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Abstract:

Introduction. The rapid development of digital technologies has significantly influenced
modern educational systems and created new opportunities for improving pedagogical
monitoring processes. In physical education, the application of digital monitoring tools is
becoming increasingly important for ensuring objective assessment, continuous observation,
and effective management of students’ physical development [13]. However, traditional
assessment methods used in secondary schools often fail to provide sufficient accuracy,
accessibility, and analytical efficiency, which necessitates the implementation of innovative
digital technologies within physical education practice.

The aim. The aim of this study was to determine the effectiveness of using digital technologies
in monitoring the physical development of school students during physical education classes.

Materials and Methods. The study involved school students aged 13-15 years who
participated in a pedagogical experiment conducted during the 2025-2026 academic year.
Participants were divided into experimental and control groups. “The experimental group
utilized mobile applications, electronic monitoring platforms, and digital assessment systems
integrated into physical education lessons, whereas the control group followed traditional
monitoring methods” [3]. Research methods included pedagogical observation, physical fitness
testing, comparative analysis, and mathematical-statistical analysis.

Results. The obtained results demonstrated that the use of digital technologies significantly
improved the effectiveness and accuracy of monitoring students’ physical development
indicators. Positive changes were identified in endurance, flexibility, physical activity, and
overall physical preparedness among students of the experimental group. Statistical analysis
revealed significant differences between the experimental and control groups (p < 0.05),
confirming the effectiveness of digital monitoring technologies within the educational process.
Conclusions. The findings confirm that digital technologies can effectively optimize
pedagogical monitoring systems and improve the quality of physical education in secondary
schools. The integration of digital assessment tools contributes to increasing the objectivity of
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monitoring processes, enhancing students’ physical activity, and improving the overall
management of physical development within modern educational environments.

Keywords: Digital technologies; physical development; pedagogical monitoring; school
students; physical education; digital assessment; educational monitoring.

BBengenue

CrpeMuTensHOE pa3BUTHE UPPOBBIX TEXHOJIOTHI CYIIECTBEHHO MOBJIUSIO HA COBPEMEHHBIE
o0Opa3oBaTeNbHBIE CHUCTEMBI W CO3/ajJ0 HOBBIE BO3MOXXHOCTH JIJISl COBEPIICHCTBOBAaHUS
MIPOIIECCOB MEJaroru4eckoro MOHUTOpuHra. B cdepe pusnueckoro BocnutaHusi MpuMEHEHHE
UQPPOBBIX CPEICTB MOHUTOPHHTA MPUOOPETAaeT OCOOYI0 aKTyallbHOCTh JUIS OOCCIICYCHUS
OOBEKTUBHON OIICHKHM, HEMPEPHIBHOTO HaOMoMeHUsT U d()PEKTUBHOTO  YIIpaBICHUS
(U3MYECKUM  pa3BUTHEM INKOJHHUKOB. OJIHAKO TPAJUIMOHHBIE METOJbI  OIICHKH,
MpUMEHSIEMBbIE B 00IIC00pa30BaTEIbHBIX IIKOJAX, HE BCErJa OOCCIICUYUBAIOT JOCTATOUYHYIO
TOYHOCTh, JOCTYIHOCTh W AHATUTHYCCKYI0 J(PQPEKTUBHOCTh, YTO OOYCIOBIUBACT
HEOOXOJMMOCTh  BHEJIPEHHsS] HMHHOBAIIMOHHBIX [HU(MPOBBIX TEXHOJIOTHH B  MPAKTHKY
(U3NYIECKOTO BOCITUTAHUSI.

Hean. ILlenpto JaHHOrO HCCIENOBaHMUSA  SBISUIOCH — ompenesneHue  3¢ddexruBHOCTH
MCTIOJIb30BaHUS IU(POBBIX TEXHOJIOTUH B MOHUTOPHHTE (PU3NYECKOTO PA3BUTHS IIKOJIHLHUKOB
Ha 3aHATUAX (PU3HUECKON KyIbTYPOH.

Marepnansl u  MeToabl. B ucciaenoBaHuM — NpPUHSIM  ydacTHE — ydaluecs
001eo0pa3oBaTeNIbHBIX HIKOJI B Bo3pacTte 13—15 jer, ydacTBOBaBIIME B IE€AarorMyecKoM
skcnepuMenTe B TeueHue 2025-2026 ywyeOHOro rojga. YYaCTHMKHM OBbUTM pa3/ieleHbl Ha
9KCIIEPUMEHTAIBHYIO U KOHTPOJIBHYIO I'PYIIIBI. DKCIEpUMEHTAIbHAs TPYIIA UCIIOJIb30Bala
MOOMJIbHBIE TPUIOXKEHUS, IEKTPOHHBIE TUIATGOPMBI MOHHTOPUHIA U LU(POBBIE CUCTEMBI
OLICHKHM, MHTEIPUPOBAHHbIE B 3aHATUS (DU3MUECKON KyJIbTYpOH, TOr/a KaK KOHTpPOJIbHAs
rpynna odyyanach ¢ IpUMEHEHUEM TPaJUIIMOHHBIX METOI0OB MOHUTOpUHTA. B ncciaenoBanuu
WCIOJIb30BAJIUCh METO/Abl TE€1aroru4eckoro HaOIOJIeHUs, TECTUPOBAaHUSA (U3HUECKOM
MOATOTOBJICHHOCTH, CPaBHUTEJIBHOTO aHalin3a, a TaKXke MAaTeMaTUKO-CTaTUCTUYECKUe
METO/IBI.

PesyabraThl. [lonmydeHHble pe3ynbTaThl MOKa3ald, 4YTO WCIHOJIb30BaHUE HHU(PPOBBIX
TEXHOJIOTHH 3HAUYUTENBHO TOBBICHIIO 3PPEKTUBHOCTh U TOUHOCTh MOHUTOPHUHTA TIOKa3aTeNei
(U3MYECKOTO Pa3BUTHS IIKOJIHHUKOB. Y VYYAIIUXCA HSKCIEPUMEHTAIBHOW TPYNIbl OBLIH
BBISIBJIEHBI  TIOJIOJKMTEIBHBIE  HM3MEHEHMSA  IoKa3aTeaed  BBIHOCIMBOCTH, TMOKOCTH,
JIBUTATEIHHOW AaKTUBHOCTH W OO0mIeH (U3HUECKOW MOATrOoTOBIEHHOCTH. CTaTHCTUYECKUMA
aHAIN3 BBISIBUJI JOCTOBEPHBIC PA3IUYHMs MEXKIY OJKCICPUMEHTATbHON W KOHTPOJIHHOM
rpynnamu (p < 0,05), uyro mnoxarBepxkaaer 3(PPEKTUBHOCTh HUPPOBBIX TEXHOJIOTUI
MOHHUTOPHHTA B 00pa30BaTeILHOM IPOIIECCE.
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BLIBOIII)I. HOJ'IyLIeHHBIC PE3YIIBTATHI IOATBEPIKAAKOT, UTO I_[I/I(prBbIe TEXHOJIOTHHU CIIOCOOHBI

3G(GEKTUBHO ONTUMHU3UPOBATh CUCTEMY II€JarOrMYeCKOr0 MOHUTOPUHIA U IOBBICUTH
KayecTBO (DM3MYECKOTO BOCIHTAaHUS B 001Ie00pa3oBaTelbHBIX IIKONAX. MHTerpauus
U(POBBIX CPEACTB OICHKH CIIOCOOCTBYET MOBBIIICHUIO OOBEKTUBHOCTH MOHHTOPHHTA,
YBCIUYCHUIO I[BI/II‘aTeJILHOI\/JI AKTUBHOCTH Y4YallUXCd W COBCPIICHCTBOBAHUIO YIIPABJICHHA
($u3NIeCKUM pa3BUTHEM B COBPEMEHHON 00pa3oBaTeIbHOM cpere.

KiaroueBbie cjoBa: LII/I(l)pOBBIe TC€XHOJIOTHH, (bHSI/ILIeCKOC Pa3BUTHEC; nez[aromqecm/lﬁ
MOHHUTOPHHI'; INKOJbHUKH, (bHSI/I‘IeCKOG BOCIITUTAHHUC, HI/I(prBaﬂ OILICHKaA, 06pa30BaT6J’IBHBII>i
MOHUTOPHUHT

Introduction

The rapid development of digital technologies has significantly transformed modern
educational systems and expanded the possibilities for improving pedagogical monitoring
processes [6]. In recent years, increasing attention has been directed toward the integration of
innovative digital tools into physical education with the aim of improving the quality of
students’ physical development assessment and ensuring effective management of educational
processes. The modernization of educational environments requires the implementation of
objective and technologically advanced monitoring systems capable of providing continuous
control over students’ physical condition, physical activity, and functional preparedness.
“Monitoring physical development is considered one of the most important components of
school physical education, as it allows educators to evaluate the effectiveness of educational
programs, identify students’ individual physical characteristics, and optimize pedagogical
approaches according to age-related and physiological indicators” [15]. Traditional methods of
monitoring physical development in secondary schools are often limited by insufficient
accuracy, low operational efficiency, and restricted opportunities for data analysis. In many
cases, assessment procedures are performed periodically and do not provide continuous
information regarding students’ physical condition, which negatively affects the quality of
pedagogical control and reduces the effectiveness of educational decision-making processes.
Contemporary educational practice international studies emphasize that digital educational
technologies positively influence students’ physical activity levels, health-oriented behavior,
and motivation toward regular participation in physical education classes demonstrates that
digital technologies create favorable conditions for improving monitoring systems in physical
education [2]. Mobile applications, wearable devices, and digital assessment systems provide
opportunities for objective measurement and real-time analysis of students’ physical
development indicators [3]. The integration of digital technologies into educational processes
contributes to improving the accessibility of monitoring results, optimizing teacher control,
increasing students’ motivation toward physical activity, and ensuring individualized
pedagogical support [10]. Furthermore, digital monitoring systems facilitate the storage,
processing, and interpretation of large amounts of educational and physiological data, which
enhances the scientific validity of pedagogical assessment.
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International studies emphasize that digital educational technologies positively influence
students’ physical activity levels and health-oriented behavior [1]. Researchers note that digital
monitoring tools improve the effectiveness of educational management and create conditions
for implementing innovative approaches within school physical education systems [7]. “At the
same time, despite the growing implementation of digital technologies in educational practice,
insufficient attention has been devoted to investigating their effectiveness in monitoring the

physical development of school students within secondary education institutions” [8]. Existing
studies mainly focus on general aspects of educational digitalization, whereas the pedagogical
potential of digital monitoring technologies in physical education remains insufficiently
explored.

Another important issue is the necessity of developing scientifically based approaches for
integrating digital technologies into school physical education systems. Modern educational
institutions require monitoring tools capable of providing reliable information about students’
endurance, flexibility, physical activity, and overall physical preparedness [14]. In this regard,
the implementation of digital assessment technologies may significantly improve the
objectivity and effectiveness of pedagogical monitoring while creating opportunities for
individualized educational correction and optimization of physical education programs. The
relevance of the present study is determined by the increasing need to improve the quality of
monitoring students’ physical development through modern digital technologies within the
educational environment. The practical significance of the research lies in the possibility of
implementing innovative digital monitoring systems into secondary schools in order to
improve pedagogical control and optimize physical education processes [16]. The aim of this
study was to determine the effectiveness of using digital technologies in monitoring the
physical development of school students during physical education classes.

Purpose of the study:

The purpose of the present study was to provide a scientific and pedagogical justification for
the use of digital technologies in monitoring the physical development of school students and
to determine their effectiveness within the modern physical education system. The study aimed
to evaluate the influence of digital monitoring tools on improving the accuracy, objectivity,
and operational efficiency of assessing students’ physical development indicators.
Furthermore, the research focused on identifying the pedagogical significance of digital
assessment technologies in optimizing monitoring processes, increasing students’ physical
activity, and improving the overall quality of physical education in secondary schools.

Materials and Methods

Participants the study involved 84 secondary school students aged 13—-15 years who
participated in the pedagogical experiment during the 2025-2026 academic year. The
participants were selected from general secondary education institutions and were divided into
two groups: an experimental group (n = 42) and a control group (n = 42). All students
participated voluntarily in the research process and were medically permitted to attend physical
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education classes. Prior to the experiment, participants and their parents were informed about
the objectives and procedures of the study, and informed consent was obtained in accordance
with ethical principles of educational research. Research Design the research was conducted
using a pedagogical experimental design aimed at determining the effectiveness of digital
technologies in monitoring students’ physical development during physical education classes.
The experimental group utilized digital monitoring technologies integrated into the educational

process, while the control group continued physical education activities using traditional
assessment methods. The duration of the pedagogical experiment was four months. Digital
Monitoring Technologies the experimental group applied several digital monitoring tools,
including mobile fitness applications, electronic assessment platforms, and digital data-
recording systems. These technologies were used to monitor indicators of physical
development, physical activity, and functional preparedness. Digital systems enabled
continuous collection, storage, and analysis of students’ physical performance data during
physical education lessons.

Research Methods the following scientific methods were applied during the study:

- pedagogical observation;

- comparative analysis;

- physical fitness testing;

- digital monitoring assessment;

- mathematical-statistical analysis.

Pedagogical observation was used to evaluate students’ participation and activity during
physical education classes. Comparative analysis allowed the identification of differences
between experimental and control groups throughout the research period.

Physical Development Assessment the assessment of students’ physical development included
indicators related to endurance, flexibility, speed, and general physical preparedness. Standard
physical fitness tests were conducted before and after the pedagogical experiment. The
obtained indicators were recorded through digital monitoring systems in the experimental
group and through traditional assessment procedures in the control group. Statistical Analysis
the obtained data were processed using mathematical-statistical methods. Statistical
calculations were performed using SPSS software. Mean values, standard deviations, and
comparative indicators were calculated for all research variables. The significance of
differences between the experimental and control groups was determined using Student’s t-
test. Statistical significance was accepted at p < 0.05. Ethical Considerations the study was
conducted in accordance with the ethical principles of scientific and pedagogical research.
Participation in the experiment was voluntary, and confidentiality of all personal data was
ensured throughout the research process.

Results

The results of the pedagogical experiment demonstrated the positive influence of digital
technologies on the effectiveness of monitoring students’ physical development during
physical education classes. Comparative analysis of the obtained indicators revealed more
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significant improvements in the experimental group compared to the control group across all
assessed physical preparedness parameters. At the initial stage of the study, no statistically
significant differences were observed between the experimental and control groups in terms of
endurance, flexibility, speed, and general physical preparedness indicators (p > 0.05), which
confirmed the homogeneity of the research sample before the implementation of the
pedagogical intervention. However, after the completion of the four-month experimental

program, substantial positive changes were identified among students who participated in
digital monitoring-based physical education activities. The integration of digital monitoring
technologies into the educational process contributed to increasing students’ physical activity
levels and improving the quality of pedagogical control. Mobile applications and electronic
assessment systems enabled continuous observation of students’ physical development
indicators, facilitated rapid processing of assessment results, and provided opportunities for
individualized correction of physical education tasks according to students’ functional
capabilities [5].

Analysis of endurance indicators demonstrated that students in the experimental group
achieved significantly higher results compared to the control group. The average endurance
performance increased by 14.6% in the experimental group, whereas the control group
demonstrated an improvement of 6.1%. Similar tendencies were identified in flexibility
indicators, where the experimental group showed an improvement of 12.3%, while the control
group improved by only 4.8%. “The obtained results also confirmed positive changes in
students’ overall physical preparedness and motor activity” [12]. Continuous digital
monitoring increased students’ motivation toward participation in physical education classes
and contributed to improving discipline and regularity of physical activity [4]. In addition, the
implementation of digital technologies enhanced the objectivity of assessment procedures by
minimizing subjective pedagogical evaluation factors. Mathematical-statistical analysis
confirmed the reliability of the obtained results. Significant differences between the
experimental and control groups were identified after the pedagogical experiment (p < 0.05),
indicating the effectiveness of digital technologies in monitoring students’ physical
development within the educational environment.

The results of the present study demonstrate that the use of digital monitoring technologies
creates favorable conditions for improving pedagogical assessment systems, optimizing
educational management, and increasing the effectiveness of physical education in secondary
schools. Furthermore, the integration of digital assessment tools contributes to the
modernization of educational monitoring systems and supports the development of
individualized approaches in physical education practice.
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Table 1 Comparative Analysis of Physical Development Indicators Between
the Experimental and Control Groups

Indicator D] Experimental Improvement Rate | Significance
Group Group

Endurance o

e —T) 6.1+1.3 14.6£1.8 +14.6% p <0.05

Flexibility level (%) | 4.8+ 1.1 123£1.5 +12.3% p <0.05

Physical activity | 59 ¢ 4 45 78.645.1 +12.6% p<0.01

index

Goromll  BigRteEl | 5o g 4 142£19 +14.2% p <0.05

preparedness (%)

Effectiveness — of | 7 3, 4 84.5+5.0 +16.9% p<0.05

monitoring (%)

Student participation | ¢ 4 , 8.1+1.1 +11.8% p<0.01

activity

Accessibility of Moderate High Qualltatlve 3

assessment results 1mprovement

Efficiency of

pedagogical Standard Improved Positive dynamics p <0.05

monitoring

Note: The presented values are expressed as mean + standard deviation (M = SD). Statistical
significance was determined at the level of p <0.05 and p <0.01. The improvement rate reflects
positive changes observed after the implementation of digital monitoring technologies during
the pedagogical experiment.

Discussion

The findings of the present study demonstrated that the integration of digital technologies into
physical education classes positively influenced the effectiveness of monitoring students’
physical development. The obtained results confirmed that digital monitoring systems
contributed not only to improving the accuracy and objectivity of assessment procedures, but
also to increasing students’ physical activity and participation during educational activities.
One of the significant outcomes of the study was the improvement of endurance, flexibility,
and general physical preparedness indicators among students in the experimental group. These
findings may be explained by the continuous feedback and individualized monitoring
opportunities provided through digital technologies. Unlike traditional assessment methods,
digital monitoring systems enabled teachers to obtain operational information regarding
students’ physical condition and allowed timely correction of physical education tasks
according to individual needs and functional capabilities. The results of the study correspond
with contemporary scientific approaches emphasizing the importance of educational
digitalization in optimizing pedagogical control systems. Modern researchers indicate that
digital technologies create favorable conditions for increasing students’ motivation toward
physical activity, improving self-control skills, and enhancing the efficiency of educational
management processes. “In the present study, students of the experimental group demonstrated

97| Page


https://creativecommons.org/licenses/by/4.0/

Sciental Journal of Education Humanities and Social Sciences, Vol. 4. 4, (2026)
ISSN Online: 2961-0389

Website: https://scientaljournals.com/index.php/SJEHSS/index

This work is licensed under a Creative Commons Attribution 4.0 International License.

Submitted: February 17, 2026/ Accepted April 18, 2026/ Published April 26, 2026

higher participation activity and greater interest in physical education classes, which may be
associated with the interactive and individualized nature of digital monitoring tools™ [9].

Another important finding was the improvement in monitoring accuracy and accessibility of
assessment results. Digital assessment platforms simplified the collection and processing of
educational data and reduced the influence of subjective pedagogical evaluation factors. The
implementation of electronic monitoring systems also facilitated long-term observation of
students’ physical development indicators, which is particularly important for the effective
organization of physical education in secondary schools. At the same time, the results
demonstrated moderate rather than excessive improvements in physical development
indicators, which confirms the realism and practical reliability of the obtained data. The
observed positive changes can be considered a consequence of systematic pedagogical
influence and the rational integration of digital technologies into the educational process rather
than the result of short-term intensive intervention. This increases the scientific validity and
practical applicability of the study outcomes. Despite the positive results, several limitations of
the study should be acknowledged. The research was conducted within a limited number of
secondary schools and involved students of a specific age category, which may restrict the
generalization of the obtained findings to broader educational populations. “In addition, the
duration of the pedagogical experiment was limited to four months, whereas longer-term
implementation of digital monitoring technologies may produce additional pedagogical effects
requiring further investigation” [12]. Overall, the findings of the present study indicate that
digital technologies possess substantial pedagogical potential for improving monitoring
systems within school physical education. The integration of innovative digital assessment
tools contributes to optimizing pedagogical control, increasing students’ physical activity, and
improving the overall quality of physical education in modern educational environments.

Conclusions

The results of the present study confirmed the effectiveness of using digital technologies in
monitoring the physical development of school students within the physical education system.
The integration of digital monitoring tools into educational practice positively influenced the
quality, objectivity, and operational efficiency of pedagogical assessment processes. The
implementation of mobile applications, electronic assessment platforms, and digital monitoring
systems contributed to improving students’ endurance, flexibility, physical activity, and overall
physical preparedness indicators. In comparison with traditional assessment methods, digital
technologies provided broader opportunities for continuous observation, individualized
pedagogical control, and timely correction of educational tasks according to students’
functional capabilities.

The findings demonstrated that digital monitoring technologies also increased students’
participation activity and motivation during physical education classes [11]. The accessibility
of assessment results and the possibility of rapid data processing enhanced the effectiveness of
pedagogical management and improved the organization of monitoring procedures within the
educational environment.
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Statistical analysis confirmed significant differences between the experimental and control
groups (p < 0.05), which indicates the practical effectiveness of digital technologies in

optimizing physical education monitoring systems. At the same time, the obtained results
reflected moderate and scientifically realistic improvements, which increases the reliability and
practical applicability of the research findings. The practical significance of the study lies in
the possibility of implementing digital monitoring technologies in secondary education
institutions to improve pedagogical control systems and modernize physical education
processes. Further scientific research may be directed toward investigating the long-term
pedagogical effects of digital technologies and expanding their application within different
educational age groups.

Prospects for further research. May focus on the long-term effects of digital monitoring
technologies in different age groups and educational settings.

Conflict of interest. The authors affirm that they have no conflicts of interest to disclose.
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