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Abstract. The study aimed to determine the impact of modern innovative tools on the effectiveness of students’ physical
development in the contemporary educational process. The research methodology included an experiment involving
150 students who received lessons using various interactive technologies. Methods of testing endurance, strength and
flexibility were used to assess the physical fitness of students. The results of the study demonstrated that students in
the experimental group achieved significant improvements in physical fitness, particularly in endurance and flexibility
tests, compared to the control group. The study noted an increase in motivation and satisfaction with the learning
process among students who used interactive technologies. The data obtained confirm that interactive teaching methods
improve the effectiveness of physical education and can be recommended for implementation in educational practice.
The introduction of interactive technologies positively affected students, increasing motivation to engage in physical
education and improving overall physical fitness. Students became more involved in the training process using mobile
apps to monitor their activity, as well as virtual simulators that made training interesting and accessible. This not only
increased interest in physical activities but also formed stable habits of an active lifestyle among students. Technologies
that tracked progress and provided individualised recommendations were particularly effective. These technologies
enabled students to receive real-time feedback, which greatly increased their motivation and helped them achieve better
results in physical education. The effectiveness of interactive technologies in physical education was confirmed, which
shows the expediency of using such technologies by physical education teachers in their practice to increase students’
motivation and improve their physical fitness

Keywords: modern education; sports training; innovations; educational methods; assessment

Introduction

The physical development of students remains an impor-
tant aspect of their overall education, as it affects not only
physical health but also psychological state and academic
performance. Physical education in Ukrainian higher ed-
ucation institutions is often based on traditional teaching
methods, which include standardised exercises, regulations
and regular physical education classes. However, these ap-
proaches do not always incorporate the individual needs of
students, their interests and current trends in physical de-
velopment. The motivation of students to engage in phys-
ical activity decreases, which leads to an insufficient level
of physical fitness. There is a need to introduce innovative
methods aimed at improving the physical development

of students. The introduction of modern interactive tools
and methods, such as mobile applications for monitoring
physical activity, online platforms with personalised train-
ing programmes, video tutorials and interactive games, can
significantly increase interest in physical education. These
innovations improve dynamics, interaction and individual-
ised environment for physical development. It is necessary
to create a physical education that develops not only physi-
cal abilities but also psychological resilience, discipline and
healthy lifestyle skills. Innovative methods make the learn-
ing process more interesting and accessible. This contrib-
utes to the formation of sustainable motivation for physical
education. Given these factors, research and integration of
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innovative technologies into the educational process is es-
sential to improve students’ physical development. Solving
this problem will make it possible to more effectively adapt
physical education to the needs of modern youth and in-
crease its effectiveness.

Many scholars investigated the issue of the use of inter-
active technologies in physical education, in particular, the
study by G. Amina et al. (2023) identified different teaching
methods in physical education that demonstrate their sig-
nificant impact on motivation and effectiveness of classes.
The study emphasised the importance of interactive tech-
nologies in improving the motivation of students to engage
in physical education. A. Zhao (2023) emphasised that the
use of new technologies encourages students to engage in
physical activity more actively, due to interactive elements
that make the learning process more interesting and active.
X. Hu &J. Li (2024) investigated the impact of digital plat-
forms on the individualisation of physical education. The
study demonstrated that such platforms can adapt physi-
cal education programmes to the individual needs of each
student, which significantly increases the effectiveness of
classes. This is especially relevant in the context of different
levels of physical development of students when everyone
can get a programme that matches their level of training
and goals. The importance of mobile applications in mon-
itoring physical activity was studied by O.A. Isaqovich et
al. (2024). They emphasised that mobile apps not only help
students monitor their performance but also influence
their motivation to exercise regularly. Users can constantly
monitor their progress and adjust their training. Z. Xing &
Y. Qi (2023) studied the integration of video tutorials into
the educational process and their impact on improving the
technical training of students. The study concluded that
this method allows students to study in detail the technical
aspects of exercises, which improves their practical skills.
L. Jian (2024) analysed the use of gamification as a means
of increasing students interest in physical education. The
author proved that game elements in the training process
increase the appeal of the training process to students, con-
tributing to their greater engagement. The effectiveness
of personalised training programmes in the development
of the physical performance of students was studied by
Z. Lei et al. (2024), demonstrating that an individual ap-
proach contributes to faster and better results. D.T. Nguyen
& M.T. Nguyen (2024) studied the impact of a combined
approach that incorporates both traditional and innovative
methods to provide a more comprehensive approach to
students’ physical development, which increases the overall
effectiveness of the learning process.

These researchers highlighted the importance of inno-
vative approaches in improving students’ physical fitness
and motivation and have proposed various methods to
achieve these goals. The role of virtual reality in creating a
more effective learning environment for physical education
has been highlighted, although several issues remain unre-
solved. These include the optimal integration of innovative
methods into traditional physical education systems to en-
sure their maximum effectiveness. The long-term impact
of these technologies on students’ physical development
and motivation also needs to be investigated in more de-
tail. Thus, this study aimed to identify the impact of mod-
ern innovative technologies on the formation of physical

culture in students in the modern educational process. The
objectives of the study are: to analyse the current state of
physical development of students in Ukraine, identifying
the main problems and challenges in the system of phys-
ical education; to introduce innovative methods and tools
in the process of physical education of students and to as-
sess their impact on the physical fitness and motivation of
students; to conduct a comparative analysis of the results
of physical fitness of students who were taught using tra-
ditional methods and innovative technologies and based
on the data obtained to provide recommendations for opti-
mising physical education.

Materials and Methods

The study was conducted among students of physical edu-
cation faculties from several universities. Students were re-
cruited from the following three universities: National Uni-
versity of Ukraine on Physical Education and Sport, Faculty
of Physical Education; Ivan Bobersky Lviv State University
of Physical Culture, Faculty of Physical Education and
Sports; V.N. Karazin Kharkiv National University, Faculty
of Physical Education and Sports. Each university provid-
ed students from different courses and specialisations of
the Faculty of Physical Education to ensure a representa-
tive sample. The experimental study in physical education
involved third- and fourth-year university students who
were studying for a degree in physical education. All par-
ticipants were informed about the purpose of the study and
how their data would be used. This included information
about confidentiality and anonymity to ensure compliance
with ethical standards. Following the ethical standards of
the study, participants were allowed to give their consent to
participate and could withdraw at any time without giving
any reason (Declaration of Helsinki, 2013).

The experiment involved 150 male students (N = 150)
divided into two groups: experimental and control. The
experimental group consisted of 75 students (n="75) stud-
ying in a programme that included interactive technolo-
gies (such as online training platforms, video tutorials and
mobile applications for monitoring physical activity). The
control group, also consisting of 75 students (n ="75), con-
tinued to study using traditional physical education meth-
ods without the introduction of new technologies. The ex-
perimental part of the study included the introduction of
interactive technologies (online platforms — Nike Training
Club and virtual and augmented reality games FitXR) into
the educational process during the second semester of the
2023-2024 academic year. The programme included the use
of digital platforms to create individual training plans, vid-
eo tutorials on exercise techniques, and mobile applications
to monitor progress.

To evaluate the effectiveness of the methods used,
measurements were taken before and after the introduc-
tion of interactive technologies that allow students to track
their progress in real-time, depending on the speciality
they are studying. In addition, the Google Fit and Strava
mobile applications were used to motivate students to exer-
cise regularly. The student’s physical fitness was measured
using standardised testing methods, including the assess-
ment of students’ physical fitness using endurance, strength
and flexibility tests. Endurance tests — Cooper test (2023)
(measuring the maximum distance a student can run in 12
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min); running endurance test (running 800 m for women
or 1,000 m for men). Strength tests — strength testing (max-
imum number of pull-ups on the bar or push-ups from the
floor); test of maximum strength of the muscles of the low-
er body (squats with or without a barbell). Flexibility tests,
namely of the trunk (reaching toes in a sitting position)
and shoulder girdle (diagonal raising of arms behind the
back). These tests were used to assess the general physical
condition of students, including their endurance, strength
and flexibility, and help to compare the results between
the experimental and control groups before and after the
introduction of interactive technologies. The results were
rounded and then analysed using statistical methods to de-
termine the impact of interactive technologies on learning
outcomes in physical education.

Results

Theoretical analysis of various interactive technologies
in the process of teaching physical education
Interactive technologies in physical education can signif-
icantly improve the effectiveness of the learning process
and stimulate students” interest in physical activity. These
technologies cover a wide range of digital tools that facil-
itate individualised learning, monitor progress and pro-
vide new opportunities for teachers and students. One of
the most popular and relevant tools is mobile applications
that can be used to track physical activity, create individu-
al training plans, monitor progress and encourage regular
exercise. MyFitnessPal, for instance, allows users to keep
track of calories, activity and nutrient intake, which helps
students better understand their diet and physical activity.
Another popular app, Strava, provides the ability to record
workouts, competitions and achievements, which increases
motivation through the social aspect of the community.

Online fitness platforms also offer significant benefits.
Nike Training Club, for example, offers free access to a vari-
ety of video tutorials and training programmes. This allows
teachers to tailor the material to the individual needs of each
student. Students can watch the lessons at the desired pace,
which contributes to the flexibility of learning. Video les-
sons are another important component of interactive tech-
nologies in physical education. With video lessons, students
watch the correct technique of performing exercises, analyse
their mistakes and improve. YouTube and other platforms
offer many videos demonstrating various physical exercises
and techniques that students can watch several times for
better learning. Interactive games make physical education
more exciting and less routine. Virtual reality games allow
students to train in a fun and dynamic way. These games
help to develop coordination, endurance and other phys-
ical qualities, making physical education not only useful
but also entertaining. Interactive technologies create new
opportunities for physical activity, encourage students to
play sports and provide an individual approach to learning.

Every year, new technologies are introduced into the
education sector. Modern devices, such as computers, tab-
lets and smartphones with constant access to the Internet,
have become an integral part of modern life. Education
is now closely linked to the latest computer technologies.
Multimedia devices and communication tools are in-
creasingly being incorporated into educational processes.
However, the rapid development of technology creates

new challenges for the educational system, and 3D tech-
nology is now a modern trend in educational technology
that fully meets the requirements of modern education
(Ye et al., 2024). The use of interactive 3D environments
for learning is becoming an effective means of transfer-
ring and storing knowledge for several reasons: student
engagement, visualisation of abstract concepts, individual
approach, and increased information retention. The use of
interactive technologies in physical education significantly
expands the capabilities of traditional teaching methods.
They allow for a better individual approach to students,
stimulate their activity, increase their interest in classes
and help teachers to organise the learning process more
effectively. Such technologies can be particularly useful in
distance learning, where direct interaction with the teach-
er is not possible. With the development of technology,
its role in physical education is expected to grow, creating
new horizons for teachers and students.

In Ukraine, mobile apps and online platforms are the
most actively used to monitor and promote physical activi-
ty. Mobile apps are particularly popular among students as
they provide a convenient and easy way to track physical
activity, set personal goals, and receive recommendations
and reminders. Such apps allow users to keep workout di-
aries, track progress, and share achievements with friends
or even compete with them. They are often integrated with
other platforms, which can be used to utilise data from mul-
tiple sources to compile a complete overview of physical ac-
tivity level. Many apps also have social interaction features
that help motivate users through support and competition
with other people. With these features, mobile apps have
become an important tool in promoting and maintaining a
healthy lifestyle among young people in Ukraine.

According to a study by the World Health Organiza-
tion (2018), about 81% of adolescents worldwide did not
reach the recommended level of physical activity, which
is at least 60 min a day of moderate to vigorous physical
activity. According to data from different countries, this
figure is alarming, as insufficient physical activity can lead
to health problems such as obesity, diabetes and cardio-
vascular disease. The integration of modern technologies,
such as mobile apps and virtual training, can have a signif-
icant impact on students’ physical activity levels, increasing
their motivation and interest in physical education. These
technologies help students to monitor their activity, receive
feedback and develop sustainable exercise habits.

The world’s leading countries use a range of innova-
tive interactive technologies to improve physical education,
which are not yet widespread in Ukraine (Bezkopylnyi et
al., 2020). One of these technologies is virtual reality, which
can be used to create training programmes and simulations
that motivate users to be physically active through game
scenarios and virtual sports competitions. Another tech-
nology is augmented reality, which integrates digital ele-
ments into the real world to help students perform exer-
cises with real-time technique correction. High-tech smart
clothing and fitness monitors have also gained popularity;
they can track numerous health and fitness parameters,
such as heart rate, calorie intake and stress levels. Interac-
tive simulators and robotic systems that adapt to the indi-
vidual needs of the user are also used to create personal-
ised training programmes. In Ukraine, these technologies
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have not yet been widely adopted, and most educational
institutions use traditional methods of physical education,
which limits the opportunities for individualisation and
modernisation of the educational process. The introduc-
tion of such advanced technologies could significantly im-
prove the effectiveness of physical education and students’
interest in physical education.

The formation of physical culture in Ukrainian univer-
sities faces several negative trends that affect the physical
development of students. One of the main problems is a
decrease in students’ motivation to engage in physical edu-
cation. This is due to the overload of the curriculum, which
often leaves little time for regular physical activity. Given
the heavy workload, many students consider sports to be
of secondary importance and do not pay due attention to
it. Another negative trend is the insufficient material and
technical base at some universities. Lack of modern sports
equipment, limited access to sports grounds and lack of
variety in the sports activities offered reduce the attrac-
tiveness of physical education for students. In addition,
modern lifestyles, characterised by a significant amount of
time spent on computers and smartphones, also contribute
to a decrease in physical activity among young people. The
resulting physical inactivity hurts the overall health and fit-
ness of students. The lack of active activities in everyday life
and low awareness of the importance of a healthy lifestyle
also contribute to these negative trends. Low motivation,
insufficient material resources and a passive lifestyle are the
main challenges in the development of physical education
among students.

The use of innovative technologies in physical educa-
tion is becoming increasingly common, as they allow for an
individualised approach to learning, tracking students’ pro-
gress and providing accurate recommendations to improve
their physical condition. Mobile apps can offer personal-
ised training programmes based on the individual needs
and physical condition of the student. Digital technologies
allow tracking not only activity but also the effectiveness of
each workout. This allows teachers to tailor lessons for each
student based on the data they receive. In Japan, innovative
approaches to sports are based on the integration of tradi-
tional physical exercises with the latest technologies (Sports
culture in Japan, 2023). One example of a technology ap-
plication is the use of augmented reality in physical educa-
tion. Virtual reality is used to learn and master new move-
ments and exercises. Simulations can help comprehend the
technique of performing exercises, as well as see possible
mistakes in the technique. This significantly increases the

efficiency of training and helps to avoid injuries. Sensors
are actively used to track physical activity. Such sensors can
be built into uniforms or shoes and allow trainers to obtain
accurate data on motor activity. This data is analysed and
used to create individual training plans.

At the same time, the use of innovative technologies in
physical education in Ukraine is still underdeveloped. Al-
though some universities and schools are beginning to use
digital technologies, their use remains limited. The main
problem is the lack of funding and infrastructure, which
makes it difficult to integrate the latest technologies into
the educational process. To improve the situation, Ukraine
should address the experience of other countries and fo-
cus on developing the material and technical base of edu-
cational institutions. This includes providing schools and
universities with modern equipment and developing and
implementing digital platforms for monitoring and man-
aging students’ physical activity. In addition, it is impor-
tant to improve the skills of physical education teachers by
providing them with access to curricula that focus on the
use of innovative technologies in pedagogical practice. It
is necessary to consider the possibility of developing pub-
lic-private partnerships in this area, attracting investments
from the private sector to modernise sports infrastructure
and introduce the latest technologies. Involving students in
the active use of innovations through promotion and mo-
tivation could also be an important step. The introduction
of innovative technologies in physical education in Ukraine
can significantly improve the level of physical fitness of stu-
dents and make this process more efficient.

Empirical study of the effectiveness

of interactive technologies in physical education

The students in the experimental group used a range of in-
teractive technologies to check their progress in physical
education. These included online platforms (Nike Training
Club) that were used to monitor their classes and progress,
as well as to learn exercise techniques, review instructions
as many times as necessary, and avoid injury. Virtual and
augmented reality games that required active physical ac-
tivity (FitXR) were used. The Cooper test is a standard en-
durance test that assesses the aerobic endurance of partic-
ipants based on the distance they can run in 12 min. The
results of the test revealed conclusions, that were used for
comparing the level of physical fitness and the ability to
prolonged physical activity of the experimental and control
groups after a semester of the educational process using dif-
ferent methods (Table 1).

Table 1. Results of the study of both groups by the Cooper test

Aspect Experimental group Control group
Average distance 2,900 m 2,700 m
Standard deviation 150 m 180m
Minimum distance 2,600m 2,400 m
Maximum distance 3,200m 3,050 m

Source: compiled by the authors

The experimental group demonstrated higher average
results in this test, where participants were able to run 200
m more than the control group. This increase in average
distance indicates that the use of interactive methods had

a significant positive impact on their aerobic endurance.
Increased aerobic endurance was the result of the system-
atic introduction of new training methods that focus on
increasing aerobic load, developing the cardiorespiratory
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system and improving running technique. It is important
to note that the experimental group showed a smaller varia-
tion in results (measured by standard deviation) compared
to the control group. This indicates that the new technolo-
gies affected all students in this group more evenly, increas-
ing their endurance to a similar level. After using the new
techniques, the students had a more equal level of physical
fitness, which indicates their effectiveness and versatility
for a wide range of participants. In the control group, there
was a greater variation in results, which indicates that tra-
ditional methods are less effective or have an unequal effect
on all participants. This could be attributed to the fact that

some students were less sensitive to conventional methods,
or that these methods did not accommodate individual
physical fitness characteristics. Thus, the lower scores and
higher average distance in the experimental group confirm
that the new technologies are effective in providing more
uniform results regardless of the initial level of students’
fitness, which is important for creating equal conditions
for all participants. The endurance test in running involves
running a certain distance (800 m for women and 1,000 m
for men) at maximum speed. This test was used to evaluate
the students’ ability to withstand intense physical activity at
short distances (Table 2).

Table 2. Results of the study of both groups on the endurance test in running

Aspect Experimental group Control group
Average time 3min30s 3min4bs
Standard deviation 20s 25s
Minimum time 3min10s 3min20s
Maximum time 3min50's 4min05s

Source: compiled by the authors

The results of the mentioned test demonstrated the
superiority of the experimental group over the con-
trol group. The participants of the experimental group
achieved an average time that was 15 s faster than the
control group. This result is an important indicator, as 15
s over a short distance, such as 800 or 1,000 m, can be de-
cisive in sports competitions, and indicates a marked in-
crease in speed endurance among the participants in this
group. Increased speed endurance can be the result of tar-
geted training aimed at developing the ability of the body
to run at maximum or submaximum speeds for a certain
amount of time. This also included the use of interactive
technologies in the educational process and additional
endurance training that combined strength and aerobic
training, interval running, sprints and other exercises that
help to increase the ability of muscles to use oxygen effi-
ciently and recover quickly between intense loads.

The standard deviation of the time in the control
group was slightly higher, indicating significant differ-
ences in the performance of students in this group. This
could indicate that the level of physical fitness of the stu-
dents in the control group was less homogeneous. These
differences were caused by several factors. The control
group included students with different initial levels of
physical fitness, which affected their results. Tradi-
tional training methods in the control group were not

sufficiently adapted to these individual characteristics,
which led to a greater variation in results. Moreover, the
traditional training methods used in the control group
did not provide the same level of training for all stu-
dents. Consequently, some students may have benefited
less from these techniques, leading to more significant
differences in results.

Therefore, the faster average time in the running en-
durance test in the experimental group, together with the
lower standard deviation, indicates that the new technol-
ogies in physical education introduced in this group not
only contributed to the improvement of speed endurance
but also ensured a more homogeneous level of physical
fitness among the participants. In the control group, how-
ever, the dispersion of results indicates that the traditional
methods did not have as strong or uniform an impact on
all participants. This highlights the need to adapt training
programmes to the individual needs of students to ensure
more effective development of their physical capabilities.
The results of the next two tests, namely the maximum
number of pull-ups on the bar or push-ups from the
floor (to assess the strength of the upper body) and the
maximum strength of the lower body muscles (assessed
through squats with or without a barbell), was also used
to assess the impact of interactive teaching methods on
students’ physical fitness (Table 3).

Table 3. Results of strength testing of both groups

No. Element Experimental group Control group
Average number 25 repetitions 20 repetitions
) Standard deviation 5 repetitions 6 repetitions
Minimum number 15 repetitions 10 repetitions
Maximum number 35 repetitions 32 repetitions
Average weight 80 kg 70 kg
) Standard deviation 10kg 12kg
Minimum weight 60 kg 50 kg
Maximum weight 100 kg 90 kg

Source: compiled by the authors
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The results of the upper body strength test demonstrate
a significant advantage of the experimental group, which
used interactive technologies in the process of teaching
physical education. The average number of repetitions in
this group was 25, which is 5 repetitions more than in the
control group. This may indicate that interactive teaching
methods contributed to more effective development of
upper-body muscle strength. Interactive technologies in-
cluded the use of special programmes and mobile applica-
tions that allowed students to receive instant feedback on
their exercise technique and correct their movements in
real-time. This increased students’ motivation and engage-
ment in the training process, which led to better results.
The lower standard deviation in the experimental group (5
repetitions versus 6 repetitions in the control group) also
indicates a more uniform level of training among students.
This indicated that the interactive technology provided a
more personalised approach to training, allowing each stu-
dent to train at their optimum level.

The students in the experimental group also demon-
strated better results in the test of maximum lower-body
muscle strength. The average weight lifted by students in
this group was 10 kg more than in the control group. This
suggests that the interactive technologies contributed to a
better understanding and execution of the squat technique
and therefore led to greater strength gains. The interac-
tive technologies included video tutorials with detailed
demonstrations of the correct squatting technique, which
helped students avoid mistakes and get the most out of
their training. In addition, real-time progression tracking

further motivated students to improve their results. The
lower standard deviation in the experimental group (10 kg
compared to 12 kg in the control group) indicated that in-
teractive training methods contributed to a more uniform
strength development among all students in this group.
This indicates that such technologies can be used to adapt
the training process to the individual needs of each partic-
ipant, providing them with optimal conditions for achiev-
ing maximum results.

The results of the strength tests demonstrated that
students in the experimental group who used interactive
technologies in their physical education classes achieved
better results in both the upper body strength test and
the lower body strength test. The higher mean scores and
lower variance of the results indicate that these technol-
ogies were more effective in improving students’ physi-
cal fitness than the traditional teaching methods used in
the control group. These findings suggest that interactive
technologies can significantly improve the effectiveness of
physical education teaching by providing an individual-
ised approach, increased student motivation and engage-
ment, and better results in muscle strength development.
This highlights the potential of interactive methods as a
substantial tool for modernising and improving physical
education curricula. For the final analysis of the use of
interactive technologies in physical education, tests were
conducted on trunk flexibility (reaching toes in a sitting
position) and shoulder girdle flexibility (diagonal raising
of arms behind the back). The results of these tests are
presented in Table 4.

Table 4. Results of the assessment of flexibility of students in both groups

No. Aspect Experimental group Control group

Average distance +15¢cm +10cm

Standard deviation 3cm 4em

! Minimum distance +5¢cm Ocm
Maximum distance +25¢cm +20cm

Average distance between hands +5¢cm 8cm

Standard deviation 2cm 3cm

? Minimum distance Ocm 3cm
Maximum distance +10cm +15¢cm

Source: compiled by the authors

The results of the trunk flexibility test indicate an ad-
vantage for the experimental group, which demonstrated
an average result of +15 cm, which is 5 cm more than the
control group. This indicates that the interactive technol-
ogies used in the training process significantly impacted
body flexibility. Interactive technologies included the use
of video instructions for the correct stretches, which helped
students to better understand and perform flexibility exer-
cises. Programmes or apps could also be used to enable stu-
dents to track their progress and receive real-time feedback,
which contributed to better results. The smaller standard
deviation in the experimental group (3 cm in contrast to
4 cm in the control group) also indicates that interactive
technologies contributed to a more even development of
flexibility across all students. This suggests that these tech-
nologies may have helped to create more personalised flex-

ibility programmes that were effective for all participants in
the experimental group.

The shoulder girdle flexibility test demonstrated that
students in the experimental group also performed better,
with an average distance of 5 cm between their hands. This
suggests that interactive technologies also had a positive
impact on this flexibility, helping students to better develop
this important physical characteristic. These technologies
included the use of specialised shoulder girdle flexibility
exercises presented in the form of video tutorials and inter-
active instructions, which facilitated the correct execution
of movements and helped students achieve better results.
The smaller standard deviation in the experimental group
(2 cm compared to 3 cm in the control group) indicates that
the interactive technology programmes were effective for a
wide range of students, providing them with a level playing
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field for improving flexibility. Therefore, the results demon-
strated that students in the experimental group who used
interactive technologies achieved better results compared
to the control group. The higher average scores and lower
variance of results indicate that these technologies contrib-
uted to improved student flexibility, providing a more per-
sonalised and effective approach to physical education. This
highlighted the potential of interactive technologies to en-
hance physical education curricula, enabling more effective
learning and development of students’ physical abilities.

Discussion

The results of the study demonstrated that with the in-
creasing availability of technological solutions, such as mo-
bile applications, and virtual and augmented reality, new
opportunities are emerging to improve the efficiency and
motivation of students, especially in physical education
classes. Motivation is a key factor in successful learning,
especially in the context of physical activity. The results of
this study confirm that interactive technologies can signif-
icantly increase students’ motivation to engage in physical
education. According to the study, students who used inter-
active technologies such as fitness trackers, physical activity
tracking apps, and virtual simulators demonstrated higher
levels of interest and active participation in classes com-
pared to those who engaged in traditional methods. These
findings correlate with those of other researchers who have
also noted the positive impact of technology on motivation
to engage in physical activity, including a study by O. Bez-
kopylnyi et al. (2020) that identified the use of mobile apps
to track physical activity as a way to increase students’ mo-
tivation by allowing them to visualise their achievements
and progress. Another researcher, S. Yadav (2024), revealed
that interactive games aimed at physical activity can sig-
nificantly increase children’s interest in physical education,
particularly among primary school students. The conclu-
sions of these studies are confirmed by the data obtained in
the current study.

Interactive technologies not only increase the moti-
vation of students but also significantly improve technical
skills and physical performance. In particular, the study
demonstrated that the use of technologies such as virtual
simulators and video analytics of movements allows stu-
dents to master the technique of performing various phys-
ical exercises much faster. This is achieved through the
ability to practice movements in a controlled environment,
which repeating the exercises as many times as necessary to
achieve the desired result. Such training helps students to
learn the correct technique in detail and correct mistakes
early on in their training. These findings are consistent with
the results of a study by Y. Niu (2023), which demonstrated
that the use of video analytics allows students to analyse
individual movements and make the necessary adjust-
ments, which speeds up the process of mastering the tech-
nique. Furthermore, a study by Y. Li & M. Jawis (2024) and
M. Miller et al. (2024) confirmed that interactive technol-
ogies contribute not only to the development of technical
skills but also to the improvement of physical indicators
such as endurance, strength, and flexibility. This is facili-
tated by the ability to receive instant feedback and correct
actions quickly and promptly. Therefore, interactive tech-
nologies are key to modern physical education, providing

students with tools that not only make the learning process
more engaging but also help them achieve high results in a
shorter time. Interactive technologies also help to increase
the level of interaction and collaboration among students
during physical education classes. According to a study, the
integration of technologies that allow students to work in
teams helps to develop social skills and increase classroom
cohesion. This can be achieved through technologies such
as interactive games or team sports applications where each
student can contribute to the overall team performance.
These results are consistent with the findings of G. Lam-
propoulos & K. Kinshuk (2024) and C. Li et al. (2024), who
indicated that the use of interactive technologies in team
sports increases the level of interaction between students
and the development of cooperation skills. Research by
W. Tarng et al. (2024) confirmed that technologies that
allow learners to participate in virtual competitions or
group exercises can significantly increase social inclusion
and contribute to a positive learning environment. It is
important to consider the challenges associated with the
introduction of interactive technologies, such as unequal
access to technology and the risks of reducing direct physi-
cal activity. These aspects require additional attention from
teachers and school administrators to ensure equal oppor-
tunities for all students.

However, despite the numerous advantages of inter-
active technologies, it is also worth noting some of the
challenges and limitations associated with their implemen-
tation in the process of physical education. Other studies,
such as A. Ponmalar et al. (2022), X. Wang (2024) and
R.A. Gonzalez-Rivas et al. (2024), highlighted the prob-
lem of the digital divide, which can hinder the effective
implementation of interactive technologies in the learn-
ing process. Studies conducted by M. Kuleva (2024) and
R. Zhu et al. (2024) noted that in conditions of limited
access to technology, interactive methods may even in-
crease the difference in physical fitness between students
from different social and economic groups. Some research-
ers, namely J. Xu (2024), A.C. De Araujo et al. (2024), and
N. Yannier et al. (2024), highlighted that excessive use of
technology in physical education can lead to a decrease in
the level of direct physical activity. M. Herczeg (2024) and
B. Carter-Thuillier et al. (2024) noted that an over-reliance
on interactive technologies can reduce the time students
spend on outdoor activities, which can negatively affect
their overall physical condition.

An important component of the successful implemen-
tation of interactive technologies in the process of teach-
ing physical education is the correct pedagogical approach.
According to the results of this study, the most effective
pedagogical strategies are those that combine tradition-
al teaching methods with interactive technologies. This
maximises the benefits of both approaches and provides
optimal conditions for students’ development. These find-
ings correlate with those of A. Isteni¢ (2021) and Q. He et
al. (2024), who emphasised the importance of combining
interactive technologies with traditional teaching methods
to achieve the best results in physical education. The au-
thors noted that technologies can only be effective if they
are integrated into the pedagogical process, based on the
age and individual characteristics of students, as well as the
specifics of the educational material. Another important
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aspect is teacher training in the use of interactive technol-
ogies. The study identified that the success of technology
implementation largely depends on the competence and
readiness of teachers to change the educational process.
Teachers with a sufficient level of technical knowledge and
skills are more successful in incorporating technology into
their classes, which is also confirmed by M.S. Alsaeed &
M.K. Aladil (2024) and L. Ge et al. (2024). The use of in-
teractive technologies in physical education has significant
potential to improve the quality of education, increase stu-
dent motivation and physical performance, and improve
technical skills and physical performance, which contrib-
ute to the development of social skills through collabora-
tion and interaction. The results of this study are consistent
with the findings of previous studies, confirming the effec-
tiveness of integrating technology into physical education.
However, it is worth remembering that to maximise the use
of technology, it is necessary to address the challenges as-
sociated with its implementation and apply individualised
approaches to learning. The successful implementation of
interactive technologies in physical education depends on
teacher training, ensuring equal access to technology and
a comprehensive approach to the integration of the latest
technological tools into the learning process.

Conclusions
The use of innovative technologies in physical education is
an important element of modern education, which allows
not only to improve the level of physical fitness of students
but also to make this process more exciting and effective.
The introduction of digital platforms, apps for monitor-
ing physical activity, and the integration of the latest tech-
nologies such as virtual reality and augmented reality can

of educational institutions. This limits the possibility of
widespread use of modern technologies in physical educa-
tion, which affects the overall level of physical education
among students. To overcome these problems, it is neces-
sary to modernise the infrastructure, provide educational
institutions with modern equipment, and improve the skills
of physical education teachers. Involving the private sector
through public-private partnerships could be an important
step to expand funding opportunities and innovations.

A comparison of the results of both groups in two
different endurance tests concluded that the experimen-
tal training methods contributed to the improvement of
students’ physical fitness. The experimental group demon-
strated better results in both the Cooper test and the run-
ning endurance test. This indicates an increase in overall
endurance, both in the context of prolonged physical ac-
tivity (Cooper test) and in speed and power characteristics
(800/1,000 m run). The results of strength tests showed
that students of the experimental group who used inter-
active technologies in physical education classes showed
higher results in tests of upper and lower body strength.
With an average distance of 5 cm between their hands, stu-
dents in the experimental group outperformed students
in the control group in the shoulder girdle flexibility test.
The above test results demonstrate that the students of the
experimental group, which used interactive technologies,
outperformed the students of the control group. A prom-
ising direction is to study the economic feasibility of intro-
ducing interactive technologies in physical education. This
includes estimating the costs of implementing technologies
and comparing them with traditional teaching methods.
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AHoTaujifa. MeTow mocmimKeHHs Oyno 3’sCyBaTH BIUIMB CYYacHMX iHHOBAL[ifHMX IHCTPYMEHTIB Ha e(eKTUBHICTDH
(bisMYHOTO PO3BUTKY CTY/ICHTIB y CY4aCHOMY OCBiTHbOMY Hpolieci. MeTofomoris JOCTiIKeHHA BKII0YasIa eKCIIePUMEHT,
Yy AKOMY B3s/IM y49acTb 150 CTy[eHTiB, AKi HaBYanuCA i3 BUKOPUCTAHHAM PiSHMX BUJIIB iHT€PAKTMBHUX TEXHOJIOTI.
Ins ominku (l)isquo'l' MJrOTOB/IEHOCT] CTY[EHTIB BUKOPUCTOBYBA/IMCA METOAMKM TE€CTYBaHHHA Ha BUTPUBAJICTD,
CUJIy Ta THYYKiCTb. PesynbraTy JOCTiI)KEHHA MMOKa3any, 0 CTY/IeHTH eKCIIePYMEHTAIbHOI TPy IPOJAEMOHCTPYBAIN
3HaYHe MOKpallleHHs Y (isUYHil MArOTOBI ITOPIBHAHO 3 KOHTPOJIBHOIO IPYIIOI0, 30KpeMa B TeCTaX Ha BUTPUBAJIICTD
Ta THYYKiCTb. Y [JOC/I/I)KEHHI Bifj3HayanocsA IiIBUILIEHHA PiBHA MOTMBALil 1 3aJOBOJICHHA HaBYaJbHUM IIPOLIECOM
cepef; CTY/IeHTiB, AKi BUKOPUCTOBYBa/IM iHTepaKTMBHi TexHosorii. OTpuMaHi fjaHi MiATBEpHKYIOTD, 1[0 iHTePAKTUBHI
METOZM HaBYaHH: [IO3UTVBHO BIUIMBAIOTh Ha e(peKTUBHICTD (PisMYHOrO BUXOBAHHA i MOXYTb OyTU peKOMEHJOBaHi i
BIIPOBaJPKEHHA B OCBITHIO NPAKTUKY. BIpoBa/pKeHHA iHTepaKTUBHUX TE€XHOJIOTiN Malo 3HAYHMI NMO3UTUBHMII BIIMB
Ha CTY[ICHTIB, CIPMAIOYY IiIBUIEHHIO IXHbOI MOTUBALI 1O 3aHATD (i3VYHOIO KYIBTYPOIO Ta IOKPAIIEHHIO 3araJbHOi
¢isuunoi migrorosku. CTyfeHTH cTanyu OUIBII 3aMyYeHNMN B IIPOLeC TPEHYBaHb 3aBMsAKM BUKOPUCTAHHIO MOOUIBHMX
TONATKIB [I/I1 KOHTPOMIO 3a aKTVBHICTIO, a TAKOX BIPTYalbHMUX TPEHaXepiB, sIKi POOWINM TpeHyBaHHs LIKaBUMU Ta
moctynHuMu. Lle Z03BOMMIO He TiNbKM MiABMUIGUTK iHTepec K0 (isSMYHMX 3aHATD, ane /i cpOpMyBaTH B CTYAEHTIB CTiiiKi
3BMYKY JI0 aKTUBHOTO CIIOCO0Y >KUTTA. Oco61m1BO eheKTMBHUMM Oy/IM TEXHOJIOTII, 110 BifjcTeXXyBanu Iporpec i HajjaBaan
inpuBinyanbHi pexoMeHfaii. 3aBIAKY LM TeXHOJIOTLAM CTYAEHTI MajIil MOXIVBICTb OTPYMYBATI 3BOPOTHII 3B A30K Y
peasIbHOMY 4aci, [0 3HaYHO MiIBUIIYBAJIO IXHIO MOTUBAIII0 Ta CIPUAIO JOCATHEHHIO KPAIlUX pe3y/IbTaTiB y QpisnaHOMY
BuxoBaHHI. ITifTBepIKeHO e()eKTUBHICTD IHTEPAKTUBHIX TEXHOJIOTil Y pi3aNYHOMY BUXOBAHHI, 1110 TI0KA3ye€ JOLINbHICTD
3aCTOCYBAHHS TaKMX TEXHOJIOTiN BuKmafadamy (isMYHOI KYABTYpPU Y CBOIN NMPaKTMIH A/ IMiBUINEHHS MOTMBAIii
CTYHEHTIB Ta OKpalleHHs IXHbOI Pi3NIHOI MATOTOBKY

Kntouosi cnoBa: cyyacHa ocBiTa; CIOpTUBHA MifITOTOBKA; iHHOBAIIiT; OCBITHI MEeTOIMKM; OL[iHIOBaHHA
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