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AUGMENTED REALITY TOOLS IN EDUCATION
Emphasized that augmented reality proposes unique learning features, such as support of seamless
interaction between real and virtual environments. Within augmented reality in education scope different
applications were checked. Key tools usage for AR like smartphones, computers, helmets, glasses, gloves and
other input and output systems were discussed in the article.
Keywords: augmented reality; education; applications; virtual environments; hardware.

Problem’s statement.

Embodied perception is the hypothesis that
cognizance in the association between the
physical body and the brain. While studying
process, educators manage embodied cognition
at whatever point they welcome understudies to
collaborate with nature whether through
carrying on verifiable occasions or leading
science tests. This involvement helps to verify
information for future as well as offer a
drawing in option in contrast to customary
guidance. Numerous devices exist to enable
educators to make undergraduates for their
understudies including games and encounters
that are both simple and advanced, each taming
the intensity of multi-tactile learning.
Nevertheless, none of those apparatuses
appears as encouraging in conveying learning
through embodied cognition as the new flood
of innovations, for example — Virtual and
Augmented Reality innovations.

Epitomized insight endorses that both the
brain and the body are operator cooperating to
cause importance of our background and
numerous examinations to strengthen exactly
how encouraging exemplified discernment is
for acquiring information. In the age where
exponential technologies need to address and
solve complex issues, education systems
globally should undergo significant reforms.
Many countries' educational policy reform is
aimed at digitizing and promoting the
availability and access of digital educational
resources to every student and teacher.
Augmented Reality can be applied for learning,

entertainment, or edutainment by enhancing a
user's perception and provide interaction with
the real world. Augmented Interface is one of
the important ways to improve learning because
it enables the manipulation and study of three-
dimensional virtual objects.

Numerous devices exist to enable the
teachers to make their students study, including
games and encounters that are both simple and
advanced, each taming the intensity of multi-
tactile learning. Nevertheless, none of those
apparatuses appears as encouraging in
conveying learning  through  embodied
cognition as the new kind of innovations, such
as Augmented Reality. Augmented Reality
(AR) 1s a kind of technology where students
can interact with subject materials in the ways
never available before.

Immersing learners to real world and make
them to interact with that world’s concepts and
features is, in many spheres, not very possible
or rational. Although the natural world is three-
dimensional, we prefer to use two-dimensional
approaches in education which is the simplest,
familiar, universal and what is the most
important — cheap. But it is static and offers no
dynamic content. Instead, augmented reality
created by machines can be used. Such
approach needed high-performance computer
graphics that were far more costly, but now
even an average smartphone can provide a
satisfactory level or AR support.

While there could be plenty of possibilities
for teaching and learning in simulated
environments, it is challenging to have an
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appropriate degree of realism. When people are
very absorbed by Virtual Reality, they separate
themselves from the actual environment.
Nevertheless, Augmented Reality instead,
proposes modeling on top of the existing
physical environment and gives simulated and
merged virtual and real environments. Despite
the fact that there has been much dispute over
learning styles speculations, as examined in the
accompanying, making them learn condition
that can envelop various learning styles could
be advantageous as it would be reasonable for
an a lot more extensive scope of people.

Theoretical background.

Researchers presently are progressively
condemning of learning styles approaches [10],
[11], expressing that, however there are
numerous viewpoints, there is minimal exact
proof for Ilearning styles. Nonetheless,
regardless others think of it as essential to know

about fluctuating tangible modalities and
learning approaches due to understudies'
contrasting  learning  propensities  and

inclinations. The effect of learning styles on e-
learning is additionally discussed [13],
including how best to structure versatile virtual
learning conditions while thinking about
learning styles [8]. There are potential
advantages of focusing on numerous techniques
for learning inside VR, to take into account
distinctive data handling. This could be not just
an aftereffect of learning techniques and
people's inclinations yet additionally a
delineation of how various kinds of data might
be preferable displayed in certain organizations
over others (for example language might be
best learnt with sound, though designing might
be more qualified to perception).

In spite of the fact that very few exact
examinations have yet been administered, AR
has been contrasted with customary learning in
certain territories. In one investigation a
gathering of military understudies were
educated with either the talk based instructing
techniques that are customarily utilized for the
subject material (erosion counteractive action
and control) or with a vivid VR-based showing
strategy [14]. They found that though the
conventional learning gathering had an

improvement of 11%, the VR gathering had a
higher improvement of 26%.

Bellamy and Warren directed a contextual
analysis utilizing basic online intuitive
reproductions which copied genuine tests [3].
Eighty-three percent of their understudies
revealed that they found these online re-
enactments supportive or accommodating, and
their demonstrators expressed that the
understudies appeared to be greatly improved
readied and more ready to reply quizzing when
they had done the online reproductions. These
and different models advance for learning the
convenience of re-enacted conditions as options
in contrast to genuine situations.

Augmented Reality technology is not a
very new idea in the world. It has already been
used in spheres such as military; medicine;
engineering  design; robotic; telerobotic;
manufacturing, maintenance and  repair
applications; consumer design; psychological
treatments, etc. [2]. Augmented Reality has
become a topic of numerous explorations
recently. Both theoretical and experimental
framework allowed receiving valuable results
and proofs of beneficial use of AR technology
in teaching.

Govindarajan, Singaravelu & Sivakumar,
A. in the paper “Augmented reality in teaching
and learning process” introduce the technology
of augmented reality and its possibilities for
education [7]. Key technologies and methods
are discussed within the context of education.
Yadav, Savita & Chakraborty, Pinaki &
Kochar, Gurtej & Ansari, Deeheem discuss
interaction of children with an augmented
reality smartphone app [15]. The objective of
this study was to determine the age at which
children become capable of using smartphone
apps with augmented reality. The authors
developed an augmented reality smartphone
app. They studied the interaction of the children
aged between two and eight years to determine
their interest in using the app.

Using augmented reality in education
gives the possibilities to use 3D data, objects
and models being inside the reality. Mark
Billinghurst states that Augmented Reality
proposes unique features, such as [4]:
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* Support of seamless interaction
between real and virtual environments

 The use of a tangible interface for
object manipulation

* The ability to transition between reality
and virtual reality.

In a AR imitation, a PC reproduces and
shows a domain through which we can walk
and cooperate with items and mimicked
individuals (generally alluded to as symbols). It
ought to be noted nonetheless, that there is no
need that this virtual space be exactly like this
present reality.

The purpose of the research. We give a
concise depiction of basic AR arrangements to
give a vibe for how an AR experience is
supplied. Given this the purpose of the article
we likewise highlight the consideration, from

psychological and pedagogical research
perspectives, why learning might be
encouraged by intuitive  multi-tangible

frameworks and we give a few instances of the
AR possibilities in education.

Materials and Methods

As research sources, three
multidisciplinary databases were selected and
used for their coverage and indexing, they were
consulted and the results were cross-checked:
Scopus, SpringerLink and Web of Science. The
input data for the analyses were retrieved from
the scientific databases regarding papers
published during the whole timespan covered.

The results of the research.

Connell and his associates [6, 12], who
recognize two parts of the continuation, created
another persuasive model: commitment and
dissatisfied examples of activity. Intelligence
and criticism can be profitable for all subjects,
as there are explicit advantages of intelligent
learning since it advances dynamic learning
rather than detached learning.

The helpfulness of AR in training may
likewise rely upon the kind of learning.
Learning styles hypotheses recommend that
there are different approaches to learn, and a
few people adapt preferred with certain
strategies over others, as they have various
ways to deal with data handling.

To improve natural and intuitive user
experience in real time, AR attempts to extend
virtual objects on the actual ones. It is an
immersive world in which simulated items
change real life in real time. According to
Azuma, Augmented Reality needs to be
characterized by three features: the integration
of actual and virtual environments, real-time
user interaction and applications of 3D
environments [1].

A Virtual reality and Augmented reality
use the same hardware technology which share
features, such as computer-generated realistic
images, 3D models and interactivity. The only
distinction 1s that Augmented technology
attempts not to substitute the physical world but
with the expanded realism — to complement it.

Smartphones, computers, helmets, glasses,
gloves and other input and output systems are
the key tools for AR. Two main types of
displays used in the augmented reality, which
are See-through (Monitor-based displays) and
Video-see through systems. Head-mounted
device (glasses) is a kind of display which is
worn on the head or as part of a helmet. It has
that has a small display optic in front of each
eye. Video-see through systems are useful
when you need to experience something remote
or using an image enhancement system. Optical
see-through  systems combine computer
generated scenes with "through the glasses"
image of the real world. As a result — merged
reality is reflected in the user’s eyes.

Handheld devices are another kind of tools
that use video-see-through technology, used to
superimpose images over the real world. They
are small electronic tools that can be held in
hands by the user. With the modern computing
power modern smartphones and tablets are
almost the only affordable mass handheld AR
devices.

Spatial displays are presented in video-
projectors, optical elements, holograms, radio
frequency tags, and other tracking technologies
to display graphical information directly onto
physical objects without requiring the user to
wear or carry the display [5].

Pinch gloves with multiple sensors signal
its position and orientation for the main
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computing devices and widely used in
augmented reality. Pinch is a pair of stretch-
fabric gloves, which contains sensors in each
fingertip that detect contact. A remarkable
system used gestures for a wide range of
control and interactive functions.

The variety of devices and interaction of
systems between the user and the virtual
content of augmented reality is defined by
systems user interface. There are four main
ways of interaction in augmented reality:
tangible, collaborative, hybrid and multimodal
interfaces.

The potential of utilizing smartphones and
AR in education is massive. AR may provide
students with additional digital knowledge in
any topic in various ways and promote
comprehension of complex information.

While doing homework, students may scan
certain elements of a book and receive text,
audio or video tips from teachers. Or they may
find useful information about the course,
a teacher or other students which could lead to
better communication.

Concept learning, practical skills training,
quiz solving etc. lead to having a better
knowledge of every class. For example,
medical simulations can be one of the ways
human anatomy is studied and discussed in a
much greater depth.

Augmented Reality implies contact with
3D models, Dbasically., The rotation,
transparency, colour scheme, styles etc. can be
described. Finally, realistic animations can be
rendered using special devices such as
holographic lenses rather than smartphones.

Theoretical knowledge is already not
enough in technical fields for the learning of
proper skills. Students should not be just
listeners or passive observers anymore.
Technical specialities students need
professional and practical experience in their
fields. Unlike VR, AR technology will
contribute to a virtual practice through
interaction, with enhanced tutorials, digital
modelling and imagery. It is no secret that
students who are inspired and dedicated
understand and learn a subject better.

As AR innovation has as of late turned out
to be progressively open and moderate, inquire
about in the past utilizing AR in instructive and
educational settings was over the top expensive
and long to execute. Our study aims to take into
account not just test execution (utilized as a
proportion of adapting) but in addition different
results of utilizing AR for schooling.

Within augmented reality in education, we
can find different apps. Here we present just
some the most profound examples.

Arloon Plants

With this app, students can explore
interactive plants to learn about structure and
parts.

Metaverse

Recommended for younger teens, this free
platform (website and app) allows users to
create and share interactive content in
augmented reality. Educators can use the tool to
gamify learning through warm-up exercises,
review games or formative assessments.

Elements 4D is an app for studying
chemistry. It allows combining different
elements as the simulation, to see how they
would react. This app lets students combine
different elements to see chemistry in action.
Teachers can print out and assemble blocks that
become trigger images for an AR experience.

Anatomy 4D is best suitable for medical
students. By scanning printed targets, the
application shows 3D models of a human body
and allows to interact with it. Users may
change and adjust any part of the human body,
learn more about parts, joints, functions etc.

Human Heart 3D app with less content,
but more specific is made to explore human
heart in detail. 3D model of a heart completed
with various animations and textual tips about
it is presented.

Amazing Space Journey, Star Walk. All
of them have one purpose which is to study the
space with all its features. It allows to learn
more about stars, constellations, planets of the
Solar System, galaxies, etc.

Augmented Reality can also be used to
enhance group tasks. Augmented computer
interfaces by merging virtual and real worlds
enhance face-to-face and remote collaboration.

Bicank HamionanbHoro yHiBepcuTeTy 000ponn Ykpainu 4 (57) /2020 55



IIutanasa ncuxoJiorii

These augmented reality applications are more
similar to natural face-to-face collaboration
than to screen based communication [9].

Web and Internet technology are common
everywhere in the developed world, but many
people still prefer reading books rather than
facing screens. The Virtual Reality textbooks
have another important application of this
technology.

Using 3D  objects and  views,
miscellaneous  and  imaginative  media,
simulations with different types of interactions
is the easiest ways of connecting the two
isolated worlds.

Conclusion. Despite the increased use of
the Augmented Reality in education it remains
still new and unresolved in many points. While
AR's teaching / study possibilities are excellent,
new learning methods are implemented not
very intense. Teachers can attract and inspire
students more, as students are presented with
new resources to imagine and develop realistic
skills in their subjects and complex concepts. In
addition, even parents will benefit from it by
engaging children to develop themselves in
playful applications.

Despite the rising use of Augmented
Reality in many areas of the modemn era, the
possibilities of AR in teaching/studying are not

different gadgets and provides seamless
combination of the real and virtual worlds.
Augmented Reality is in power to change the
whole idea of world perception and its advance
in education is just at the start. AR gives more
captivating condition to learning, uses
intuitiveness and intelligent learning, connects
with different faculties. Simultaneously we
should consider a few inconveniences: AR use
can be costly and tedious to set up, may at
times bring about recreation infection, students
may feel disorientated, have devotion issues
and feel the absence of authenticity.

The scope of topic that might be instructed
is tremendous; ranging from technical
disciplines and science to history, archaecology
and social legacy. It is essential to coordinate a
team of specialists to advance augmented
reality solution in educational system of
Ukraine. In order to achieve realistic solutions,
we need to design and coordinate multi-
disciplinary research project to enhance content
and environments. Educators must work with
researchers to develop local Augmented Reality
interfaces. Software and hardware technologies
play an important and key role to produce
Augmented Reality applications. Future
prospects are to verify with the help of the
experiment the positive influence of AR tools

used wide enough. Augmented Reality can on students’ learning and engagement
change the experience with our interaction with outcomes.
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Pesiome
Kopnuenxo H. 0. 0okmop ncuxonozuueckux Hayk, OOyennt,
doyenm kagedpwl ncuxonozuu, Myrxavesckuil
20CY0apCmee bl YHUGePCUmen
TEXHOJIOI'UA I[OHOJ’[EHHOFI PEAJIBHOCTHU B OBPA3OBAHUN
B cmamwe paccmompenvt 803MONCHOCMU OONONHEHHOU PealbHOCMU 6 00pa306aHuU, KOMOopas
npednazaem YHUKAIbHbIE GO3MONICHOCIU 00YYeHUsl, BKIIOYAS DECUIOBHOE 83AUMOOEICMEUE MeIICOY PealbHOl
U BUPMYANbHOU cpedamu. B pamkax 0onoaHenHol peaivHocmu 6 cghepe 00pazo8anus Obliu paccmMompenvl
pasnuunvle npunodcenus. B cmamve obcysicoaemes: ucnonvzosanue Kuouegblx uHCmpymenmosg oasi AR,
MAaKUX Kax: cCMapmeoHbl, KOMIbIOMeEPbl, ULTEMbL, OUKU, NEPYAMKU U Opyele CUCTNEMbL 66004-6bI600U.
Kniouesvie cnosa: Oononmennas —peanbHOCmb,  00pa3oeamue;  NPULONCEHUsl,  GUPMYATbHOE
IPOCMPAHCMB0, annapamuoe obecneyetue.

Pesiome
Kopuienko I. O. 00xmop ncuxono2iyHux Hayk, OOyeHm,
doyenm kagedpu ncuxonozii Mykauiscorutl
OeporcasHull yrigepcuniem
TEXHOJIOI'TI JOIMTOBHEHOI PEAJIBHOCTI B OCBITI
Bcmyn
Cmamms npuceauena npobnemi 0onogueroi peanvHocmi (AR) Ax egekmusHozo cnocobdy Ha84amHsA
BAMNCKUX NOHAMb 0N VUHIE 8 YMOBAX DPepOPMYBAHHA OCEIMHBbOI CUCMEMU MA 8NPOBAONCEHHS CYUACHUX
oceimuix ingopmayiinux mexuonocii. Icnye bezniu npucmpois, ki 00360J5LI0Mb YMONCIUGUMU Yell npoyec
npocmo ma iHnogamugHo. Jfonoguena peaivHicms. (AR) po32isiHymo K pi3HO8UO MexXHON02il, 3a OONOMO20H0
AKOT YUHI MONCYMb 83AEMOOIAMU 3 NPEOMEMHUMU Mamepianamu abCcoIOmMHO HOBUMU CROCObAMU, a came: ye
VYMONCTUBTIOE IX 63AEMOOIAIMU 3 KOHYENYISIMU MA 0COOIUBOCTNAMU Yb020 CIMY V 3MIUAHOMY (opmami,
HAKIaoaouy GipmydanvHull KOHMEHmM y pedaibHy O0OCMAHOBKY, WO YMOXNCIUBTIOE OMPUMAHHA 3HAHL 8
bazampox cghepax sKi 6e3 000amKo60i peanbHOCMI € HAOYHO MEXHIYHO NPAKMUYHO HEMOJICTUBUMU.
Mema cmammi
Haoamu cmucauil onuc ocnosHux moarciueocmeti 00N08HEHOI peanbHOCH, PO3IAHYMU 3 MOYKU 30Dy
NCUXONO2IYHUX MA NeOA202IYHUX OOCHIONCEHb MONCIUBL MEXAHIZMU  M020, AK HAGYAHHA MOXNCe
3A0X04Y8aMUCS THMYIMUSHUMU OA2AMOBUMIPHUMU CIPYKMYPAMU, HA0AMU KilbKA NPUKIAAOIE MONXCIUBOCHEU
00nosHeHoT peabHoCcmi 8 0Ceimi.
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Memoou docnidicenna

B sxocmi  Oocepen Oocnidoicenv 6yno  6i0ibpano mpu  MyrbmuOUCYuniiHapHi Oasu  OaHux, sKi
BUKOPUCIMOBYBATUCH OJIS1 Meopemuyno2o ananizy: Scopus, SpringerLink ma Web of Science ma in.

Haykoea nosusna ma npakmuyne 3HaAYEHHA Pe3YAbMaAmis 00CaAi0HCeHH

Obzo60peno, w0  3acmoOCcy8anHs  OONOBHEHOI peanbHOCMi 6  0C8imi  HAOAE  MONCIUBICIND
BUKOPUCMOBYBAMU MPUSUMIDHI Oani, 00 €kmu ma Mooeii, wo 3HAX00AMbCsl 6cepeOuni yiei pearbHOCML.
Iiokpecnoemuvcst, wWo 00NOBHEHA PeabHICMb NPONOHYE VHIKALbHI XAPAKMEPUCMUKY, MAKL SIK NIOMPUMKA
0e3u068HOT 83AEMO0IL MidiC peanbHUM Ma GIPMYAIbHUM CEPeOosueM, BUKOPUCHAHHA GI0UYMMEBO20
inmepcpeticy Ot ManinyniogauHs 00'€Kmamu; MONCIUBICMb Nepexody MIdC PearbHICmIo I 8ipmyanbHOIO
peanvuicmio. B pamxax odonoenenoi peanvnocmi 6 ocgimi 0yn0 nepesipeHo pso CYYACHUX 3ACMOCYHKIB:
Arloon Plants — ons euguenns 6yooeu pociun, Anatomy 4D — onsa eusuenns anamomii moounu,; Human Heart
3D — 3acmocyHOK 3 MeHwuM 6MIiCmoM, ale Oinbul cneyianizo8anull 0isi 0emaibHO20 BUBUEHHS TH0OCHKO2O
cepya; Amazing Space Journey, ma Star Walk 3 memoro euguenuss kocmocy 3 ycima tio2o 61acmuocmsamuy ma
THWL.

Bucnoexu ma nepcnekmueu nooanbuiux 00cioxzceHs

Moowcnusocmi  suxknadanus / uasuamua 3 AR € nepcnekmusHumu, HO8I Memoou HABHAHHA
BNPOBAONCYIOMBCA He Oydce IHmeHcueHo. Buumeni moocyme Oinvwie 3amyuamu ma HAOUXAMU VYHIE,
NPONOHYIOUU HOBI pecypcu 0Jis PO3BUMKY 3HAHb Md HABUYOK Y PealiCmMUu4HUX yMosax. [{onosHena peanbHicms
sanyyac Oimeti 00 CAMOPO3BUMKY 68 IEPOBUX YMOBAX MUM CAMUM CIAIOYU NOMYAICHUM MOMUBAMOPOM.
Peszynomamu yv020 meopemuunoco O00CHIONCEHH MOICYMb OymMu KOPUCHI 0Nl YAPAGAIHYIE OCEIMHIMU
saxaadamu, 04 GUUMENi8 Ma NCUX0A02I68 AK ONUC HOBUX MONCIUBOCHIEN NPUBEPMAHHA Y8azu Y4YHIE6 ma
MOMUBYBAHHS IX 3a 00NOMO2010 Kpawoi 6izyanizayii pizHux npeomemis ma CKIAOHUX NOHAMb, d MAKONC
Mooicnugocmett 3Minu ecici napaduamu inmepaxmugnocmi 6 oceimi. Ilepcnexmueoio nooanvuiux 00CioHceHsb
Modice 6ymu excnepumMenmanbHa nepesipka niue 3acmocyrkie AR na pe3yibmamu HA8YAHHA YUHIB.

Knwuogi cnosa: oonosuena peanvHicmuv, 0c8imd, 30CMOCYHKU, GIPMYANbHULU NPOCMIp, anapamwe
3abe3neyenHs.
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