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Annotation. In the modern education system, digital technologies are developing at a rapidly
pace, opening new opportunities for the learning process. Mobile applications play a particularly
important role in increasing student engagement and enhancing their interest in learning materials. As
biology is a subject rich in visual content, the use of mobile technologies for effective teaching is
becoming highly relevant. This article examines the effectiveness of mobile application-based teaching
methods in increasing student engagement.

Innovative methods such as gamification, interactive simulations, virtual laboratories, augmented
and virtual reality (AR/VR) are analyzed in terms of their impact on the learning process. The
gamification method allows students to perceive learning as an exciting game, which increases their
motivation. Interactive simulations and virtual laboratories help develop students' practical skills through
modeling biological processes. AR/VR technologies give students the opportunity to delve deeper into
complex topics and conduct research activities.

The article also discusses the challenges that may arise when using mobile applications and
proposes solutions to overcome them. The research findings indicate that these methods not only increase
student engagement but also contribute to a deeper understanding of the learning material.

Keywords: biology teaching, mobile applications, gamification, AR/VR, interactive learning,
student engagement, innovative methods.

Introduction. In the current education system, the rapid development of information and
communication technologies has had a significant impact on the learning process. In particular,
the use of mobile applications and tablets in the field of education plays an important role in
organizing the learning process more effectively. Since biology is a subject that explores various
phenomena and laws of nature, the use of mobile technologies in teaching this subject proves to
be especially effective. With the help of mobile applications and tablets, students engage with
lessons in an interesting and interactive way, which in turn increases their participation and
enhances their motivation toward learning. Therefore, the use of mobile applications in biology
education is currently a highly relevant issue.

The use of mobile applications in the learning process not only increases students’
interest in the subject, but also allows for a deeper and more effective understanding of the
learning material. Traditional teaching methods may sometimes fall short in ensuring a
comprehensive understanding of biology, whereas mobile technologies help bridge this gap. The
integration of mobile applications in biology classes boosts students’ motivation and supports the
combination of theoretical knowledge with practical application [1].

The object of this study is the process of teaching biology in schools, while the subject of
the research is the effectiveness of using mobile applications and tablets in teaching biology. The
aim of this study is to determine the effectiveness of mobile applications and tablets in increasing
student engagement in biology lessons. To achieve this goal, several objectives have been set: to
explore effective methods of teaching biology through the use of mobile applications; to identify
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ways to increase students' interest and engagement in the subject through mobile apps; to
examine the possibilities of improving learning outcomes through mobile technologies; and to
identify challenges encountered during the implementation of mobile applications, as well as
potential solutions.

The study will employ methods and approaches such as comparative analysis,
experimentation, surveys, and observation. In order to assess the effectiveness of using mobile
applications in teaching biology, experimental studies will be conducted, and students' responses
and academic performance levels will be compared.

The hypothesis of the study is that mobile applications and tablets enhance students’
engagement in learning biology and contribute to a deeper understanding of the subject matter.
As students’ use of mobile technologies increases, their learning motivation and academic
achievement are expected to improve as well.

This research aims to explore the potential for the effective use of mobile applications in
the education system and to improve the methodology of teaching biology. The results of the
study will assist educational institutions in optimizing the integration and use of mobile
technologies. Moreover, the study will offer effective strategies for both teachers and students to
use mobile applications as learning tools.

Research materials and methods. Teaching methods based on mobile applications

1. Gamification: Incorporating game elements into the learning process helps increase
students’ interest and engagement. Through this method, learners feel as though they are playing
a game, which enhances their activity levels and strengthens learning motivation. Examples:
Mobile applications such as «Kahoot!» and «Quizlet» are designed to test, review, and reinforce
students’ knowledge [2]. Teachers can use these tools during lessons to create a more engaging
learning environment.

2. Interactive Simulations: Mobile applications allow students to observe real biological
processes in a virtual environment. This method enables students to experience theoretical
material in a practical, hands-on way. Example: The «PhET» interactive simulations app offers
interactive simulations in subjects like chemistry and biology.

3. Virtual Labs: In biology education, mobile app—based virtual labs are effective tools
for students to conduct experiments independently. These platforms allow learners to explore
biological processes and perform virtual experiments [3]. Example: Through the «Labster» app,
students can carry out a variety of biology experiments in a simulated lab setting.

4. Augmented and Virtual Reality (AR/VR): Specialized mobile applications and tablets
enable students to visualize biological processes and structures in 3D models, thereby improving
learning efficiency. AR/VR technology helps students understand complex biological concepts
through visualization. Examples: applications such as «Google Expeditions» and «Anatomy 4Dy
allow students to explore complex anatomy and other biology content in a virtual format.

5. Mobile learning platforms: This method supports the development of personalized
learning pathways for students. With mobile applications, learners can study independently,
complete quizzes and assignments, and track their progress [4]. Additionally, these platforms
provide opportunities for assessment and feedback. Examples: platforms such as «kEdmodo» and
«Google Classroom» can be used to manage the learning process, assign tasks, and administer
assessments.

The effectiveness of mobile applications in increasing student engagement. Mobile
applications enhance students’ motivation and ensure their active participation in the learning
process. Moreover, they encourage students to study independently, complete tasks, and assess
their own knowledge. All of these contribute to improving the overall quality of education. The
effectiveness of mobile applications in increasing student engagement can be examined through
several aspects based on research and scientific literature:



— Making the learning process interactive. Mobile applications make the learning process
more interactive, which increases students’ interest in the material. Instead of passively listening,
students complete tasks, check their answers, and reinforce their knowledge through various
games and quizzes. Examples: applications like «Quizlet» and «Kahoot!» allow students to test
their knowledge, review material, and participate in group activities [5].

— Enhancing self-directed learning skills. Mobile applications provide students with
opportunities to learn independently. They can complete homework assignments, evaluate their
understanding, identify gaps in knowledge, and work to improve them. This fosters a sense of
responsibility in learners. Examples: language-learning apps like «Duolingo» or educational
biology apps offer students a chance to study at their own pace and on their own initiative.

— Increasing students’ interest and motivation. Mobile applications enhance students’
learning motivation through tasks presented in a game-like format and simplified information.
Learners acquire knowledge with the help of various gamified elements, which increases their
engagement. For example, applications such as «Classcrafty or «Kahoot!» allow students to
learn through play, thereby boosting their activity levels.

— Repetition and deepening of knowledge. Mobile applications provide opportunities for
revisiting learning materials. Students can return to the content at any time to reinforce and
deepen their knowledge. This approach enables learners not only to practice during the learning
phase but also to review their knowledge later. For instance, applications such as «Quizlet» and
«Anki» allow students to practice using flashcards [6].

At present, the widespread use of mobile devices and applications is opening up new
opportunities in education. Facilitating the acquisition of learning materials, increasing students’
interest through interactive tasks, and individualizing the learning process are among the key
advantages of mobile learning. Moreover, mobile technologies contribute to remote access to
educational resources, the development of self-regulation skills, and the cultivation of creative
thinking. Thus, teaching methods based on mobile applications can modernize the educational
process, making it more effective and accessible compared to traditional teaching approaches.

Several significant differences and advantages can be clearly observed when comparing
mobile application—based teaching methods with traditional approaches (Table 1).

Table 1 — Differences and advantages of mobile application—based teaching methods compared to
traditional methods

Indicator Teaching through mobile Teaching through traditional
Ne applications methods
1 2 3 4

1 | Interactivity

Students complete tasks through
mobile applications, immediately
view results, and receive feedback

Teaching is conducted mainly
through teacher explanations
and textbooks, with limited
active student participation.

2 | Personalized
trajectory

learning

Students choose their own learning
pace and level of content mastery.

The teacher conducts lessons at
the same pace for all students.

3 | Time and space

Students can use mobile
applications anytime and anywhere,
revisiting and deepening learning
materials.

Traditional methods depend on
the class schedule and in-class
learning process.

4 | Role of the teacher

The teacher monitors students’
results and progress through the use
of mobile applications.

The teacher mainly acts as a
transmitter of information and
evaluates students only at the
end of the process.




games, quizzes, or exercises in

1 2 3 4

5 | Student motivation Students check their knowledge | MyramiM  TeK  TEOPHSUIBIK
through applications, complete | Gimimai Oepemi, OKyIIBLTAPABIH
engaging tasks, and develop | MoTHBanUsACHI OKBITYIbIH
independently. MOHOTOH/IBIFbIHA OaWJIaHBICTHI.

6 | Feedback Students receive immediate results, | Feedback is provided only
suggestions, and corrections after | after the lesson or during
completing tasks. assessment..

7 | Task completion Students complete tasks through | Tasks are performed

traditionally in written or oral

mobile applications, with | form and depend solely on the
opportunities for repetition. teacher’s evaluation.
8 | Impact on individual | Students  effectively = organize | Opportunities for independent
work independent work and acquire | work are limited and mostly
knowledge on their own. guided by the teacher.
9 | Use of technological | Mobile applications integrate | Technologies are mostly used
tools updated technologies and introduce | only as supporting tools (e.g.,
innovative methods into the | multimedia, electronic boards).
learning process.
10 | Student engagement Increased engagement enhances | Engagement is mostly limited
motivation, enabling students to | to responding to teachers’
explore additional learning | questions.

materials independently.

Discussion of Results. Regarding the challenges of using mobile applications and ways
to address them, it is important to note that identifying these difficulties and finding solutions is
crucial for enhancing the effectiveness of the learning process. In this regard, several key
challenges may arise when integrating mobile applications into the educational process.
However, with appropriate solutions, these challenges can help improve learning outcomes [7].

1. Accessibility of devices and lack of infrastructure. To effectively use mobile
applications, it is essential for schools to have the necessary devices and internet connectivity.
Unfortunately, not all schools provide students with access to mobile devices or the internet.
This situation can hinder students’ full participation in the learning process. To address this
issue, schools should consider distributing mobile devices, improving internet connectivity, or
providing alternative devices for learning [8]. In addition, introducing offline features in mobile
applications can help create favorable conditions for students to continue learning.

2. Low level of technological literacy. Teachers and students may lack the necessary
knowledge to effectively use mobile applications. Inability to apply these tools properly can
negatively affect learning outcomes. To overcome this challenge, it is necessary to organize
specialized training for teachers and students, as well as conduct courses on how to use the
applications. Developing skills in the proper use of technology and explaining how applications
influence the learning process are also important [9].

3. Lack of student meotivation. Some students may consider mobile applications
uninteresting or use them only for gaming and leisure activities. In this case, to increase students’
motivation, it is necessary to integrate engaging and interactive tasks within mobile applications.
Adding diverse content and learning materials, as well as providing game-based assignments,
can foster students’ active participation in the learning process.

4. Poor quality of information. The quality of educational materials within mobile
applications can vary, and in some cases, the content may be incomplete or inaccurate. This may
prevent learners from accessing reliable information. To address this issue, it is necessary to
check the quality of the applications and work with credible sources in the field of education.



Furthermore, ensuring that the applications align with specific educational topics is essential
[10].

5. Lack of systematic monitoring. Monitoring students’ results while using mobile
applications can be challenging. Some applications have limited monitoring capabilities, or they
do not function properly. To solve this problem, it is necessary to introduce specialized
monitoring systems for teachers. This requires the use of additional tools to collect and regularly
check students’ performance.

6. Complexity of technology for teachers. The integration of new technologies can be
difficult for teachers, especially for those with no prior experience using such tools. In this case,
it is essential to organize special training programs and provide methodological support for using
mobile applications. This will enable teachers to use technology effectively and modernize the
learning process.

7. Inconsistency of content. The format and content of educational materials may vary
across different applications. This inconsistency can create difficulties for students and reduce
the clarity of the learning process. To address this, it is necessary to adopt certain standards,
select applications aligned with the curriculum, and structure learning materials in a consistent
way.

8. Students’ dependence on social networks. Mobile applications are used not only for
learning but also for games and social networking. Students may spend excessive time using
mobile devices for entertainment rather than education. To prevent such dependency, it is
important to direct students’ attention toward specific learning goals. Teachers should clearly
define assignments and objectives, and encourage the use of applications intended solely for
educational purposes [11].

9. Technical issues of applications. Mobile applications may experience technical
failures or errors, which can temporarily disrupt the learning process or hinder students’ ability
to complete tasks correctly. To overcome these difficulties, applications should be updated
regularly, and technical support services should be ensured. It is also important to test the proper
functioning of applications and provide users with additional assistance systems.

10. Difficulty of monitoring (Anonymity). The use of mobile applications may raise
issues related to maintaining students’ anonymity, which complicates monitoring their
participation in the learning process. To address this, it is necessary to introduce special systems
and reporting mechanisms for tracking student engagement. Mobile applications should also
include specific tools and functions designed to monitor students’ level of participation.

Recommendations for teachers and students. When integrating mobile applications
into the learning process, teachers must ensure that they are used in alignment with educational
objectives. It is important to demonstrate to students how to properly use applications, select
appropriate supplementary materials, and incorporate them into lessons in order to increase
student engagement. Each application should be designed around clearly defined learning
objectives and relevant tasks.

By using these applications, teachers should help learners develop independent work
skills and organize the learning process effectively. Moreover, teachers should pay particular
attention to selecting mobile applications that correspond to the students’ level of knowledge and
individual needs. Since each student’s academic level differs, applications should be adapted to
their personal abilities. Before choosing an application, teachers should consider the
developmental level of the students and adjust tasks according to their capabilities. This
approach will help to enhance students’ interest and active involvement in the learning process
[12].

Teachers should integrate mobile applications with traditional teaching methods. This
blended approach increases students’ interest and enables the use of diverse teaching strategies.
For example, lectures can be supplemented with mobile applications, while laboratory sessions



can be supported through interactive tasks. By combining technology with traditional methods,
teachers can create favorable conditions for students to effectively master learning materials.
Furthermore, teachers should provide students with systematic feedback when using mobile
applications. This allows for monitoring progress, identifying challenges during the learning
process, and addressing them in a timely manner. Offering individual consultations, additional
tasks, and explanations regarding achievements and errors can further enhance the effectiveness
of the teaching process. Feedback also plays an important role in increasing students’ learning
motivation [13].

Professional development is essential for teachers. Participating in continuous training
programs on the use of mobile applications and improving professional skills is highly
important. Through professional development, teachers can acquire effective technological
skills, refine teaching methodologies, and thereby contribute to improving the quality of
students’ learning outcomes.

Students, in turn, should actively use mobile applications for educational purposes and
complete tasks independently. They are encouraged to explore supplementary materials, engage
in revision, and develop self-directed learning skills. This approach promotes active participation
in the learning process and improves academic performance. Mobile applications also provide
students with the opportunity to set their own learning pace. In addition, students can deepen
their knowledge by engaging with new information through mobile applications in an enjoyable
way. They are encouraged to use interactive and gamified learning methods, as such approaches
help maintain focus and increase interest in studying [14]. By doing so, students can remain
motivated and actively engaged in the learning process.

It is also important for students to establish active communication with teachers while
using mobile applications. By asking questions and seeking additional assistance regarding
classroom tasks and challenges, students can overcome learning difficulties. Interaction with
teachers provides learners with guidance in the educational process and contributes to deeper
knowledge acquisition.

Students should further develop self-directed learning skills by using applications that
allow them to learn at their own pace, explore supplementary resources, and search for relevant
information. This strengthens their ability to study independently, increases responsibility, and
raises interest in the learning process. Students are encouraged to define clear learning objectives
and use mobile applications as tools to achieve them. They should understand the purpose of
each task and choose the appropriate path to reach the desired outcomes [15]. By planning their
learning trajectories and monitoring their own progress, students can organize the learning
process more systematically and achieve better results.

These recommendations will support teachers and students in effectively using mobile
applications, improving the learning process, and enhancing the quality of education.

Conclusion. The use of mobile applications in teaching biology at school is becoming an
essential component of the modern education system. These technologies increase students’
interest and make the learning process more interactive, efficient, and engaging. With the help of
mobile applications, students can independently enhance their knowledge and gain a deeper
understanding of learning materials. In addition, applications enable teachers to plan the teaching
process comprehensively, establish feedback with students, and foster their active participation.

Compared to traditional teaching methods, mobile applications often simplify the
learning process and promote the development of students’ independent learning skills.
Furthermore, such methods contribute to quicker information processing as well as the
development of creative and critical thinking abilities. However, to use mobile applications
effectively, teachers must continuously improve their skills in working with new technologies.
For this purpose, it is important to organize specialized courses and training programs. At the
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same time, the selection and use of applications should be methodologically justified to help
guide students in using them properly.

In conclusion, the effective use of mobile applications in teaching biology can improve
students’ academic performance and elevate the learning process to a new level. These
technologies will remain an integral part of the education system in the future, and their proper
application will further enhance the efficiency of education.
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OKYUWBbUIAPJABIH BEJICEHAUIII'TH APTTBIPY ICIHAETI'T MOBUJIBJII
KOCBIMIIAJIAPFA HEI'I3JAEJITEH OKBITY 9JAICTEPI
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Kopxwim Ama amuvinoazel Keisviiopoa ynusepcumemi, Koizoinopoa K., Kazaxcman
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Anparna. Kazipri 3amanfel OiniM Oepy kyHeciHne UUQPIbIK TEXHOIOTHUIAP KAPKBIHIIBI JaMbIIT
Kelle JKaTKaH OKBITY MPOIIECIHAE XaHa MYMKIHTIKTEp aIlblIyna. Ocipece, MOOWIBAI KOCHIMINAIapIbl
naianany OKYIIbUIApbIH OCICEHIUINH apTTHIPBIN, OKY MAaTepHalblHA JETeH KbI3bIFYIIbLUIBIFBIH
KYIICHTYIe MaHBI3/IbI POJI aTKapaabl. BUOIOrus MoHI BU3yasibl MaTepuaiiapra 0ai OOJFaH/BIKTaH, OHBI
THIMZII OKBITY YIIIH MOOWIIBI TEXHOJOTHSUIApAbI KOJAAaHYy aca ©3eKTi Ooibil OThIp. bynm makamama
OKYIIBIIAPIABIH OCJNCEeHAUITIH apTTHIpyJa MOOWIBII KOCHIMINANApFa HETI3AENTEeH OKBITY SIiCTepiHIH
TUIMALTIN  KapacTelppliagsl. Makanaga OHBIH  apKbUIbl  OKBITY  (gamification), WHTepaKTHUBTI
CUMYJISIUSIIAP, BUPTYaAIIBl 3€pTXaHAap, KOCHIMINA oHE BHUPTyamabl MHIHABIK (AR/VR) cuskTs
WHHOBALIMSIIBIK, OIICTEPHIH OKY MporeciHe acepi Tanmmanaasl. Gamification ofici apKpUTBI OKYIIBLIAP
OimiM amyapl KBI3BIKTHI OMBIH TYPiHIE KaOBUIIANABI, OYI1 OJapAbIH BIHTACHIH apTTHIpaasl. MHTEpaKTHUBTI
CUMYJISIIUSIIAD MEH BUPTYaJJIbl 3epTXaHaiap OWOJIOTHSIIBIK MPOIECTEPMl HAKThI MOJICNBICY apKbLIBI
OKYIIBIIAPIBIH TOKIpHOENiK JarApUIaphlH JaMbITyFa KeMmekTeceni. AR/VR TexHomorusmapsr apKbUIbI
OKYIIBIIAp KYPAET TaKeIPBIITAPIBI TEPEHIPEK MEHTepil, 3epTTey >KYMBICTApbIH JKYPTi3y MYMKIHIITiHE
ue Oonansl. COHBIMEH Karap, Makajaga MOOWIBII KOCHIMIIANApbl KOJNJaHy OapbIChIHIA Ke3eCeTiH
KHUBIHJIBIKTAp MCH OJIapJibl IICIIY JKOJAAphl KapacThIPhLIAAbI. 3epTTCY HOTHKEICpI KOPCETKeHIEH, Oy
smicTep OKyIIbIIApABIH OENCEeHAUTITIH apTTHIPBIN KaHa KOWMai, OJapIblH MOHAIK MaTepHalIbl TepeH
MEHTrepyiHe OH 9CEpiH THTI3eIi.

Tipex ce3mep: OHOJOTHUSHBI OKBITY, MOOWNBAl KochkiMmanap, gamification, AR/VR,
WHTEPAKTUBTI OKBITY, OKYIIBUTIAPABIH OCIICEHIITIT, HHHOBAIMSIIBIK JJIICTED.

METO/bl OBYUYEHUS HA OCHOBE MOBWIbHBIX IPUJIOKEHWUM B JIEJIE
HOBBIIIEHUA AKTUBHOCTH YYAIIUXCSA

Anyap6exoBa I'.A., MmaructpanT 2-ro Kypca 1o odpaszoBarenpHoi mporpamme 7M01517 — «buonorus»
Capro6aii JI.M., MmaructpasT 2-To Kypca 1mo o0pazoBatenbHoi nmporpamme 7M01517 — «bromorus
Kypman6aes P.X., kaunuaatr OMOJIOrHYSCKUX HAYK, aCCOLMMPOBAHHBIN TTpodheccop

Koizviiopounckuil ynusepcumem umenu Kopxoim Ama, e. Kvizvinopoa, Kazaxcman

AnHoTanmus. B coBpeMeHHO# cucTeMe 00pa3oBaHUS IUPPOBBIC TEXHOJOTHH CTPEMHUTEIIBHO
Pa3BUBAIOTCS OBICTPHIMU TEMIIAMH, OTKPBIBAas HOBBIC BO3MOXHOCTH JJIsl yueOHOro mpouecca. OcoOeHHO
B)XHYIO POJIb B MOBBIIICHUH AaKTUBHOCTH YYalllUXCSA M YCHJICHUU MX MHTEpeca K yueOHOMY MaTepualy
UTparoT MOOMIIbHBIE TPUIIOKEHUS. bronorus kak mpeaMeT, HaCHIIICHHbBIN BU3yaJbHBIMU MaTepHallaMHu,
MpenojiaraeT HKCIoJb30BaHUEe A(PPEKTUBHBIX METOJOB OOYUYEHHUS, U HCIOJIb30BAaHHE MOOMIIbHBIX
TEXHOJIOTHI CTAHOBHUTCS aKTyalbHBIM. B ctaThe paccmaTpuBaercst 3 (HekTHBHOCTh METOJI0B 00yUYCHUS,
OCHOBAHHBIX Ha MO6I/IJIBHBIX MIPUITOKCHHUAX, IJId NOBBIIICHUSA aKTUBHOCTH YUallIUXCA.

AHaJ’II/ISI/Ip}/IOTCH TaKM€ HWHHOBAIIMOHHBIC MCTOJIbI, KakK FeﬁMH(bPIKaHHH, WHTCPAKTHUBHBIC
CHUMYJISLIUHM, BHUPTyallbHBIC JIA0OPATOPHH, JOMOTHEHHAss M BHUpTyanbHas peanbHOCcTh (AR/VR), wux
BJIMSIHUE Ha Y4eOHbII mporiecc. MeToa reiMU(UKAINU TO3BOJSET yJYaluMcs BOCIPUHUMATE 00y4YeHUE
KaK YBJICKATCJIbHYIO UT'PY, YTO MOBBINIACT UX MOTHBAILHIO. I/IHTepaKTI/IBHBIe CUMYJISIIMU U BUPTYaJIbHBIC
nabopaTopuu MOMOTAIOT pPa3BUBaTh MNPAKTUYECKUE HABBIKA YYAIMXCS Yepe3 MOJCITUPOBAHHUC
ouosornveckux mporeccoB. TexHnonmorun AR/VR mpenocTaBisioT ydaimuaMmcs BO3MOXKHOCTh TIyOKe
OCBaWBaTh CIIOKHBIE TEMBI M IIPOBOJIUTH UCCIIEIOBATENLCKYIO Pa0OTYy.

B crarbe Taxke paccMaTpUBarOTCA TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTb ITPH UCIIOJIb30BAHUU
MOOHMIIBHBIX MPWIOKEHHH, ¥ MPEJIaraloTcsl CrnocoObl WX pelleHHs. Pe3yibTaThl HCCIEOBAHUS
IMOKAa3bIBAIOT, YTO 3THU METOJbl HE€ TOJIBKO YBCIWYMBAIOT AKTHUBHOCTL Yy4YalllUXCsA, HO U CHOCO6CTBYIOT
OoJiee rIyOOKOMY OCBOEHHUIO Y4eOHOr0 MaTepuala.

KaroueBbie ciaoBa: TmpernogaBaHne OWOJIOTUM, MOOWIBHBIE TIPWIOKEHUs, TeiMHU(pHUKAIU,
AR/VR, uHTEpaKTHBHOE 00YYCHHE, AKTUBHOCTh YYAIIUXCsl, ”THHOBAITUOHHBIE METO/II.
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