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AUGMENTED REALITY AS AWAY TO PRESENT
EDUCATIONAL CONTENT IN THE MOBILE APPS

Abstract

This article deals with the issue of implementing the capabilities of augmented reality in learning mobile
applications, which is very topical for modern education. The aim of the article is to consider the application of
augmented reality in the learning content of mobile applications. This article is devoted to the main aspects of the
educational mobile technologies and practical application of the research results in the educational process of the
general education institutions. The article deals with the application of the educational content of the mobile application
module with the application of augmented reality on the example of teaching the subjects “Informatics” and “Digital
literacy” in the secondary general education schools of the Republic of Kazakhstan. The basic definitions associated
with educational mobile applications and augmented reality technology are given, an analysis of the subject area is
carried out. The international experience of applying this technology in the educational process is considered. The
stages of studying the subjects “Informatics” and “Digital Literacy” using mobile technologies of educational direction,
such as mobile applications for the organization of the learning process and assessment of knowledge, skills and
abilities of students are described. As a result of the experiment, the mobile application was practically realized and the
adapted author's program “Application of mobile technologies at the lessons of informatics and digital literacy” was
developed. The received results of application of mobile technologies in studying of a school course of computer
science and digital literacy confirm the relevance of the carried out research.

Keywords: mobile technology, augmented reality, learning content, computer science, mobile applications,
education.
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MOBUJIbAI KOCBIMIIAJIAPIA BIJIIM BEPY MA3SMYHBIH YCBIHY
TOCLJII PETIHAE TOJIBIKTBIPBIJIFAH IIBIH/IBIK

AHxoamna
byn makananma xa3ipri 3amaHfbl OiniM Oepy yIIiH MOOMIIBAI KOCHIMITIANIAPFA TOJIBIKTBIPBUIFAH IIBIHABIK MYMKiH-
JIKTepiH €Hri3y Moceneci KapacThIpeluansl. MakamaHBIH MakcaThl MOOWIBIAI KOCBHIMIIAJIApABIH OKY Ma3MYyHBIHJA
TONBIKTHIPBIIFAH IIBIHIBIKTEl KOJJAaHY MOCENeciH KapacTeipy Oonbim TaObutagel. JKymeic Oimim Gepynmeri MoOWibIi
TEXHOJIOTUSUTAPBIHBIH HETI3T1 acleKTiJepiH XoHe J>Kalmbl OuTiM OepeTiH MeKeMelepJiH OKy YJAepiciHae 3epTrey
HOTIDKEJIEPIH TIPaKTHKAJIBIK KOJIAaHYJIBl KapacThIpyFa apHanFaH. Makamaga 3epTrey OapbIChIHAA o3ipJICHTeH
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«Muabpopmarukay xone «Iudpablk cayaTThUIbIK» MoHAEpiH Ka3zakcTan PecyOnmkachIHBIH KaIbl opTa OiiM OepeTiH
MEKTENTEePiHAE OKBITY MbICAIBIHAA TOJNBIKTHIPBUIFAH IIBIHABIKTBI KOJIIAHA OTBHIPHIN, MOOWIBAI KOCHIMIIA MOZIYIIHIH
Oimim Oepy Ma3MyHBIH KOJIIaHy Typaibl aiTemiamel. bimim  Oepymeri MoOWibIi KOCBIMIIAJapbIMEH JKOHE
TOJIBIKTBIPBIIFAH IIBIHJBIK TEXHOJIOTHSCHIMEH OailflaHbICTBI HETI3ri aHbIKTaManap Oepuiil, MOHIIK cajlara Taujgay
Kyprizinai. PaccMoTpeH MeXayHapoAHBIH ONBIT MPUMEHEHHs JAHHOW TEXHOJOTMH B 00pa3oBaTeNIbHOM Mpolecce.
«Iapopmaruka» xoHe «LludpiBIK cayaTTBUIBIK» MOHIEPIH OKY YAEpiCiH YHBIMIAacThIpyFa >KOHE OKYIIbUIAPIbIH
OiTiMiH, iCKepJliri MeH JarJpuIapblH OarajiayFa apHajJFaH MOOWIBAI KOCBIMINAJAp CUSIKTHI OiTiM Oepy OarbITHIHIAFbI
MOOWJIBJI TEXHOJIOTHSIApIbl IaijallaHa OTBIPHIT OKBITY Ke3eHJEepi CHIMAaTTalfaH. OKCIEPUMEHT HOTH)KECIHJE
MOOMJIBJI KOCBIMINA IC XKY3iHAE icke achlpbulibl koHe «MHpopmaTuka »xoHe LUQPIBIK cayaTThUIBIK cabaKTapbiHia
MOOWIIBII TEXHOJOTHWSIApABl KOJNAAHY» aTThl OeWiMIENTeH aBTOPNBIK Oarmapiamachl o3ipieHIi. MekrenTeri
nHPOpPMATHKA JXKOHE IUQPIBIK CcayaTTBUIBIK KYpPCHIH OKyJa MOOWIBII TEXHOJOTHSIIAPIBl KOJMAAHYIBIH HOTIDKEIEpi
KYPTi3UIreH 3epTTEYAiH ©3€KTUITiH PacTal IbL.

Tyiiin ce3aep: MOOHMIBAI TEXHOIOTHSIIAP, TONBIKTHIPBUIFAH IIBIHIBIK, OKBITY Ma3MYHBI, HH(OpPMATHKA, MOOWIBII
KoCBIMIIanap, oimim oepy.
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JOITOJIHEHHAS PEAJIBHOCTDB KAK CITIOCOB ITIOJAYU OBPA30OBATEJIBHOI'O
KOHTEHTA B MOBMJIBHBIX ITPUJIOKEHUAX

Annomayus

B nmaHHOI cTaThe paccMaTpHBAaeTCsl aKTYaJbHBIM JJIsI COBPEMEHHOTO 00pa30BaHHsS BONPOC BHEAPECHUS BO3MOXK-
HOCTEH JIONIOJHEHHOHW PealbHOCTH B O0YYAIOMINX MOOMIIBHBIX MPIIIOKEHUSX. Leplo cTaThy SBISETCS pacCMOTPEHHE
BOMpPOCA MNPUMEHEHUS ONOJHEHHOH pEalbHOCTH B OOydYalolleM KOHTEHTE MOOWIBHBIX NpuioxeHui. Pabora
MOCBSIIICHA PAcCMOTPEHHIO OCHOBHBIX AaCIHEKTOB OOpa30BaTEIbHBIX MOOWIBHBIX TEXHOJOTHMH M MPaKTHIECKOTO
MIPUMEHEHNS Pe3yIbTaTOB MCCIIEAOBAHMUS B yueOHOM Iporiecce 00mmeo0pa3oBaTeIbHbIX 3aBeIeHUH. B cTaThe peds naer
0 MPUMEHEHNHN Pa3padOTaHHOTO B XOJI€ NCCIEIOBAaHUA 00pa30BaTEILHOTO KOHTEHTA MOAYJISI MOOMIBHOTO TIPHIIOKEHHS
C NpPUMEHEHHEM JIOTIOJHEHHOI peaNbHOCTH Ha mpuMepe npenoaaBanus npeametoB «Uudopmaruka» u «{udposas
ITPaMOTHOCTh» B CpeIHUX 0OIeo0pa3oBarenbHbIX mKkonax Pecrnybnmuky Kazaxcran. [laHbl OCHOBHBIE ONpECICHUS
CBsA3aHHBIE C 00pa30BaTEIFHBIMI MOOWIBHBIMU NPIIOKEHUSIMUA M TEXHOJIOTHEN TOIIOJIHEHHOH peabHOCTH, IPOBEICH
aHaMM3 TpeaMeTHOW obmacth. PaccMOTpeH MeXAyHApOTHBI ONBIT TPUMEHEHHUS [AaHHOH TEXHOJOTHH B
obpaszoBatensHOM Tporecce. Onucansl 3Tansl u3ydeHus npeameroB «Mupopmatuka» u «Lludposas rpaMoTHOCTEY ¢
HCTIOIb30BaHHEM MOOMIBHBIX TEXHOJIOTHUH 00pa30BaTEILHOTO HANIPABICHUS, TaKUe KaK, MOOMIbHBIC MPHUIOKECHUS U
OpraHM3aIK y4eOHOro Ipolecca 1 OLeHUBAHUS 3HAHUM, YMEHHH 1 HaBBIKOB yJalluxcs. B pe3ynpraTe mpoBeeHHOTO
SKCTIEPUMEHTA OBUIO TPAKTUYECKH PEeaN30BaHO MOOWIBHOE NMPHUIIOKEHNE W pa3paboTaHa aJalTHPOBAaHHAsS aBTOPCKas
nporpamma  «I[IpuMeHeHHe MOOWIBHBIX TEXHOJOTMH Ha ypokax HH(OPMATHKM W IM(PPOBOH TI'paMOTHOCTHY.
[MonyueHnsle pe3ynabTaThl NMPUMEHEHHS MOOWIBHBIX TEXHOJIOTHH B HM3YYEHHH IIKOJIBHOTO Kypca HHGOPMATHKH H
1 (poBOi rPaMOTHOCTH MOATBEPIKAIOT aKTYaJIbHOCTh IPOBEICHHOTO HCCIICTOBAHUSL.

KaroueBble ciioBa: MOOMIbHBIE TEXHOJIOI'MH, IOMOJHEHHAs] PEAbHOCTh, OOy4Yarolmiii KOHTEHT, UH(OpMAaTHKa,
MOOMIIbHBIE TIPUIIOXKEHHS, 00pa3oBaHue.

Basic Provisions. The main provisions of the study include such concepts as the introduction of
augmented reality capabilities in educational mobile applications, the analysis of the use of
augmented reality in the educational content of mobile applications, and the practical application of
the results obtained in the educational process of general education institutions. Emphasis is placed
on the main aspects of the use of educational mobile technologies and the use of virtual reality
technology in the classroom. On a practical example, the stages of studying the subjects
“Informatics” and “Digital literacy” using mobile technologies in the educational process, such as
mobile applications for organizing the educational process and assessing students' knowledge, are
considered. As a result of the experiment, a mobile application and an author's program
“Application of mobile technologies at the lessons of informatics and digital literacy” were
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developed. The results of the use of mobile technologies in the study of the school course of
informatics and digital literacy confirm the relevance of the study.

Introduction. Historically, school education has emphasized the use of technology such as
stationary, desktop, or semi-mobile handheld systems in the classroom to collect or analyze
experimental data and as a means of engaging or motivating interest in science. However, the
advent of mobile devices such as smartphones, tablets, supported by a huge number of inexpensive
or free applications suggests that new opportunities are becoming available for teachers to explore
how these resources can be useful in supporting “hands-on” science instruction in general and
computer science in particular. Analysis of the results of research on mobile technology in
education has shown that the relevance of the use of these technologies is increasing every day.
Most researchers consider mobile technology as one of the most progressive trends in the modern
educational process.

Falloon, G. # published a paper investigating elementary school students' use of mobile apps
integrated with hands-on science activities in a topic exploring energy concepts. He used an
innovative screen capture tool to examine how learners used the apps and features of their tablets to
shape their hands-on work at different stages of the experiments. The results identify device
functions and key app features that helped these learners structure their experiments, understand
procedures, think about the impact of variables, and communicate and share results. However, they
also found limitations in the ability of apps to support conceptual knowledge development,
identifying the critical role of teachers and the importance of task structure and design to ensure that
conceptual knowledge goals are met [1].

A study by scholars Zhai, X. and Shi, L. (2020) examined how the pedagogical role of students
and teachers in mobile learning mitigated the relationship between the perceived usefulness of
mobile technology by high school students and the actual frequency of use, and how students'
perceived usefulness influenced their achievement in physics learning. This study involved 803
high school students who used 20 specific tablet functions while learning physics over a five-month
period. Based on the pedagogical roles played by students and teachers, 15 of the 20 functions were
categorized into three pedagogical categories: five for students, five for teachers, and five for
collaborative functions. Results showed that students perceived collaborative functions to be most
useful compared to student- and teacher-led functions. In addition, the frequency of use of mobile
functions was significantly consistent with students' perceived usefulness across pedagogical
categories, and the pedagogical category was found to moderate the relationship between perceived
usefulness and actual frequency of use. That is, the link between perceived usefulness and
frequency of use varied significantly across the three pedagogical categories. Which confirms the
relevance of the research topic [2].

Many studies by scientists provide theoretical and empirical evidence of factors influencing
smartphone use among adolescents. Mobile devices have become popular among teens, however,
there are a number of studies that focus on the negative effects of smartphones. Although
smartphone use can have adverse effects, it can also allow students to participate in flexible mobile
learning, access important information and achieve their personal goals. A study by Yoon, M. and
Yun, H. (2023) examined patterns of smartphone use in subpopulations of adolescents and
associations with their self-control, achievement goals and academic achievement to fill the gap in
adolescent smartphone use [3].

One of the modern educational technology is the BYOD (Bring Your Own Device) model,
which provides students the opportunity to use their own mobile devices in the classroom. The
BYOD model includes the use of students' own devices, such as laptops, tablets, and smartphones,
as a tool for learning. This model gives students greater freedom in their choice of device and
software, allowing them to customize learning to their needs and characteristics. The BYOD
technology model is increasingly being used in education, citing several studies on how to integrate
various BYOD applications into pedagogical practices that are based on elementary school requests.
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The authors of one such study, Wen, Y., Song, Y. (2018), in their article report on a case study that
examines which BYOD applications can help students improve their learning and how they develop
their academic knowledge in a continuous learning environment based on the inquiry supported by
these applications. The study collected and analyzed a variety of qualitative data. The results show
that the capabilities of applications on BYOD can help learners improve their science knowledge
without time and place constraints and enhance the learning process [4].

Augmented reality is currently seen as a technology with potential for application in the
educational process. However, in the scientific context, research on augmented reality learning is at
an early stage of development. A study by Cheng, KH. and Tsai, CC. (2013) identifies two main
approaches to use augmented reality technology in education - image-based AR and location-based
AR. These approaches can show different possibilities for learning science. Within the research
conducted with AR support, several suggestions for future research have been described. For
example, more research is needed to explore learning experiences (e.g., motivation or cognitive
load) and student characteristics (e.g., spatial abilities or perceived presence) involved in AR.
Mixed methods of learning research (e.g., content analysis and sequential analysis) and in-depth
studies of user experience should be considered [5].

In general, the use of AR in educational mobile applications can help students in learning
information and communication technology to better understand a topic and learn new skills in an
interesting and engaging way. However, it must be remembered that the use of AR must be
consciously tailored to the educational goals and needs of students.

The research of the scientists Khlaif, Z.N., Sanmugam, M., & Ayyoub, A. (2023), is devoted to
the issues of integration of mobile technology in teaching practices to improve learning outcomes.
The results of the study show that despite the fact that due to the rapid development of new
technologies had to integrate mobile technology into the learning process, teachers are reluctant to
integrate these technologies into teaching because of technostress. To shed light on the boundary
condition of using new technology in education, this study looked at technostress as a boundary
condition that affects the perceived usefulness for continued intentions to use portable technology.
Therefore, the authors presented a model to describe the relationship between technostress,
perceived usefulness, and teachers' attitudes toward the use of mobile technology in the classroom.
The results showed that technostress has an insignificant direct effect on intentions to continue
using mobile technology, where perceived usefulness plays a decisive role in intentions to continue
learning [6].

Against the backdrop of the COVID-19 lockdown, many countries replaced traditional learning
with distance or mobile learning. It was noted that students' motivation became significantly less
with the transition to distance learning. In her study Al-Said, K. (2023) analyzes how motivational
processes affect the quality of mobile learning. The study aims to analyze the factors that increase
students' motivation to learn in today's isolated environment and to identify the main demotivating
factors that affect the quality of mobile learning. Motivation is considered a key factor in increasing
student engagement in distance learning. The author surveyed 200 students and 46 teachers
regarding factors that influenced their motivation in terms of mobile learning. The results showed
that 178 of the 200 participants agreed that intrinsic motivation influenced their interest in mobile
learning. About 78% of the students approved of mobile learning, while the remaining 22% felt
they should return to the traditional face-to-face learning format. The authors considered the
importance of feedback and communication with teachers and its impact on the process of mobile
learning. Equally important is the role of embedded mechanisms in information systems and the
positive role of gamification. The research paper looked at plugins that are compatible with the
user-friendly WordPress system, that is, applications that help organize the learning process. This
paper presents specific recommendations to increase student motivation in the learning process,
which can be used by relevant educational institutions around the world [7].
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The analysis of literary sources showed the relevance of the topic of the study. That is
confirmed by the study of Glotova M.Y., Samokhvalova E.A. (2022), which considered the
feasibility of using mobile applications in education. In 2020 the authors conducted a survey on the
use of mobile technologies in the educational process among the students of Moscow State
Pedagogical University. The survey involved 82 first-year undergraduate pedagogical students.
According to the survey results, 75.6% of the students use mobile devices for educational purposes;
90.3% use mobile devices more than 3 hours a day. Also, most respondents appreciated the benefits
of mobile learning and instant access to learning content, as well as the ability to interact with other
participants in the educational process and mobility. 79.3% of students agreed with the statement
that the availability of learning content available on modern gadgets creates a positive motivation to
learn. 92.7% noted the positive impact of mobile technology on learning outcomes [8].

Thus, our study aims to identify the requirements and development of augmented reality mobile
app learning content. The development of a mobile learning app with augmented reality is
necessary because of several reasons. Firstly, it increases the interest of students in the learning
process. Due to the use of AR technology, learning becomes more visual, intuitive and interactive,
which contributes to deeper and easier learning. Secondly, a mobile learning app with AR
technology can be accessed anytime and anywhere. This allows students to learn in a comfortable
environment and use their time more effectively. Thirdly, AR technology allows the creation of
unique educational materials that can be adapted for different subjects and learning levels. This can
increase the amount of educational information available and make the learning process more
individualized. The development of a mobile learning app with augmented reality is necessary to
increase the intellectual level and general culture of students, as well as to improve the learning
process in general.

Materials and methods. The analysis conducted during the study showed that the development
of educational content for mobile applications includes several stages:

- Defining the topics and learning objectives. It is necessary to determine what topics the app
will cover and what knowledge and skills users should acquire. The age category and the level of
training of the target audience should also be taken into account.

- Creating the structure and content. At this stage it is necessary to develop the structure and
content of the educational material. It is important to keep in mind that educational content for
mobile apps should be short but informative, so that users can quickly absorb the necessary
information.

- Selection of interactive learning methods. In order to make educational content more
engaging, you should use interactive learning methods such as tests, games, quizzes, video tutorials
and so on.

- Choose a user-friendly user interface. The user should be comfortable using the application,
so a simple and intuitive user interface should be created.

- Testing and improvement. After developing the educational content, you need to test it on
different audiences and analyze user feedback. This will help to identify shortcomings and improve
the quality of learning.

In general, the development of educational content for mobile applications requires special
knowledge and skills in pedagogy, marketing, programming and design. When creating the mobile
application “AppMobileSchool” the identified requirements were taken into account. The results of
literary analysis on the topic of research and available in the market of mobile applications also
showed that the educational content of mobile applications in modern education in addition to text,
graphic, audio and video information, should contain elements of augmented reality, interactive
chat bots and knowledge testing system. Figure 1 schematically shows the composition of the
educational content of a mobile application.
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Figure 1 - Venn Diagram - the structure of the educational content of the mobile application

A mobile learning app developed using augmented reality technology is an innovative platform
that allows users to gain knowledge and information in an engaging and interactive way.
Augmented reality captivates children and teenagers, making them better absorb information and
more interested in learning, allowing students to see and visualize complex concepts and processes,
which undoubtedly improves understanding of the material. Using augmented reality in mobile
learning apps helps students remember information better because they can see and interact with the
material in real time. Augmented reality provides students with the opportunity to solve problems
and create new projects on their own, which develops their creativity. The use of augmented reality
in learning will allow students to actively participate in the learning process by including them in
interactive and game-based tasks, making learning more effective. The interaction of students with
the material through augmented reality allows them to receive direct feedback, thus improving their
understanding, skill development, and the development of creativity and logical thinking.
Augmented reality technologies are part of the modern educational technology that will be used in
the future.

One of the training tools in the app is a chatbot, which helps users ask questions and get quick
and accurate answers to their queries. The chatbot is also capable of tutoring users on specific topics
and tasks. For example, if you need to learn a certain topic from a computer science or digital
literacy course, the chatbot can provide a selection of different lessons and study tips.

Assessment of knowledge in the mobile app is carried out through a system of testing and task
checking. Assessment is done with the help of tests, which users can take at any convenient time
and in any place. The tests allow to determine the level of knowledge and encourage users who
achieved high results.

The augmented reality technology is one of the main advantages of this application. It allows
users to interact with objects and images in the real world, improving the experience and quality of
learning. Augmented reality also allows creating unique interactive tasks and games that motivate
users to learn and develop their skills.

All in all, a mobile learning app with a chat-bot, augmented reality and a knowledge evaluation
system is an excellent pedagogical tool. It allows users to learn new topics and tasks in an
unconventional and fun way, which increases interest in learning the discipline.

Results and Discussion. As a result of the study, a mobile application and learning content for
it were developed, a methodology for the use of mobile learning technology in the lessons of
computer science and digital literacy in secondary general education schools in the Republic of
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Kazakhstan was compiled. On the basis of these developments there was a pedagogical experiment
with the use of a mobile application, which was aimed at testing the effectiveness of new forms and
methods of teaching in the conditions of increased interest of students in mobile technology. The
pedagogical experiment was conducted in the classes on the subjects “Informatics” and “Digital
Literacy” in the high and junior classes in schools of Pavlodar. During the experiment, students
were invited to use a mobile application as an additional tool for teaching the subjects “Informatics”
and “Digital Literacy” in the classroom and outside the classroom.

The tool of the pedagogical experiment was the developed mobile application “App-
MobileSchool”, which contains interactive tasks and elements of augmented reality for secondary
school students. The application is a mobile learning system and is designed to study the school
subjects “Informatics” and “Digital Literacy”. The mobile app is a mobile cloud service that
requires no additional hardware or software. “AppMobileSchool” gives students the opportunity to
take instruction anytime and anywhere. Students can study materials either independently or with
the support of a teacher, using a chat-bot. After studying a particular topic, it is possible to reinforce
the material through assignments and tests.

The mobile app provides the teacher with the ability to monitor student work, analyze learning
outcomes, and engage in dialogue with students using the built-in chat bot. “AppMobileSchool” has
the functionality to download learning materials, create tests, check assignments, view results and
provide feedback.

A wide range of functions of the application is available to absolutely any student and teacher,
as the interface and navigation of the mobile application is intuitive and does not require special
training to work with it. Within the framework of this article much attention is paid to the formation
of the learning content of the mobile application. This is one of the most important and time-
consuming parts in the development of mobile applications for education. The training content was
developed taking into account specificity of mobile gadgets and according to requirements of the
State obligatory standard of basic secondary education [9, 10]; the instructional-methodical letter
“About features of educational process in the organizations of secondary education of the Republic
of Kazakhstan in 2022-2023 academic year”. [11]; the model curriculum for the subject “Digital
Literacy” for grades 1-4 of the primary education level from September 16, 2022, Ne 399 [12]; the
model curriculum for the subject “Informatics” for grades 5-9 of the basic secondary education
level from September 16, 2022, Ne 399 [13]. The study focuses on such part of the educational
content as augmented reality. The latest technologies such as augmented reality and mobile
technologies are progressing at a fast pace, while learning practices that integrate them are lagging
behind. It can be concluded that new opportunities are emerging to develop techniques for applying
technological innovations, especially with mobile technologies and augmented reality. Augmented
reality remains an innovative practice in the context of learning, and the literature associated with it
is often part of a descriptive paradigm. The study examined the integration of augmented reality to
achieve its learning goals. Observations have shown that science education is often stereotyped and
deserves the introduction of approaches that approximate experimental procedures. In this regard,
the study focuses on the use of game-based learning situations designed to increase student interest,
effective decision-making, automation of learning processes, and the introduction of new
technologies. The involvement of students in the study of science is facilitated by a rational context
leading to the use of research results, because learning is an adaptive process in which the student
and the didactic environment interact, and finally, the game allows the simulation of real situations,
forming consistent solutions. The integration of the latest technologies and teaching methodologies
has made it possible to develop a mobile application that integrates different types of learning
content.

The augmented reality module in the “AppMobileSchool” mobile learning application on the
topic “Computer Composition” is an innovative educational tool for teachers that allows students to
interact with virtual models of computer components in real time. When launching the augmented
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reality module, it is necessary to activate the device camera, point it at the QR code of the computer
component and a virtual model of the corresponding device will be displayed on the user's screen.
Then the student can explore each component, get acquainted with its purpose, characteristics,
features and peculiarities. Such interactivity allows students to immerse themselves more deeply
into the process of studying the topic “Computer Composition” and memorize the material better.
Module of the augmented reality training mobile application “AppMobileSchool” on the topic
“Composition of the computer” is an effective tool that contributes to a more productive and
interesting learning and allows users to delve into the process of studying computer components.

The main stage of the augmented reality module of the mobile application “AppMobileSchool”
features the name of the application and 4 panels with buttons. The interface of the module is
intuitive and easy to use. The “3D models” button allows to display a list of computer components.
After clicking on the “3D models” button, a list of the 7 main computer components is opened.
Each of the buttons, when clicked, displays a child window with the name, an illustration of the
component and a button to close the “Close” panel. Figure 2 shows the interface of the mobile
application “AppMobileSchool” demonstrating the augmented reality module.

Computer
Hardware

_ Motherboard

Videocard
cPuU
CPU Heat Sink
Hard Drive
2= Povar Sl
RAM Modules
Back

~

Figure 2 - Interface of the augmented reality module of the mobile application “AppMobileSchool”

The illustrative picture of the device has the property of a button. When clicked, the application
takes the user to Vuforia Camera, where with the camera of a smartphone, tablet or other gadget
that supports the Android platform, you can scan the QR code and design a 3D model of the
corresponding computer device. Figure 3 shows the generated 3D model of the device.

Figure 3 - 3D model of the device, generated by the augmented reality
module of the mobile application “AppMobileSchool”
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The “Hardware” button allows you to proceed to the study of the theoretical material of the
presented components. The window with the description of the selected device is shown in Figure
4,

Computer

Hardware
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Videocard
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CPU Heat Sink

Hard Drive
SMPS Poteer Sy V4
RAM Modules

Back

Figure 4 - Scene of the information window of the augmented reality
module of the mobile application “AppMobileSchool”

The following indicators were obtained during the experiment:

- Increased mastery of knowledge and skills in Computer Science and Digital Literacy by
students after using the mobile app.

- Sustainability of acquired knowledge and skills after using the mobile app for some time.

- Increased students' motivation to learn information and communication technologies while
using the mobile app.

The results of the experiment showed the effectiveness of using a mobile application in
informatics and digital literacy instruction and its positive impact on students' knowledge, skills,
and motivation levels. This can be the basis for further development of pedagogical practice with
the use of new technologies in teaching.

Conclusions. As a result of this research, a mobile application with an augmented reality
module was developed and tested. Also, learning content that meets the requirements formulated
during the study was developed. The results of the study showed that the use of mobile applications
in computer science classes has a number of advantages compared to traditional teaching methods,
namely:

— mobile applications provide the opportunity to use visual materials, graphs, interactive tasks
and tests, and most importantly the capabilities of augmented reality, which undoubtedly makes
learning more interesting and effective. Students can easily interact with the material, work and
learn at their own pace, regardless of location or time;

— the use of mobile apps with learning content in computer science and digital literacy classes
increases the effectiveness of learning by increasing student motivation. Students are more willing
to learn when learning is interesting and interactive;

— mobile applications with learning content in the form of augmented reality allow teachers to
conduct a lesson at a high-tech level in accordance with modern trends in the development of
educational technology;

— the use of chat-bot functions in mobile applications with learning content help to implement
instant feedback;

— the use of educational mobile applications allows teachers to easily monitor the progress of
students and individualize the learning process to the needs of each student.

As a result of the study, it was found that the use of educational mobile applications with an
augmented reality module in computer science and digital literacy classes can bring many benefits
for students and teachers. Such applications allow learning in an interactive format, which
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significantly increases students' interest in the learning process. In addition, the use of mobile
applications reduces the time to prepare materials for the lesson and allows calculating educational
material for the specifics of each student. This is especially relevant in a distance learning
environment. It is important to note that such apps can increase students' knowledge and skills in
computer science and digital literacy. Therefore, the use of mobile apps with educational content in
computer science and digital literacy lessons in schools has great potential to improve the quality of
education. In general, the use of mobile applications in computer science classes in schools can
increase the effectiveness of learning, increase students' motivation, and facilitate the monitoring of
the level of achievement. The results of the study can be used in the educational activities of
secondary general education schools, as the study has high practical and scientific relevance.
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