cTaBlICHHS BUNTENIB 3aKIaiB
3arajbHOI OCBITH YKpaiHM 1110710 BUKOPHUCTAHHS BipTyasIbHOI peaibHOCTi pu BiposamkenHi STEAM migxony. Oco-
OnMBO 3BepTaEcThes yBara Ha goxatku VR s minxomy STEAM B 3aranbHilt mKkouti. 3amponoHOBaHi JAesKi TOJATKH
BipTyaJIbHOT peajbHOCTI JUIs 3aKJIaliB 3arajibHO1 0CBiTH, sik Google Expeditions, 3D Organon Anatomy, Lecture VR,
StarTracker VR-Mobile Sky Map, Nano2d, VR Roller Coaster, Volumetric oscilloscope, Calcflow Ta ixmri. 3po6me-
HO BHCHOBOK, III0 BUKOPHCTAHHS BIpTYaJbHOI PEATBHOCTI BiJIKpHBa€e 0arato HOBHX MOMIJIMBOCTEH y HaBYaHHI Ta
STEAM-ocBITi, sIKi € 3aHAJTO CKIAJHUMH, TPYAOMICTKUMU 200 JOPOTMMH 3a TPAaIUIIHUX MiAxXomiB. BipryanpHa
PCabHICTb 3/jaTHA HE TUIBKM HAJaTH iH(QOpMAUiio IPO caMe SBUILE, alle i IPOACMOHCTPYBATU HOTO 3 OyAb-KMM
CTyneHeMm JeTamizanii. BipTyalbie OCBITHE CepeioBHINE — HE TBOPYE CEPEIOBUIIC, B AKOMY HABIAHHS MOXKITHBE
3 MOTHBALIEIO YYHIB, X EMOLIHHUM ILIHCCCHHSM Ta IO3UTUBHAM, ONTUMICTHYHUM HacTpoeM. HeobxinHoro ymo-
BOIO BUKOPHCTAaHHS BipTYaJIbHOI'O OCBITHBOTO CEPEIOBHILA € BIIPOBAPKECHHSI OCOOMUCTICHO OPIEHTOBAHOTO MiAXOMY,
po3poOKa Ta BAOCKOHAJICHHS METOIIB HaB4aHHsI, 30kpeMa y cpepax STEAM. BuokpemiieHo OCHOBHI TiepeBaru BU-
KopucTaHHs TexHojorii VR B ocBiTi, 30kpema jurs nigrpuMkn nigaxony STEAM y 3aranbpHii ko, Ik HAOYHICTS,
110 MOXKETE JIETAJIBHO I0Ka3aTH Oy/b-sIKy MOAENb, HAIPHUKJIIAJ, XIMI4HI ITPOLIECH O aTOMHOTO PiBHS; Oe3meka, 110
MOJKETE 3aHYPHUTH KOPUCTYBa4a B OyIb-SKY MisSUTbHICTh, HAIIPUKIIA], HA OTepallii Ha cepili, KepyBaHHS MIBUIKICHUMH
NOi371aMH, KOCMI4HI KopaOJIi TOII0, HE 3arPOXKYI0UH KHUTTIO; OKYCYBaHHS yBarH, 110 HaJa€ MOXKJIIMBICTh 30CEPEANUTH
yBary y4Hsi Ha Marepiaii i He BiZIBOJIIKAaTHCS HA 30BHIILIHI ITOAPAa3HUKY Ta 1HIIIE.

KuouoBi cioBa: BipryanbHa peanbHicTh; STEAM minxin; STEAM ocBira; 3aragbHa nikona; iHGopMariii
KOMYHIKaIliifHI TEXHOJIOT1].
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