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Annotation

Augmented Reality mixes virtual and actual reality, making available to the user new tools to ensure
efficiency in the transfer of knowledge for several processes and in several environments. Various solutions
based on Augmented Reality have been proposed by the research community: particularly in maintenance
operations Augmented Reality tools have offered new perspectives and have promised dramatic improvements.
This article also examines the concept and technology of augmented reality, provides a rationale for the
relevance and timeliness of its use to support educational processes. The article is devoted to the review and
study of the possibility of using augmented reality technology in the field of education. An overview of the
possibilities and options for using augmented reality technology to support educational processes is given, as one
of the options, a new form of visual demonstration of complex objects, models and processes is proposed.

Key words: Augumented reality, educational process, virtual reality, preschool education, primary
education, secondary education, higher education.

KA3IPI'T AIAM OMIPIHJIET'T KEHEWMTIJII'EH IIBIHABIK
Maxart A.B., AxaeB K.B., 9mxanos A.K.
JILH. I'vmunee amoinoazol Eypazus ynmmeuix ynusepcumemi, Hyp-Cynman, Kazaxcman

AHHOTALUSA
TONBIKTBIPBUIFAaH MIBIHABIK BUPTYAJIAbl JKOHE HAKTHl LIBIHIBIKTHL apalacThIPBIN, MalJalaHyIIbIFa
OipHeriie mporecTep MeH OipHele opraaa 6iyiM Oepy THIMIUTITIH KAMTaMachl3 €Ty YIIiH kKaHa KypaJaapabl Ko
xkeTimai ereri. TONBIKTBIPBUTFAH IIBIHIBIKKA HETI3JENTeH OPTYPIi INennMIepai 3epTrey KaybIMIacThIFbI
YCBIHABL: ocipece TEXHUKAJBIK KbI3MET KopceTy omneparusuiapbiHia TONBIKTBIPBUIFaH MIBIHIBIK KYpangaphl XKaHa
NepcHeKTUBAIap YCHIHIBI XKOHE KYPT JKakcapTyra yone Oepai. byr Makanana COHBIMEH KaTap TOJBIKTBIPBUIFaH
LIBIHJBIK TYXKBIPbIMIaMachl MEH TEXHOJOTHSCHI KapacThIpbUIAJbl, OHBI OifiM Oepy MmpolecTepiH KOjaay YIIiH
naianany/plH ©3€KTUIIN MEH YaKThUIBUIBIFBIHBIH HeTi3JieMeci kenTipiireH. Makana Oinim Oepy canachbiHaa
TONBIKTHIPBUIFAH IIBIHIBIK TEXHOJNOTUACHIH KONJaHYy MYMKIHIIKTEPIH KapacThIpyFa *KoHE 3epTTeyre apHaJFaH.
Oky yzepicTepiH Koiay YIIiH TONBIKTHIPBUIFAH IIBIHABIK TEXHOJIOTHACHIH MailanaHy MYMKIHAIKTEpl MEH
HYCKaJapblHa IOy >Kacalsl, HYCKamapaelH Oipi peTiHAe KypAeni OOBeKTUIepIi, MOAETbICpAl JKOHE
IporecTep i KopHeKi KopceTyaiH kaHa (POpMachl YChIHBITAIBI.
Tyitin ce3aep: TONBIKTHIPBUIFAH MIBIHIBIK, OKY MPOIIEC], BUPTYAIIBI IIBIHABIK, MEKTEIIKe AeHiHT1 TopOue,
Oacraysim Oi1iM, opTa GiiM, KOFaphl OLTIM.

JOIMOJIHEHHASA PEAJIBHOCTD B )KU3HU COBPEMEHHOI'O YEJIOBEKA
Maxar A.B., AxaeB K.B., OxanoB A K.
Eepazuiickuii nayuonanvuwiii ynueepcumem umenu JI.H. I'ymuneea, Hyp-Cynman, Kazaxcman

AHHOTALMA
JlononHeHHasT peanbHOCTh CMEIIMBAET BHUPTYAIbHYI0 W pEalbHYI0 pPEalbHOCTH, IPEJOCTABIISA
MTOJT30BATENI0 HOBBIE MHCTPYMEHTHI s obOecriedeHus 3(GQGEKTHBHOCTH Tepeadd 3HAHWN JUIT HECKOIBKHUX
MPOIIECCOB U B HECKOJBKUX cpemax. lccrmemoBaTenbcKoe COOOMISCTBO TPEIOKHUIO Pa3INYHBIC PEIICHUS,
OCHOBAaHHBIC Ha JIOTIOIIHEHHOH pEaJhbHOCTH: OCOOCHHO B ONEpalusiX IO TEXHHYSCKOMY OOCTYXHBAaHHUIO,
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HHCTPYMEHTBI JIOTIOTHEHHOW pEaJbHOCTH OTKPBUTH HOBBIE MEPCHEKTHBBI W MOOOCIAaIM KapHHAJIbHBIC
yaydiieHus. B MaHHOW cTaThe TakkKe HMCCICAYIOTCS KOHIICMIUS W TEXHOJOTHH JOMONHEHHOH pealbHOCTH,
JaeTcsi 000CHOBaHHE aKTYalbHOCTH M CBOCBPEMEHHOCTH €€ MCIONB30BaHHS IS MOMAEPKKHA 00pa3oBaTeIbHBIX
nporieccoB. CraThsi MOCBsieHa 0030py W HCCICIOBAHHIO BO3MOXKHOCTH HCIIOIB30BAHUS TEXHOJOTHIT
JIOTIOJIHEHHO!N peanbHOCTH B chepe oOpazoBaHus. JlaH 0030p BO3MOKHOCTEH M BapUAHTOB HCIOJIB30BAHHS
TEXHOJIOTUH JIOTIOTHEHHOW PEAbHOCTH JUIsl TIOJMIEPIKKH 00pa30BaTeIbHBIX MPOIIECCOB, B KAYECTBE OJHOTO W3
BapUaHTOB Mpe/uiaraetcss HoBasi (hopMa BU3yalTbHON JEMOHCTPAIIMH CIIOKHBIX 00BEKTOB, MOJIENICH 1 MPOIIECCOB
KiroueBsie ciioBa: JOMOJHEHHAs pPEajbHOCTh, 00pa30BaTebHBII MPOIECC, BUPTYyalbHAas PEalbHOCTS,
JIOLIKOIIbHOE 00pa3oBaHue, HauaabHOE 00pa3oBaHie, cpenHee 0Opa3oBaHue, BhICIIee 00pa30BaHHUe.

Introduction

Augmented reality appears as a new interactive technology that allows you to
superimpose computer graphics or text information on real-time objects. Unlike virtual
reality, AR interfaces allow users to see embedded virtual objects in the real world and
manipulate them in real time. At its core, augmented reality is an intermediate link between
ordinary reality and full-fledged virtual reality. the process of the emergence of augmented
reality. Virtual reality, ideally, should completely replace the world around a person to such
an extent that he cannot distinguish an artificial environment from a natural one. However, the
question of the practical implementation of full-fledged virtual reality still refers to the distant
future - there are no necessary software and hardware solutions. Therefore, it is logical to
create a hybrid from the environment we perceive and the virtual objects added to it. Such an
approach would make it possible to expand the flow of information received by a person per
unit of time and, consequently, to increase the productivity of his work. In other words,
augmented reality is a combination of two initially independent spaces on the screen: the
world of real objects around a person and the virtual world created on a computer. This
interactive technology enables the user to superimpose special 2D and 3D computer objects
on top of the video camera image and thus “augment” reality. The educational process is a
purposeful holistic process of education and training, a pedagogically planned and realized
unity of goals, values, content, technologies, organizational forms, and diagnostic ones. The
educational process consists of a number of sub-processes that need to be actively supported.
One of the ways to support the educational process is its informatization. The essence of
informatization is in the introduction of new information and communication technologies in
the teaching and educational activities of an educational institution; with the help of such
innovative technologies, it is possible to supplement traditional methods of upbringing or
teaching, which will help improve the learning process, accelerate access to information
sources. Informatization of the educational process consists in improving the quality of the
activities of teachers and students, the purposeful formation of the information culture of the
individual, focused on the acquisition of information knowledge, the development of
information skills. The question of supporting the educational process with the help of
innovative technologies, namely, augmented reality technology, is very relevant due to the
fact that the main goals of the educational process are to improve the quality and increase the
efficiency of education.

Application of AR technologies in various segments of the education sector

Analysis of modern research on AR in education allowed us to generalize existing
opinions on the benefits of augmented reality, AR compatibility with educational
technologies, as well as the benefits of AR education.
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Tab. 1. Generalization of the results of the study of the use of AR in education

A source Years | Benefits of AR in education
D.Wagner, D.Schmalstieg [8] 2005 Gives a sense of reality
\irtual and Augmented Reality Technologies:[2018
Opportunities and Obstacles to Application [10]

Gives hands-on experience

Augumented reality games: a review [1] 2010 Vlsu_allzeg complex
relationships

Features of using augmented reality technology toj2014 Gives experience that cannot be

support educational processes [6] obtained in real life

IAugumented reality in the classroom [2] 2000 Concretizes abstract concepts

Augmented reality to promote and visualizel2020

scientific knowledge in the Scientific and Makes the learning - process

Technical Libraries [4] Interesting

Technologies of augmented reality in the field 0fi2020 Provides a safe learning
public administration and sociodynamics [5] environment

Augumented reality in educational inclusion [3] [2019 Saves time and space
Augumented and virtual reality in surgery - thel2016

digital ~ surgical environment:  applications, Increases student engagement

limitations and legal pitfalls [7]
Augumented reality as a new New Media2001 Gives flexibility to the
Experience[9] educational process

If we make a brief overview of the table, we see that augmented reality has a huge
breakthrough both in the way of presenting educational material and in the assimilation of
information by schoolchildren and students. The effectiveness of its use is confirmed by
various tests and experiments, which show excellent results. For example, a number of
experiments were carried out in which one group of children was shown visual material with
AR during lessons, and the second group was shown ordinary posters and diagrams. It was
found that in the group where augmented reality was used, the percentage of information
assimilation by children approached 90%, the level of discipline increased and it was possible
to keep the attention of about 95% of the audience, while in the group with two-dimensional
benefits, all indicators were half and three times less. It was also found that a three-
dimensional image stimulates thinking, develops motor skills, facial expressions, attention
and increases the degree of assimilation, memorization and, most importantly, understanding
of information.Why does augmented reality affect the educational process of a person so
effectively? One of the important points is that AR creates the effect of presence, very clearly
displays the connection between the real and the virtual world. The 3D image allows you to
visually penetrate into another, virtual reality, which, of course, psychologically attracts a
person and activates his attention and sensitivity to the information component. Regardless of
the subject being studied, augmented reality helps to increase its attractiveness for students of
any age and increases the motivation to acquire knowledge.[1]

Augmented reality in preschool education

Analysis of works on the use of AR in preschool education revealed several

characteristic features. In one of the studies, the authors studied the perception of
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preschoolers, the level of comprehension of the material and the enjoyment of the process. In
the experiment, books for storytelling (a method of transmitting information, knowledge
through telling a story) with pictures of augmented reality were used. The study found that
most children felt “very happy” during this activity, found it interesting and enjoyed it. The
children understood well the stories they were told. AR picture books were attractive to
children, and they perceived them as magical and enjoyable. [2]

Another scientific study is devoted to the effectiveness of augmented reality
technologies in teaching children the English alphabet . The authors have developed a mobile
application using flash cards. The essence of the method was as follows: directing the device
with the installed application to the printed flash card, the student saw on the screen a 3D
object with interactive information. The results showed that there were significant differences
in interactivity and learning characteristics between the control (traditional learning) and
experimental (AR learning) groups in favor of the experimental group. ColAR mobile app
was used to study the effectiveness of teaching children to draw at an early age using AR
technology. The results showed that children can freely operate the app, interact with each
other and draw using AR. Technology was seen as a pedagogical innovation. All children
enjoyed playing with the app, and teachers noted the benefits of augmented reality for
children's development. It should be noted that today typographic products for preschoolers
with augmented reality technology appear on the market, for example, children's coloring
books, where, using an application on a smartphone, a painted character comes to life and his
colors correspond to the colors that the child used. The authors of the books of this publishing
house in their coloring pages, educational books, encyclopedias use AR technologies and use
three types of information perception - auditory, visual and kinesthetic, which together allows
children to better assimilate new information. Another study concerned the interaction of
children and parents when using augmented reality picture books [6]. Four groups were
analyzed: "parent - main”, "child - main", "communicative pair child-parent” and "weak
communicative pair child-parent”. In a parent-led group, they preferred to tell the children a
story. In a group led by children, they manipulated the AR book and involved parents. Parents
in a communication group helped their children find augmented reality in the book. In a weak
communication pair, the child-parent, the parents to a lesser extent turned to the AR
capabilities integrated into the book. [3]

In general, most of the experiments confirm the hypothesis that children take new
technologies for granted, and the use of advanced technologies for the category of users does
not cause problems, however, it has one serious limitation - the learnability and readiness for
innovations of their teachers and parents.

Augmented reality in primary education

Research on the use of AR in primary school education shows a positive impact of this
technology on the quality of education. In particular, this is the conclusion reached by South
American researchers who conducted an experiment as part of an educational program in
geography [4]. The experimental group studied the subject using a mobile navigation
application with augmented reality elements and demonstrated greater efficiency of the
educational process, better mastery of the material by students and a higher level of academic
performance. Another study related to math lessons and the development of spatial abilities of
children who used didactic materials with AR markers on paper. Students have shown
significant progress in their spatial abilities and improved academic performance. An
experiment on the use of AR technology in biology lessons consisted of comparing students'
perception of an AR-tagged textbook with a regular textbook. The results showed that the AR
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textbook made the lesson more practice-oriented and also more fun for children. Similar
results, as well as improved academic performance, have been reported by other authors using
a mobile AR gaming app to study biology.

The teachers of the Center for Technical Creativity "Novatsia" conducted their first
lessons using the technology of augmented reality in a number of schools in Ivanov back in
May 2015. Experimental classes were devoted to the architecture of the future, on which
students created the quarters of the future, which later united into a metropolis. According to
the results of the experiment, teachers noted that AR helps to develop spatial thinking in
children, has a positive effect on the speed of learning material for most children, improves
their understanding and perception of how certain volumetric figures look in space. The story-
based game Leometry is an example of AR gamification of learning and allows children to
master the basics of various sciences. The practice of using the game shows that the use of
AR in the game was an important motivator for gaining new knowledge.Augmented reality
technologies, including paper educational materials with AR markers, help in teaching foreign
languages, increasing the effectiveness of learning through greater student engagement. [5]

Augmented reality in secondary education

A number of studies have been devoted to the use of AR technologies in secondary
education, which confirm the prospects of integrating various elements of augmented reality
into the educational process. According to the experiment, in which students mastered the
physics course program using an AR application, their understanding of the subject was
deeper compared to the control group, their academic performance was higher, as well as their
interest and involvement in the process. The authors of a study of the motivational and
cognitive aspects of the use of AR technology in the educational process came to interesting
conclusions, who found that augmented reality tools are especially effective for children with
the lowest academic performance in the group, as well as for girls. Moreover, AR is an
extremely promising method for explaining abstract phenomena.

Another study concerned the application of the augmented reality system in biology
lessons . The students were divided into three groups: children using the AR system on their
own; children using AR under the guidance of a teacher; group of traditional training. The
groups were compared for learning outcomes, emotional states and experiences. The
experiment showed that the AR group under the guidance of a teacher achieved the best out of
three results, and the AR group on their own experienced more positive emotions than others.
Researchers who compared AR technology with multimedia tools in the context of education
developed a manipulative AR system and used it in the experimental group, while the control
group used multimedia in the educational process. The study found that the use of AR
technology allowed the students in the experimental group to achieve better performance and
motivation than the students using the multimedia approach.[6]

Augmented reality in higher education

When analyzing publications related to the use of AR in higher education, the high
potential of this technology in various areas is also noted. For example, the results of using
augmented reality tools for teaching Chinese show that AR helps students write their first
paragraph and master Chinese writing much faster. When comparing educational AR
materials and educational videos on YouTube as part of the development of a software
development course, AR content turned out to be more effective, its use helped to increase
student interest and engagement. Many other researchers also confirm the motivation and
involvement of students who are encouraged to use augmented reality applications in the
learning process [7].
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When comparing AR technology and interactive simulation methods, there was no
significant difference in terms of student learning and student engagement, but there was a
significant advantage of AR in terms of information perception.In the literature, the most
common studies are devoted to the use of AR in postgraduate education. Examples from the
field of architectural education speak in favor of AR technologies , the same conclusions are
made for the disciplines of natural science, where dynamic content allows better mastering of
the material and contributes to the progress of research projects of graduate students . In the
exact sciences and engineering, AR technologies contribute to better spatial perception, this is
confirmed by research in the field of mathematics education, mechanical engineering . AR
systems with Kinect technology are successfully used in physics and mathematics education.
In the humanitarian field, using AR helps reduce cognitive load while increasing student
motivation and positive attitude. There are studies in the field of medical education, where
training dentists using the AR mobile app has become a simple effective tool for transferring
knowledge. The study of history using augmented reality applications opens up great
prospects, both in terms of the possibilities of content creation, and the positions of
emotionality and involvement in the educational process.[8]

Augmented reality in additional education and training of other target groups

Augmented reality technologies can be used in various areas of continuing education.
For example, AR technologies are actively developing in teaching music, training young
engineers, designers, and architects. In addition, augmented reality can be integrated into
educational programs for people with disabilities and developmental disabilities, for example,
children with autism.

Children's Technopark of the Ivanovo Region “Quantorium. Novatoria ”since 2018 pays
special attention to augmented reality technologies. In the VR / AR Quantum, middle and
senior schoolchildren are engaged, who independently develop VR / AR applications for the
needs of the educational process of Quantorium, the education sector of Ivanov, as well as
other interested parties. For example, in 2019, an application was developed for an
educational quest (urban local history orientation) "Mega VR / AR". The augmented reality
application "Animated Pictures”, developed by the students of Quantorium, became the
starting point for the integration of AR technologies in the Isaac Levitan Museum in the town
of Plyos, Ivanovo region . Children studying at Quantorium often use augmented reality
technology in their presentations, developing applications to improve communication with the
teacher and fellow students. [9]

The interaction of a mentor (expert) and a student (employee / specialist) in augmented
reality helps to solve problems faster by transferring knowledge in real time. For example,
using the Microsoft Dynamics 365 Remote Assist app, technicians can collaborate in video
communication via Microsoft HoloLens with remote experts on PCs or mobile devices. In
real time, the cameras built into the glasses allow remote experts to see what the specialist
sees and clearly (using graphic primitives) indicate important data. The Dynamics 365 Guides
app helps employees learn new skills faster. The functionality of the application allows you to
create training courses without writing code, which greatly simplifies the process. The goal of
the application is to increase professionalism by standardizing processes with step-by-step
instructions. It is possible to embed photos, videos, 3D models into the training course, which
allows you to create courses for mass training without involving training personnel. After
completing the training, statistics are available for each stage, which allows you to determine
where additional instruction is needed and improve processes.
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One of the examples of using augmented reality as a teaching tool was the practice of
remote mastering of laser cutting technology in the Ivanovo “Quantorium. Novatoria ”,
where, during the COVID-19 coronavirus pandemic, a project was launched to produce
protective front screens for doctors on their own equipment at the time of the introduction of
the high alert mode, when only one employee could be in the room. The expert remotely
using, inter alia, augmented reality technologies, consulted a specialist on the maintenance of
a laser machine [10]. Below is given statistics on how augmented reality is developing into
education (Pic.1)
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Picture 1 Developing augumented reality in educational process

However, if talking about in Kazakhstan it develops more slowly than in other
countries. So, lets take an example. Do Kazakh police use wearable devices with augmented
reality technology and face recognition? Deputy Minister of Internal Affairs of the Republic
of Kazakhstan Saken Sarsenov commented on this issue at a briefing in the CCS, zakon.kz
reports.Now innovations related to cameras and their analytical capabilities in the video
surveillance system, in principle, are being introduced all over the world. For example, if a
red Toyota Camry is on the wanted list, then the camera should react to this kind of car. As
for biometric data, this work is only at the initial stage — discussion.

Far all the points regarding the need to introduce portable devices and augmented reality
technology are being discussed and are not being introduced in the system of internal affairs
bodies. From my point of view , a project related to augmented reality and biometrics
definition is under discussion. It has not yet been decided that such technologies will be
introduced in our country. But at the same time, we are observing the processes that are taking
place in the police services and law enforcement agencies of other states. The UK has one of
the most advanced police systems. The USA and South Korea are actively moving in this
direction. And this is necessary in order to identify the criminals and determine their location
as soon as possible, “the speaker concluded.

Conclusion

Immersive technologies with augmented reality elements expand learning opportunities

in various fields of education. The integration of AR technologies into educational programs
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can become an effective tool in the hands of modern teachers. The use of AR does not require
large expenditures for technical re-equipment and regular modernization, since educational
content becomes the main component, which can be updated and supplemented by the
pedagogical community. Developing quality educational AR content is a challenge that will
be on the agenda in the coming years.
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