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EFFECTIVENESS OF A HYBRID FORMAT OF TEACHING ATHLETIC GYMNASTICS
TO STUDENTS USING MOBILE FITNESS APPLICATIONS AND DIGITAL
TECHNOLOGIES

Abstract

The article presents a comparative analysis of the effectiveness of hybrid learning formats in athletic gymnastics using
mobile fitness applications and digital technologies. The aim of the study was to determine the impact of a combination of
full-time and distance learning on the level of physical fithess, motivation, and engagement of second-year students in the
Physical Education and Sports educational program. The research methods included a pedagogical experiment,
questionnaires, physical fitness testing, and analysis of fitness tracker data. The results indicate that the use of mobile
applications and online platforms increases students’ independent activity, improves monitoring of training loads, and
enhances motivation for physical exercise. The findings demonstrate that hybrid learning is more effective than traditional
teaching methods in the discipline «Theory and Methods of Athletic Gymnastics». The practical significance lies in the
possibility of implementing the developed model in higher education institutions.

Keywords: athletic gymnastics, blended learning, mobile applications, digital technologies, students’ physical fitness,
fitness trackers.
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CTYAEHTTEP/I ATJIETUKAJIBIK THMHACTUKAFA MOBIUJIbII ®UTHEC-
KOCBIMIIAJIAP MEH LHU®PJIBIK TEXHOJIOTUSIIAPIBI KOJIJAHA OKBITY IbIH
TUBPUITI ®OPMATBIHBIH TUIMILTITT

Anoamna
Maxkanaga MOOWIbI (HUTHEC-KOCHIMIIANAP MeH UUQPIBIK TEXHONOTUSIIAP/Bl KOJIAHY apKbUIbl aTJIETHUKAIIBIK
TMMHACTUKAHBI OKBITYIBIH THOPHUATI (hOpMATTAPBIHBIH THIMJILIITI CAJIBICTRIPMAIIBI TaJIIay KacalIpl. 3epTTEYIIH MaKCaThl —
«JleHe HIBIHBIKTBIPY XaHE CriopT» OutiM Oepy OaFrapiIaMachIHbIH €KiHIII Kypc CTYJEHTTEpIHIH JIeHe TalbIH/BIK JICHreHiHe,
MOTHBAIMSICBIHA J)KOHE OKY YPIICIHE KaTbICy OENCEH/IUIIHE ToCTYpJli XKoHE KAIIBIKTHIKTaH OKBITY/IBIH YIJIECTIpe KYpPri3yliH
ocepiH aHbIKTay Oomubl. 3eprrey OapbIChIHIA IEAarorMKaiblK AKCIIEPHMEHT, cayajlHama XXYpridy, JAeHEe NalbIHABIFBIH
TECTIJICY JKoHe (PUTHEC-TpeKep AEPeKTepiH Tajay aaictepi KoiaaaHbupl. HaTkenep MOOMIBIl KOCBIMINIANIAp MEH OHJIAMH-
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miaThopManapapl MakifaiaHy CTYJACHTTEPIIH O31HIIK OCJNCEHIUNriH apTTHIPBII, XKATTBHIFY XYKTEMECIH THIMIl OaKbLIayFa
MYMKiHIIK OepeTiHiH KepcerTi. COHBIMEH Karap, OUTIM aimymsDIapAblH cabakka KeI3BIFYIIBUIBIFBI MEH TYPaKTHI
MOTHBALIISCH APTKAHBI aHBIKTAJIBI. AJIBIHFAaH HOTWIKENEep THOPUITI OKBITY (DOPMATBIHBIH «ATICTUKAIBIK THMHACTUKAHBIH
TEOPHSACHI MEH 9JICTEMECD» IOHIH OKBITYIBIH ASCTYpJi TOCLNAEpiHE KapaFaH/a aHAFypibIM THIMII €KeHIH KepceTei.
JKyMBICTBIH NPaKTHKAJIbIK MaHbI3ABUIBIFEl YCBIHBUIFAH MOJIENB/II )KOFApbl OKY OpBIHIApHIHBIH OUTiM Oepy ypaiciHe eHrisyre
MYMKIH €KEHJIITH KopceTe.

Tyiiin ce3aep: aTieTHKaJbIK TMMHACTHKA, T'MOPUITIK OKBITY, MOOWIIbII KOCBIMIIANap, HU(PIBIK TEeXHOJOrHsUIap,
CTYIEHTTEPAIH JIeHE JAHbIHIBIFBI, (PUTHEC-TPEKEPIIEP.
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IPPEKTUBHOCTb 'NBPUTHOI'O ®OPMATA OBYYEHUSI CTYIEHTOB
ATJIIETHYECKOU I'NMHACTHUKE C IPUMEHEHUEM MOBWJ/IBHBIX ®UTHEC-
MPUIOKEHUI U IU®POBBIX TEXHOJIOT A

Annomayus
B cratbe mperncTaBieH CpaBHHUTENbHBIA aHalM3 3(QEKTHBHOCTH THOPUIHBIX (OpMATOB OOYYEHHUS aTJICTHYECKOU
TUMHACTHKE C HCIOJIb30BaHHEM (HTHEC-TIPUIOKEHHH M LU(POBBIX TexHoNorwil. Llenp ucciaenoBaHWs - ONIpeneNuTh
BIIMSHAE COYCTaHHWS OYHOTO M JUCTAHLMOHHOTO OOYYeHHs Ha YPOBEHb (PU3NYESCKOW MOArOTOBICHHOCTH, MOTHBALMIO H
BOBJICYUCHHOCTh CTY/ICHTOB BTOPOIO Kypca oOpasoBaTelbHOW mporpammbl «®Du3mdeckas KyabTypa M crnopt». B xone
WCCIICIOBAHUS TIPUMEHIUCh METOABI MEJarorHiecKoro SKCIIEPUMEHTa, aHKCTHPOBAHMSA, TECTHPOBAHHS (DH3MUSCKOI
MOJTOTOBJICHHOCTH M aHAJM3a JaHHBIX (PUTHEC-TPEKEPOB. YCTAHOBIICHO, YTO HCIOJIB30BaHUE MOOWIBHBIX HNPHIOKEHHI U
OHJIAMH-IITaTGOPM CIOCOOCTBYET MOBBIICHHIO CAMOCTOSATENBHOW aKTUBHOCTH OOYYAFOIIMXCS, YIYYIICHHIO KOHTPOJIS
TPEHUPOBOYHBIX HArpy30Kk M (OPMHUPOBaHHIO YCTOWYMBOM MOTHBALMM K 3aHATHSAM. [loiydeHHble pe3ysibTaThl CBHIE-
TEJIbCTBYIOT O OoJiee BHICOKOM 3(PEKTUBHOCTH THOPUAHOTO OOYUYEHHMS 110 CPAaBHEHHIO C TPaJUIMOHHBIMH ()OpPMaMH PETio-
JIaBaHUsl AMCUUIUTHHBI « TeopHst 1 METO/IMKa aTJIETHIECKOW THMHACTUKNY. [IpakTideckas 3Ha4MMOCTb PabOThI 3aKIIFOYASTCsI
B BO3MOKHOCTH BHEJIPEHHs pa3pabOTaHHOI MOJIeIn B 00pa30BaTelIbHBII IPOLIECC YUPEKACHHUI BBICILIET0 00pa30BaHMsI.
KnroueBble ciioBa: amieTuyeckas TUMHACTHKA, TIMOpuaHOe oOydeHue, MOOWIbHBIE TMPUIOKEHHUS, IM(POBbIC
TEXHOJIOTMH, (PU3MYECKast IOJJrOTOBKA CTY/IEHTOB, (PUTHEC-TPEKEPHI.

Introduction. In the context of the digital transformation of higher education and the rapid
development of information and communication technologies, attention is increasingly focused on
finding effective pedagogical models for teaching physical education and sports. Contemporary research
documents a shift from traditional forms of organizing the educational process to the integration of
digital platforms, mobile applications, and remote interaction technologies. Thus, Chen et al. (2023)
note that blended learning formats in physical education can increase student engagement and provide
flexibility in the educational environment. According to Lupton (2021), the active use of digital
technologies by young people to monitor their physical activity and health creates the preconditions for
their pedagogical use in the educational process.

Research by Souza et al. (2023) shows that wearable devices and mobile fitness applications expand
the possibilities for monitoring motor activity and individualizing training loads. The works of
Tagimaucia et al. (2024) emphasize that the transition to online and hybrid teaching of physical
education requires a revision of methodological approaches and the development of new models of
interaction between teachers and students. At the same time, Peters (2025) points out the need to update
the content of physical education taking into account modern social and technological challenges, which
presupposes a transition from traditional sports-oriented practices to more flexible educational formats.

299


https://orcid.org/0000-0001-7552-5088
https://orcid.org/0000-0003-1304-1824
https://orcid.org/0009-0004-1950-1072
https://orcid.org/0000-0003-2883-7331
https://orcid.org/0009-0005-1376-5744
https://orcid.org/0000-0001-7552-5088
https://orcid.org/0000-0003-1304-1824
https://orcid.org/0009-0004-1950-1072
https://orcid.org/0000-0003-2883-7331
https://orcid.org/0009-0005-1376-5744
https://orcid.org/0000-0001-7552-5088
https://orcid.org/0000-0003-1304-1824
https://orcid.org/0009-0004-1950-1072
https://orcid.org/0000-0003-2883-7331
https://orcid.org/0009-0005-1376-5744
https://orcid.org/0000-0001-7552-5088
https://orcid.org/0000-0003-1304-1824
https://orcid.org/0009-0004-1950-1072
https://orcid.org/0000-0003-2883-7331
https://orcid.org/0009-0005-1376-5744
https://orcid.org/0000-0001-7552-5088
https://orcid.org/0000-0003-1304-1824
https://orcid.org/0009-0004-1950-1072
https://orcid.org/0000-0003-2883-7331
https://orcid.org/0009-0005-1376-5744

Abaii amvinoasvr Kas¥ITV-y XABAPIIIBICHI «Iledazozuka zvinbimoapuiy cepusicol, Ne3(91), 2026 .

Accumulated scientific data indicate the emergence of a new paradigm in physical education, in
which digital technologies are viewed as a tool for increasing the effectiveness of the educational
process and the independent activity of students.

In recent years, the scientific literature has increasingly focused on the role of digital technologies,
artificial intelligence, and data analysis in the training of athletes and students in physical education and
sports. Modern research shows that the use of artificial intelligence and machine learning technologies
can optimize the training process, increase the effectiveness of physical training and reduce the risk of
injury, as reflected in the works of Baladaniya and Choudhary (2025), Nashwan et al. (2026), and Van
Eetvelde et al. (2021).

Machine learning methods are used to predict sports injuries, assess the functional state and monitor
the load of athletes, which opens up new possibilities for individualization of training programs, as
noted by Ren et al. (2024). The development of real-time physical activity monitoring systems based on
deep learning technologies, as noted by Reis et al. (2024), helps to increase the accuracy of monitoring
the training process and allows for prompt adjustment of loads. The use of external load analysis and
digital sensory data, according to Musat et al. (2024) and Meng and Qiao (2023), is also considered as
an important tool for improving the effectiveness of training and preventing overfatigue. Researchers
Ibafiez et al. (2022), as well as Frevel et al. (2022), note that the digitalization of sports and physical
education is transforming traditional approaches to education, creating the preconditions for the
introduction of personalized educational models and hybrid forms of training. In addition, according to
Rommers et al. (2020) and Glebova et al. (2024), the influence of artificial intelligence and digital
technologies on the development of the sports industry and the labor market requires the formation of
new competencies in future specialists related to the use of digital tools in the training process. Thus, the
integration of mobile fitness apps, digital platforms, and artificial intelligence elements into the
educational process is seen as a key area for modernizing physical education and training specialists in
the field of sports.

Despite a significant amount of research devoted to the digitalization of physical education and the
use of artificial intelligence technologies in sports training, a number of aspects of the application of
hybrid learning formats in the training of physical education specialists remain insufficiently studied. In
particular, the scientific literature is underrepresented in studies analyzing the effectiveness of
integrating mobile fitness applications and digital platforms into the teaching of athletic gymnastics in
higher education settings. Limited attention has also been paid to a comparative analysis of traditional
and hybrid learning models in terms of their impact on students' physical activity levels, learning
motivation, and independent training activities. These circumstances determine the need for further
study of the pedagogical potential of hybrid educational models in the system of training future
specialists in the field of physical education and sports.

The relevance of the article is determined by the need to analyze the effectiveness of hybrid formats
for teaching athletic gymnastics in the context of the digitalization of higher education and the
expanding use of mobile fitness applications and online platforms in the educational process. The
introduction of digital technologies into the training of physical education and sports specialists opens
up new opportunities for individualizing the training process, monitoring physical activity, and
increasing student motivation for independent study. Comparison of traditional and hybrid learning
models allows us to identify optimal pedagogical approaches that improve the quality of professional
training and foster a sustainable need for physical improvement. Assessing the potential of maobile
applications and wearable devices from the perspective of modern pedagogy helps determine the
prospects for their integration into the educational programs of higher education institutions.

The aim of the study is to experimentally substantiate the effectiveness of a hybrid format for
teaching athletic gymnastics using mobile fitness applications in improving the level of physical fitness,
motivation, and academic activity of students.

Research objectives:

1. To analyze modern scientific research on the problem of digitalization of physical education and
the use of hybrid forms of teaching athletic gymnastics.
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2. To develop and implement a hybrid training model for athletic gymnastics using mobile fitness
applications.

3. To experimentally evaluate the effectiveness of the proposed model in the process of training
students of the educational program «Physical Education and Sports».

Materials and Methods. The study was conducted at the Kazakh National University of Sports
among second-year students of the educational program «Physical Education and Sports». The
experiment involved 48 students who were divided into control and experimental groups.

The methodological basis of the study was formed by the principles of physical education theory,
digitalization of education, and the concept of hybrid learning, which involves combining traditional in-
person classes with the use of digital technologies and mobile applications.

Research methods. The study utilized a combination of complementary methods:

1. Theoretical methods: analysis and generalization of scientific and methodological literature on the
problem of digitalization of physical education, the use of mobile fitness applications and hybrid forms
of education.

2. Pedagogical experiment: In the experimental group, athletic gymnastics classes were conducted in
a hybrid format, including: in-person training under the guidance of a teacher; independent student work
using mobile fitness apps; physical activity monitoring using digital trackers; online consultations and
monitoring of assignment completion. The control group studied using the traditional method.

3. Methods for assessing physical fitness: testing strength, speed-strength indicators and general
endurance.

4. Survey: to determine the level of academic motivation, interest in classes and students’ attitudes
towards the use of mobile technologies in education.

5. Fitness tracker data analysis: assessment of physical activity volume, training frequency, and load
dynamics.

6. Methods of mathematical statistics were used to process the obtained results and determine the
reliability of differences between groups. The mean values of the indicators, standard deviations and the
increase in results were calculated. To assess the reliability of differences between groups, Student's t-
test was used at a significance level of p < 0,05. Statistical processing was performed using Microsoft
Excel and SPSS software.

Organization and procedure of the study. The experiment was conducted over the course of one
academic semester at the Kazakh National University of Sports. The study involved 48 second-year
students of the educational program «Physical Education and Sports» aged 18-20 years. Participants
were divided into control (n = 24) and experimental (n = 24) groups. In the control group, classes were
conducted according to the traditional program, while in the experimental group, classes were
conducted according to a developed hybrid learning model, which included the use of mobile fitness
applications, online platforms, and fitness trackers for independent work.

As part of the hybrid format for athletic gymnastics training, the experimental group utilized mobile
fitness apps to provide digital support for the training process and students' independent work. Since the
study participants did not have wearable fitness devices (bracelets or smartwatches), only smartphone-
based applications were used.

To track strength training loads and monitor the completion of training tasks, mobile training diary
applications (JEFIT, FitNotes, and similar ones) were used, allowing one to record the number of
training sessions, the list of exercises, the number of sets and repetitions. This provided the opportunity
to analyze the dynamics of training volume and the regularity of classes in the distance learning portion.

To monitor overall physical activity, we used built-in smartphone physical activity tracking systems
(Google Fit for Android devices and Apple Health for iOS devices), which allow us to record the
number of steps, duration of physical activity, and the number of training sessions. These indicators
were used as additional objective criteria for students’ involvement in independent physical exercise
outside of class.

Control of exercise technique in a remote format was carried out through video recording of students'
training sessions, which were then transferred to the teacher for analysis and correction. This approach
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provided feedback and made it possible to maintain methodological support for the training process in a
hybrid learning environment.

The use of mobile fitness apps in combination with in-person classes has enabled the implementation
of a hybrid learning model aimed at increasing student independence, training regularity, and the
effectiveness of physical training.

It should be noted that the introduction of mobile fitness applications into the educational process not
only ensures the organization of independent training activities, but also the development of digital self-
regulation skills in students. The use of digital training diaries, automatic activity recording, and
progress visualization allows students to more consciously plan their physical activity and analyze the
results of their own physical activity. Such tools increase the level of responsibility for completing
training tasks and promote the development of self-organization skills, which is an important
component of the professional training of future specialists in the field of physical education and sports.

Results. The results of the experiment demonstrated the positive impact of a hybrid format for
teaching athletic gymnastics using mobile fitness applications on students' physical fitness, academic
motivation, and activity levels. Analysis of the results of testing strength, speed-strength qualities and
endurance revealed positive dynamics in both groups, however, the increase in indicators in the
experimental group was statistically significantly higher.

To objectively evaluate the effectiveness of the proposed model, comparative testing of physical
fitness indicators was conducted in the control and experimental groups before and after the experiment.
The results obtained are presented in Table 1.

Table 1 — Dynamics of physical fitness indicators of students in the control and experimental groups

Test exercises Group Before the experiment | After the experiment (M | Growth, %
(M=m) =m)

Pull-ups on the bar | Control T804 8905 +14.1

(number of times)

Pull-ups on the bar | Experimental T6+£05 98+04 +289

(number of times)

Push-ups (number of | Control 284212 32114 +13.0

reps)

Push-ups (nurmber of | Experimental 279=13 365+1.2 +30.8

reps)

Plarik (sec) Control 785+£31 806+34 +141

Plank (sec) Experimental T79£28 1014£30 +30.2

As can be seen from the data in Table 1, in both groups there is a positive trend in physical fitness
indicators, which indicates the effectiveness of systematic athletic gymnastics training. However, the
increase in results in the experimental group was significantly higher for all test exercises.

In the pull-up test, the control group’s performance increased from 7,8 + 0,4 to 8,9 = 0,5 times (an
increase of 14,1 %), while in the experimental group it increased from 7,6 + 0,5 to 9,8 & 0,4 times (an
increase of 28,9 %). A similar trend was revealed in the «push-ups» exercise: in the control group, the
results increased from 28,4 + 1,2 to 32,1 &+ 1,4 times (13,0 %), in the experimental group - from 27,9 +
1,310 36,5 £ 1,2 times (30,8 %).

The most pronounced differences were observed in the static strength endurance test («planky). In
the control group, the retention time increased from 78,5 + 3,1 to 89,6 + 3,4 seconds (14,1 %), while in
the experimental group it increased from 77,9 + 2,8 to 101,4 + 3,0 seconds (30,2 %).

To assess the statistical significance of differences between the indicators of the control and
experimental groups, a comparative analysis of the results was carried out using Student's t-test.
Calculations made it possible to determine the reliability of the impact of the hybrid learning format on
the level of physical fitness of students. The results of the statistical analysis are presented in Table 2.
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Table 2 — Statistical significance of differences in physical fitness indicators of students
in the control and experimental groups after the experiment

Test exercise Student’s t-test | Significance level | Reliability  of | Interpretation
p) differences

Pull-ups on the bar | 231 <0,05 Reliable The experimental group
outperforms the confrol
group

Push-ups 2,87 <0,05 Reliable A significant advantage
of hybrid leaming

Plank 2,65 <0,05 Reliable Significant improvement
in strength endurance

The obtained results confirm that the use of a hybrid training format using mobile fitness applications
contributes to a more significant development of students' strength and endurance qualities compared to
the traditional method.

Statistical processing showed the reliability of differences between groups (p < 0,05), which indicates
the effectiveness of the developed model.

The results indicate that the use of mobile fitness apps and digital training support contributes to
increased student self-activity, consistent assignment completion, and more effective monitoring of
training loads. Statistical processing of the data showed the reliability of differences between the groups
(p < 0,05), which confirms the effectiveness of the developed model of hybrid training in athletic
gymnastics.

Dynamics of academic motivation and engagement. Survey results showed a significant increase in
motivation for athletic gymnastics among students in the experimental group. Following the experiment,
the proportion of students demonstrating a sustained interest in physical exercise increased, their
willingness to complete independent training assignments increased, and their appreciation of the
importance of digital technologies in education increased.

To assess changes in students’ learning motivation and engagement, a survey was conducted before
and after the pedagogical experiment. Analysis of the obtained data allowed us to identify the dynamics
of students' attitudes towards athletic gymnastics classes and the use of digital technologies in the
educational process, which is reflected in Fig. 1.

The survey was conducted among students of the experimental group before and after the completion
of the pedagogical experiment. The questionnaire used closed-ended questions reflecting the level of
interest in athletic gymnastics, readiness for independent training, regularity of completing assignments,
attitudes toward the use of mobile fitness applications, and an assessment of the role of digital
technologies in learning. The figures shown in the figure reflect the percentage of students who selected
positive answers to the corresponding questions in the questionnaire.

Q)
40
30
20
10
0

Interest in  Readiness Regularity of Attitude Importance Satisfaction
training for home toward of digital  with hybrid
independent training mobile technologies learning
training tasks applications

M Before the experiment, %

Figure 1 — Dynamics of indicators of academic motivation and involvement of students in the experimental
group before and after the introduction of the hybrid format of teaching athletic gymnastics
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As Figure 1 clearly demonstrates, after the introduction of the hybrid learning format, a significant
increase in all indicators of student learning motivation and engagement was observed in the
experimental group. Thus, the level of interest in athletic gymnastics increased from 46 % to 78 % (an
increase of 32 %), readiness for independent training sessions - from 40 and % to 80 % (an increase of
40 %), and the regularity of completing homework - from 38 % to 72 % (an increase of 34 %). The
most significant increase was noted in the parameters of attitude towards mobile fitness applications
(from 52 % to 85 %, an increase of 33 %) and assessment of the role of digital technologies in education
(from 49 % to 88 %, an increase of 39 %), which indicates the formation of a stable attitude towards
independent physical education and sports activities and the transition from external motivation to
internal motivation.

The indicators of regularity in completing independent assignments have increased significantly,
indicating an increase in discipline, responsibility, and self-control skills in educational and training
activities. This may be due to the ability of mobile apps to record training results, provide reminders,
and visualize progress, which enhances the feedback effect and helps form a habit of systematic exercise
. At the same time, the level of satisfaction with the hybrid learning format increased from 44 % to 82 %
(an increase of 38 %), indicating a positive student perception of the combination of in-person classes
with digital support and remote teacher support

The growing proportion of students demonstrating a sustained interest in athletic gymnastics
confirms that the use of mobile fitness apps and online platforms is an effective means of pedagogical
motivation. Digital tools provide a variety of training tasks, individualized workload, and the ability to
track personal achievements, which increases students' emotional engagement in the learning process.
Taken together, the data obtained indicate that the hybrid learning format not only improves physical
fitness, but also develops a sustainable motivational and value-based approach to regular physical
education, which is an important condition for the professional training of future specialists in the field
of physical education and sports.

Most participants in the experimental group noted that the use of mobile fitness applications had a
significant positive impact on the organization of their training activities and attitude towards athletic
gymnastics. Students say digital tools have made the training process more structured, visual, and
manageable, something that was previously difficult with traditional learning methods. The apps acted
as a kind of personal assistant, providing load planning, recording completed exercises, and tracking the
dynamics of results.

Students emphasized that mobile apps help them monitor their training process by allowing them to
record the number of workouts, duration of sessions, volume of exercises performed, and rest intervals.
Having visual statistics and training history contributed to a more conscious approach to training and an
understanding of one's own physical capabilities. Furthermore, regular reminders and notifications
encouraged regular exercise, creating a sustainable habit of systematic exercise even outside of class.

Students placed particular emphasis on the fact that using applications increases personal
responsibility for results. The ability to independently track progress, compare current results with
previous ones, and see real changes in physical fitness increased internal motivation and the desire for
self-improvement. Thus, digital technologies have become a factor in the development of self-
regulation and independence of students in educational and training activities.

In the control group, where classes were conducted using traditional methods without the active use
of mobile applications, changes in motivation were less pronounced. Students in this group were less
likely to report an increased interest in independent training and the need to systematically monitor their
own results. The lack of digital support tools limited self-monitoring and reduced the level of
engagement in the training process outside of teacher-led classes. This confirms that the introduction of
mobile fitness applications into the hybrid learning structure contributes to the development of more
sustainable learning motivation and responsibility for one's own physical fitness.

To assess changes in the level of independent physical activity of students, an analysis of data
from mobile fitness applications and built-in smartphone activity monitoring systems was
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conducted. A comparative analysis of the indicators of the control and experimental groups made it
possible to determine the impact of the hybrid training format on the regularity of training, the total
volume of physical activity, and the development of self-control skills. The results obtained are
presented in Table 3.

Table 3 — Indicators of students' independent activity

Indicator Group Before the | After the | Growth, %
experiment (M = | experiment (M =
m) m)
Frequency of independent | Control 1.8£0.2 2.1+03 +16.7
training (times/week)
Frequency of independent | Experimental 1,702 3.0£0,.2 +76.5
training (times/week)
Total volume of physical | Control 145+8 162£9 +11,7
activity (min/week)
Total volume of physical | Experimental 1487 2058 +38.5
activity (min‘week)
Regularity of task completion | Control 624£3.1 692+34 +10.9
(%)
Regularity of task completion | Experimental 63.1£30 85628 +35.7
(%)
Self-control level (points) Control 32+0.2 3.6+0,2 +12.5
Self-control level (points) Experimental 3,1+0.2 43+0,2 +38.7

As can be seen from the data in Table 3, in the experimental group, during the period of the
pedagogical experiment, a significantly more pronounced increase in the indicators of independent
activity of students was recorded compared to the control group. The most significant changes were
noted in the frequency of independent training outside of classes: in the experimental group, this
indicator increased from 1,7 + 0,2 to 3,0 = 0,2 times per week (an increase of 76,5 %), while in the
control group it increased only from 1,8 + 0,2 to 2,1 + 0,3 times per week (an increase of 16,7 %). This
indicates the development of a sustainable need for regular physical activity among students who
studied using the hybrid model.

Similar dynamics are observed in the indicator of the total volume of physical activity, reflecting the
total time of physical activity during the week. In the experimental group, the volume of activity
increased from 148 + 7 to 205 + 8 min/week (an increase of 38,5 %), while in the control group it
increased from 145 + 8 to 162 + 9 min/week (an increase of 11,7 %). The use of mobile fitness apps and
digital training diaries contributed to more conscious planning of activities and an even distribution of
the load, while in the control group, activity remained predominantly episodic

The increase in the indicators of regularity of completing training tasks and the level of self-control
in the experimental group also turned out to be significantly higher. The regularity of completing tasks
increased from 63,1 + 3,0 to 85,6 +£ 2,8 % (an increase of 35,7 %), while in the control group it
increased from 62,4 + 3,1 t0 69,2 + 3,4 % (an increase of 10,9 %). The level of self-control increased
from 3,1 £ 0,2 to 4,3 + 0,2 points (an increase of 38,7 %) compared to an increase from 3,2 + 0,2 to 3,6
+ 0,2 points (an increase of 12,5 %) in the control group. The ability to record results, track progress,
and receive feedback from the teacher increased students' responsibility for their own results and
contributed to the development of self-regulation.

The data obtained confirm that the inclusion of mobile fitness applications in the hybrid learning
structure not only increases the volume of independent physical activity, but also forms stable
behavioral attitudes towards regular physical exercise. The obtained results also allow us to consider
mobile fitness applications as a means of developing a culture of independent physical activity among
students. The ability to track individual workload indicators, training duration, and physical fitness
dynamics helps students develop a more responsible attitude toward their own physical condition.
Furthermore, digital tools allow teachers to obtain additional information about the nature and scope of
students' independent activities, which expands the possibilities for pedagogical supervision and
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individualization of the educational process. This allows us to consider digital technologies as an
effective tool for pedagogical support of students’ independent work in physical education and sports
disciplines.

Effectiveness of remote training support. The use of video recordings of exercises and online
consultations ensured continuous pedagogical supervision and methodological support of the training
process during distance learning. Students in the experimental group regularly recorded their
performance of training exercises on video and sent the materials to the instructor, which created
conditions for individual analysis of technique, identification of errors, and subsequent adjustment of
exercises. This format of interaction ensured the maintenance of feedback and made it possible to
compensate for the lack of direct, in-person observation of the execution of movements.

It should be noted that the use of digital feedback tools in the educational process helps develop
students' skills of reflection and analysis of their own motor activity. Watching videos of their own
workouts and then discussing them with the instructor allows students to more consciously approach
exercises, identify technical errors, and adjust their training actions. This contributes to increasing the
effectiveness of mastering motor skills and the formation of professionally significant competencies of
future specialists in the field of physical education and sports.

Analysis of video materials showed positive dynamics in the acquisition of basic athletic gymnastics
techniques by students in the experimental group. The most significant improvements were recorded in
the indicators of correct starting position, range of motion, breathing control and coordination of efforts
during strength exercises. Systematic receipt of recommendations from the teacher contributed to
students' conscious attitude towards the quality of assignment completion and the development of self-
control skills for exercise technique.

Online consultations, conducted via video and text comments, allowed us to quickly answer
students' questions, clarify exercise techniques, and adjust individual training programs. As a result,
remote support has become not only a means of control but also a tool for pedagogical support aimed at
increasing the effectiveness of independent study.

The data obtained indicate that the use of video recordings of training sessions in combination with
remote consultations provides the opportunity for high-quality methodological guidance of the
educational and training process even in the absence of face-to-face interaction. This confirms the
potential of digital technologies as an effective tool for organizing hybrid learning in physical education
and sports disciplines and allows us to consider distance learning as a full-fledged component of the
educational model.

Overall assessment of the effectiveness of the hybrid model. A comparative analysis of the results of
the control and experimental groups showed that the introduction of a hybrid format for teaching athletic
gymnastics using mobile fitness applications has a comprehensive positive impact on the key indicators
of the educational and training process. In the experimental group, a more pronounced improvement in
the physical fitness of students was noted, which was manifested in a significant increase in strength,
speed-strength and endurance indicators compared to the traditional education system.  This
demonstrates the high effectiveness of combining in-person classes with independent training activities
supported by digital monitoring and load planning tools.

Along with the physical indicators, the hybrid model contributed to a significant increase in students'
academic motivation. The use of mobile apps, online platforms, and remote training support increased
students' interest in classes, fostered a positive attitude toward the learning process, and strengthened
their sense of personal responsibility for their physical fitness results. Students in the experimental group
demonstrated higher levels of engagement, willingness to complete independent assignments, and a
desire to exercise regularly.

An important result was the strengthening of students’ independent activity. The ability to record
training metrics, track progress, and receive feedback from the instructor encouraged systematic study
outside of class hours and contributed to the development of self-regulation skills. Furthermore, the
hybrid format has expanded the possibilities for individualizing the training process, allowing us to take
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into account students' level of physical fitness, their pace of mastering exercises, and personal training
goals.

It is important to note that the use of hybrid educational models in physical education and sports
training allows for the integration of the advantages of traditional and digital forms of education. In-
person classes provide direct pedagogical interaction, exercise technique monitoring, and motor skill
development, while digital technologies expand opportunities for individualized training, activity
monitoring, and independent student work. As a result, a more flexible educational environment is
created, promoting the development of sustainable self-regulation skills and responsibility for the results
of one's own physical training.

The obtained results confirm the proposed research hypothesis regarding the higher effectiveness of
the hybrid format of athletic gymnastics training using mobile fitness applications compared to
traditional forms of organizing classes. The comprehensive impact of digital technologies on students'
physical fitness, motivation, and independent activity allows us to consider the hybrid model as a
promising direction for modernizing the educational process in the system of training specialists in
physical education and sports.

Discussion. The obtained results of the study with quantitative indicators confirm the effectiveness
of the implementation of a hybrid format for teaching athletic gymnastics using mobile fitness
applications, which is consistent with modern research in the field of digitalization of physical education
and the use of mobile technologies in sports training. The most convincing differences between groups
were found in terms of physical fitness. Thus, the increase in results in the experimental group was
28.9% in pull-ups (from 7.6 = 0.5 to 9.8 £ 0.4 times), 30.8% in push-ups (from 27.9 + 1.3 to 36.5+ 1.2
times) and 30.2% in the plank exercise (from 77.9 + 2.8 to 101.4 & 3.0 s), while in the control group the
increase did not exceed 13.0-14.1%. Statistical analysis confirmed the reliability of differences between
groups (t = 2.31-2.87; p < 0.05), which indicates a significant impact of the hybrid model on the
development of strength and endurance of students.

The obtained results are consistent with the findings of a number of modern studies devoted to the use
of hybrid and digital technologies in the physical education system. Thus, in a systematic review by
Chen et al. (2023, p. 7), it is noted that the introduction of blended forms of learning in physical
education contributes to an increase in student engagement and the effectiveness of the educational
process. Similar conclusions are presented in the works of Souza et al. (2023, p. 17), where it is
emphasized that the use of wearable devices and mobile applications allows for improved monitoring of
physical activity and individualization of training loads. The studies of Tagimaucia et al. (2024, p. 134)
also indicate that the integration of digital technologies into the educational process contributes to the
formation of new pedagogical models of interaction between teachers and students. The results obtained
in this study extend these findings by demonstrating that the use of mobile fitness applications in a
hybrid learning structure has a positive impact not only on students' physical fitness but also on their
level of academic motivation and independent activity.

Another important aspect is that the use of digital technologies in physical education helps students
develop skills for independent management of training activities. In the current context of training spe-
cialists in physical education and sports, the development of such competencies is considered a neces-
sary condition for professional mobility and readiness to use digital tools in future teaching practice.

Significant changes have also been recorded in the indicators of academic motivation, which also
confirms the results of studies indicating the positive impact of digital technologies and mobile
applications on the involvement of students in physical education and sports activities (Lupton, 2021, p.
4). According to the survey data, interest in athletic gymnastics classes in the experimental group
increased from 46% to 78%, readiness for independent training - from 40% to 80%, regularity of
completing tasks - from 38% to 72%. Particularly significant growth was noted in the indicators of
attitudes towards mobile fitness applications (from 52% to 85%) and assessment of the role of digital
technologies in education (from 49% to 88%), which indicates the formation of a stable internal
motivation for physical education.
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Analysis of students’ independent activity also confirmed the benefits of hybrid learning, which is
consistent with the results of studies on the use of digital physical activity monitoring systems and data
analysis technologies in sports training (Reis et al., 2024; Ren et al., 2024; Van Eetvelde et al., 2021).
The frequency of independent training in the experimental group increased from 1.7 = 0.2 to 3.0 = 0.2
times per week (an increase of 76.5%), the total volume of physical activity — from 148 + 7 to 205 £ 8
min/week (38.5%), the regularity of completing tasks — from 63.1 £ 3.0 to 85.6 = 2.8% (35.7%), the
level of self-control — from 3.1 + 0.2 to 4.3 £ 0.2 points (38.7%). In the control group, similar indicators
increased by only 10.9-16.7%, which indicates the limited effectiveness of the traditional training
format in developing independent training skills.

The obtained data allow us to conclude that digital support of the training process contributes not
only to the improvement of physical performance, but also to the development of self-regulation,
responsibility and a sustainable need for regular physical activity, which is confirmed by modern studies
of the influence of digital technologies and artificial intelligence on the development of sports and
physical education (Glebova et al., 2024, p. 5). Remote support via video recording of exercises and
online consultations ensured the maintenance of methodological control and contributed to the
improvement of exercise technique, confirming the possibility of effective pedagogical support even
outside the classroom.

Empirical evidence demonstrates that the integration of mobile applications into physical education
classes serves as an effective tool for enhancing students' physical and motivational activity. The results
of the pedagogical experiment revealed a positive dynamic in the physical fitness levels of the
experimental group, while students' engagement in classes nearly doubled according to a 10-point
motivational scale (Batyashova et al., 2025).

Overall, the results of the study are consistent with modern ideas about the need to move towards
personalized and technologically supported models of physical education. A hybrid learning format that
combines in-person classes with mobile apps and remote feedback demonstrates significant potential for
improving the quality of training for future physical education and sports professionals. The limitations
of the study include a relatively small sample (n = 48) and the experiment being conducted over one
semester, which suggests the need for further research with an expanded participant pool and longer
observation period.

Conclusion. The results of the study confirmed the achievement of the stated goal - to
experimentally validate the effectiveness of a hybrid athletic training format using mobile fitness apps in
improving students' physical fitness, motivation, and academic performance. The findings indicate that
combining in-person training with digital support for the training process results in higher results than
the traditional training model.

The implementation of the first task, aimed at analyzing scientific research on the digitalization of
physical education, made it possible to substantiate the need to introduce hybrid forms of education as a
promising direction for modernizing the training of specialists in the field of physical education and
sports. The second objective - developing and implementing a hybrid learning model - resulted in the
creation of a pedagogical system that included the use of mobile training diary applications, remote
consultations, and video monitoring of exercise technique. The third task - the experimental evaluation
of the effectiveness of the proposed model - was solved through a comparative analysis of the indicators
of the control and experimental groups.

Experimental data showed that in the experimental group the increase in strength and endurance
indicators was about 29-31%, while in the control group it was about 13-14%. The level of educational
motivation increased by an average of 32-40%, and the indicators of independent activity increased by
up to 35-76% depending on the criterion (frequency of training, volume of physical activity, regularity
of completing tasks). Statistical processing confirmed the reliability of differences between groups (p <
0.05), which indicates a significant impact of the hybrid learning model on student learning outcomes.

Thus, the use of mobile fitness apps, digital platforms, and remote training support not only improves
physical fitness but also develops sustainable motivation, independence, and self-control skills in
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students. The obtained results confirm that the hybrid format of sports training using mobile fitness
applications is effective for students majoring in physical culture and sports, as it contributes to
improving their physical fitness, learning motivation, and independent activity. The obtained results
allow us to consider the hybrid learning format as an effective means of improving the quality of the
educational process in physical education and sports disciplines and as a promising direction for the
further development of the higher physical education system.

Prospects for further research include expanding the participant sample, increasing the duration of
the pedagogical experiment, and exploring the possibilities of integrating a wider range of digital
technologies, including intelligent training data analysis systems and automated physical activity moni-
toring platforms. This will allow for a more complete assessment of the pedagogical potential of digita-
lization of the educational process in the system of training specialists in physical education and sports.

Asmopbt evipascarom oaacooaprocmv TOO «Kazaxckull HAyUOHAnbHBII YHUBEPCUMEN CHOPMA» 3d NOO-
0€poICKY, OKA3AHHYIO NpU OP2aHU3AYUU U NPOBEOCHUU HACMOSAWE20 UCCIe008aHUs, a MaKice 3d co30anue
HeoOX00UMBIX YCA08ULL OTISL €20 Peanu3ayull.

Ocobasi npu3HaAmMenbHOCMb GbIPANCACMCSL CIYOEHMAM, YYACMBOBABUUM 8 IKCHEPUMEHMAIbHOU pabome, 3a
AKMUBHOe yuacmue, 3aUHmMepecoBanHOCHb 8 00PA308aMETbHOM NPoYecce U 20MOBHOCHb K COMPYOHUYECEY 8
X00e anpobayuu UHHOBAYUOHHBIX YUPDPOBLIX MEXHONIO2ULL 0OYUeHUs.
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OUBNYECKAA U TEXHUYECKASA INTOAIOTOBJIEHHOCTDB CTYJEHTOK
BOJIEMBOJIMCTOK B KAYUECTBE ®AKTOPOB COBEPIIEHCTBOBAHMUSI
CTYJAEHYECKOI'O CITIOPTA

AHnnomayus

B craThe oxapakTepH30BaHbl PE3yJIbTATHI 110 UCCIIEJOBAHUIO TOTOBHOCTH (PU3MUIECKOH W TEXHUYECKON HAIpPaBICHHOCTH
CTYIICHTOK-BoJIeliOommcTOK. B mpoekre ydactBoBanmo 20 crymeHTok 18-20 neTHero Bo3pacra, SBIBTIOMINXCS WICHAMH
cOopHOi KoMaHIbI YHUBepcuTeTa. OHH 00s1aiaii CTakeM TPEHUPOBKU OT TPEX 0 IIATH JIeT, IMEITH CIIOPTUBHBIHN pa3psy OT
MEpPBOTro Ja KaHAuJaTa B MacTepa cropra. [1oAroTOBIEHHOCTh CIENMAlIbHOIO XapaKTepa OLEHHBAIACh IO CIEHYOIIUIM
TectaM. [IpbDKOK BEpTHKAIBHOTO THIIA BBEPX C MECTa C OTTAIKHMBAHHEM JBYMS HOTaMH;, JMHAMOMETPHS CTaHOBOTO
xapakTepa; Oer 92 M ¢ m3MeHeHneM HarnpasiieHus (Ejouka); HAKIIOH BIepesl; BBIIPHITMBaHKUE BJIAJb C MECTa, BRIOPACHIBAHUE
Msya HaOWBHOrO Tuma. J[nd ompemesneHHs TEXHUKO-TAKTUYECKOW MOATOTOBJICHHOCTH BOJICHOOJIMCTOK —BBISBIISUINCH
HoKa3aTeny o0beMa nojay; oobeMa npreMa Iojad; IpueMa fnepejay; HalaJalolyx yaapoB; o0beMa OIOKUPOBaHMUSL.

BersiBniena criennika KOppemsIOHHON B3aMMOCBSI3M MEXIy MapaMeTpamMy TOTOBHOCTH CIIEIMAIIBHOTO U TEXHIYECKOTO
XapakTepa CIIOPTCMEHOK. B3anMopneicTBHe ¢ OTpUIIATENIbHOM HANpaBJIEHHOCTBIO OIPEJEICHO Cpeau AWHAMOMETPHH
CTQHOBOTO XapakTepa, HAKIOHEHWEM BIEpell M ONTHAIBHOCTHIO I0aYM KOJMYECTBEHHOTro xapakrepa. Ilo apyrum
KOMIIOHEHTaM TOTOBHOCTH CIIEIMAIBHOTO XapakTepa BBIIBICHO B3aMMOJICHCTBHE MOJIOKUTENBHOTO Tuma. Paspaborana
METO/IOJIOTHST Pa3BUTHSI TOTOBHOCTH CIIEIMAIBFHOTO M TEXHHUYECKOTO XapaKTepa CTYAEHTOK, 3aHMMAIOIIMXCS BojeHOoIoM,
KaKk MPUYMH COBEPIIEHCTOBAHMS CIOpPTa CTYAEHTOB. [IpeutoxkeH ITyTh, HalpaBiIC€HHBI HA BHEApEHHE (H3UUECKOTO
BOCIIMTAHUS CO CTIOPTHBHO OPHEHTHUPOBAHHBIM THIIOM Ha YPOKax IO MpenMeTy «pu3ndeckoe BocIUTaHuey. 1 pa3BUTHA
TOTOBHOCTH CIIELIHAIBHOTO XapakTepa JaHbl 33JaHNs, OPUCHTHPOBAHHbIEC Ha HCIIPABJICHNE HEI0YETOB B Ilepeiadax, rmojajdax,
IpUeMe Ms4a, yaapa aTaKyromiero cTuisd. 110 OKOHYaHHM OIBITA BBISBICHBI W3MEHEHHS MO3UTHBHOTO XapakTepa 10 BCEM
IapaMeTpam FOTOBHOCTH CHEIHAIBHOTO M TEXHIMYECKOT0 XapaKTepa CTYICHTOK.

KnioueBble ci10Ba: BOJICHOONUCTKY, CIIEIMABHAS IOATOTOBIEHHOCTh, TEXHHUYECKAsl IOATOTOBIEHHOCTh, KOPPEs-
LHOHHAsI B3aUMOCBS3b, CTyJJCHUECKHI CLIOPT
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