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The Effectiveness of Developing Motor Skills in Older
Preschool Children Within a Preschool Educational Setting

This paper presents the results of a study on the effectiveness of a comprehensive physical education pro-
gramme implemented in a preschool setting. The relevance of this topic stems from the need to improve ap-
proaches to the physical education of preschool children, a stage at which the foundations of physical fitness
are established and basic motor abilities begin to develop.

During the pedagogical experiment, participants were divided into an experimental group (EG) and a control
group (CG). Both groups attended physical education sessions three times per week, with each session lasting
25 minutes. The control group followed the Standard Curriculum for Preschool Education and Training of the
Republic of Kazakhstan, whereas the experimental group followed a specially developed comprehensive pro-
gramme that included targeted play-based exercises aimed at developing key physical qualities, namely
speed, strength, endurance, flexibility, and coordination.

At the beginning and end of the intervention, the physical fitness levels of children in both groups were as-
sessed using 10 standardized tests covering the main indicators of preschoolers’ physical development. The
dynamics of the results obtained in both groups are presented and analysed. Comparative analysis revealed
significantly greater improvements in physical fitness indicators among children in the experimental group
than among those in the control group. The most pronounced improvements in the EG were observed in tests
of flexibility and general coordination.

The findings confirmed the effectiveness of the proposed comprehensive programme and support its imple-
mentation in preschool physical education practice.

Keywords: pre-school children, physical education, health, physical development, physical culture, pre-school
institutions.

Introduction

As an analysis of practical experience and the literature shows, one of the challenges facing physical
education in pre-school educational institutions is the low effectiveness of the teaching process in developing
the motor skills of pre-school children [1].

The relevance of this work stems from the lack of information on new approaches to the use of active
games as a means of developing motor skills in older pre-school children within the real-world context of
pre-school educational institutions [2].

Modern living conditions are characterised by an increase in physical inactivity among pre-school chil-
dren, which leads to a decline in children’s physical fitness.

Recent studies indicate that physical activity improves inhibitory control, working memory and cogni-
tive flexibility by enhancing blood flow to the brain and activating neural connections [3]. In a study by
Veraksa et al., conducted on a sample of 261 children aged 5-6 years, it was found that inhibitory control and
working memory are positively associated with the level of physical fitness in preschoolers [4]. A number of
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studies confirm that physical activity combined with cognitive tasks can have an immediate positive effect
on working memory and inhibitory control in pre-school children [5, 6]. At the same time, despite the obvi-
ous importance of physical activity for the cognitive and physical development of pre-school children, the
question of how to select scientifically sound methods and techniques to ensure the targeted development of
children’s physical abilities remains unresolved in physical education practice. Active play, being the prima-
ry form of activity in the pre-school years, represents the most natural and accessible form of physical activi-
ty; however, its educational potential is only fully realised if games are selected in a targeted manner in ac-
cordance with the specific objectives of physical education [7]. The unstructured and pedagogically unjusti-
fied use of active games, without taking into account their motor content and the degree of exertion on par-
ticular physical qualities, significantly reduces the effectiveness of the educational process. In this regard, the
development of programmes integrating specially selected active games for the development of speed,
strength, endurance, flexibility and coordination of movements takes on particular relevance and practical
significance for the pre-school education system.

Thus, the problem outlined above determines the relevance of the research and requires a scientific jus-
tification of ways to address it within the system of physical education for pre-school children, as well as the
resolution of the following contradictions:

- between the importance of physical activity for the normal physical development of pre-school chil-
dren and the current state of modern approaches to the use of physical education resources and methods
within the pre-school education setting;

- between the current state of children’s physical development and health, the level of development of
motor abilities, and the effectiveness of the use of physical education resources and methods in the context of
pre-school education. The contradictions highlighted above enabled the formulation of a research problem,
within the framework of which the research topic was developed.

Methods and Materials

Research focus: the process of physical education for older pre-school children within a pre-school ed-
ucational setting.

Research topic: the motor skills of older pre-school children.

Research objective: to experimentally test the effectiveness of a comprehensive programme, devel-
oped using a play-based approach, for the development of motor skills in older pre-school children within a
pre-school educational setting.

Materials and methods. The study involved 53 children (boys and girls) of senior pre-school age (5-6
years) from the “Akzharkyn” nursery school in Karaganda. Prior to the start of the educational experiment,
written informed consent was obtained from the parents (legal guardians) of all participating children for
their children’s participation in the study. Parents were informed of the aims, objectives and content of the
experiment. The authors guarantee that the personal data of the study participants will not be disclosed to
third parties, made publicly available or published on other resources in an identifiable form. All information
obtained is used exclusively for scientific purposes and is processed in a generalised, anonymous format.

The control group (CG) consisted of 24 pre-school children who attended physical education classes
conducted in accordance with the Standard Curriculum for Pre-school Education and Training of the Repub-
lic of Kazakhstan. The experimental group (EG) comprised 29 preschool children who participated in physi-
cal education classes based on a comprehensive programme developed by the authors to enhance motor
skills. At the start of the experiment, there were no significant differences between the experimental group
and the control group in terms of motor fitness. To address the set objectives, a comprehensive programme
was tested in the experimental group over the course of one academic year; its content included gymnastic
exercises, relay games, as well as active games of low, medium and high intensity. In the structure of the ses-
sions, the primary focus was on active games and relay games, which accounted for 95 % of teaching time;
the remaining 5 % was devoted to gymnastic exercises, including children’s stretching, yoga for children,
fitball gymnastics, pilates and breathing exercises.

Physical education lessons in the EG and CG groups were held three times a week, with each session
lasting 25 minutes. The programme was designed to take into account the age-related and individual charac-
teristics of children in the older pre-school age group and comprised three interrelated modules. The first
block focused on developing speed-strength qualities and agility through specially selected active games and
relays. The second block aimed to develop coordination and flexibility through playful exercises incorporat-
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ing elements of rhythmic gymnastics and stretching. The third block focused on developing general endur-
ance using games involving continuous movement and moderate intensity.

The structure of each session comprised three parts: an introductory and preparatory phase (5 minutes),
a main phase (15 minutes) and a concluding phase (5 minutes). The main part was dominated by the play-
based method, ensuring high levels of physical activity and the children’s emotional engagement in the edu-
cational process. During the same period, the control group followed the Standard Programme for Preschool
Education and Training of the Republic of Kazakhstan without the use of additional play-based resources or
methods.

The following motor skills were assessed using 10 tests: [8]

1. Speed abilities (“30-metre sprint”, “10-second on-the-spot run”)

2. Speed-strength abilities (“Standing long jump”, “Medicine ball throw”)

3. Strength abilities (“Push-ups”, “Trunk raises”)

4. Flexibility (“Forward bend”, “Sideways leg spreads”)

5. Endurance (“2-minute run-walk’)

6. General motor skills: (“3 x 10 m shuttle run”)

The data obtained in the experiment were compared with the standard requirements for assessing the
general motor skills of 5-6-year-old preschoolers according to T.A. Tarasova [9].

Results and Discussion

The educational assessment carried out during the baseline phase of the experiment revealed no signifi-
cant differences in the baseline data of the two groups (the experimental group and the control group), as in-
dicated by the group results and the level-based assessment of physical development and motor skills, sug-
gesting that the two groups were comparable. Following the formative experiment, after 9 months of sessions
under our proposed programme, a final assessment of the motor skills of the preschoolers in both groups
(CG, EG) was conducted.

In the control group, analysis of the test results at the end of the experiment revealed an improvement in
the boys’ results in the “10-second on-the-spot run” test — 21.9 %, “push-ups” — 44.4 %, “Trunk lift” —
43.8 %, “Forward bend” — 77.1 %, and “Sideways leg spread” — 141.2 %. A low increase was observed in
the “30-metre run” test — 6.5 %, “Standing long jump” — 7.6 %, “Medicine ball throw” — 5.9 %,
“2-minute run-walk” — 5.2 %, and coordination skills — 5.4 %. The assessment of overall motor fitness
based on the sum of the tests remained unchanged and stayed low, despite the absolute improvement in indi-
vidual group-average indicators.

An analysis of the trends in the percentage of boys in the control group across indicators of general mo-
tor ability revealed the following pattern at the end of the observation period. In the “30 m sprint” and
“10-second on-the-spot run” tests, boys in the control group showed no high scores across the two assess-
ment periods, whilst the average scores increased by 9.1 %. In the speed-strength test “Standing Long
Jump”, there were no high scores among the boys in the control group across the two assessment periods,
whilst the average scores increased by 45.5 %. In the “Medicine Ball Throw” test, no high scores were rec-
orded, and the percentage of average scores increased by 36.4 %. In the strength test “Push-ups”, the propor-
tion of high-level results among boys in the control group rose by 45.5 %, whilst the proportion of average
results rose by 36.4 %. In the “Trunk Lift” test, the high-level results rose by 18.2 %, and the average level
by 45.4 %. In the coordination test “3x10 m Shuttle Run”, the percentage increase for boys in the control
group was 5.2 %, which did not change the level of performance (average level).

In the final testing of the control group of girls, changes were evident in the improvement of results in
the following tests: “10-second on-the-spot run” — 17.1 %, “Push-ups” — 39.2 %, “Trunk lift” — 50.8 %,
“Side leg splits” — 62.3 %. A low increase was observed in the “30 m run” — 4.2 %, “Standing long jump”
— 9.8 %, “Medicine ball throw” — 10.2 %, “2-minute run” — 4.6 %, and “3 x 10 m shuttle run” — 5.2 %.
The assessment of overall motor fitness based on the sum of the tests did not change and remained at a low
level, despite the absolute improvement in individual group indicators.

The trend in the percentage of girls in the control group across indicators of general motor skills was as
follows at the end of the observation period. In the “30-metre run” and “10-second on-the-spot run” tests,
there were no high scores among the girls in the control group across the two assessment rounds, whilst the
average scores increased by 30.8 % and 7.7 % respectively. In the “Standing Long Jump” test, the girls in the
control group had no high scores across the two assessment periods, whilst the average scores increased by
46.2 %. In the “Medicine Ball Throw” test, no high scores were recorded, and the percentage of average
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scores increased by 23.1 %. In the “Push-ups” test, there were no high scores among the girls in the control
group, whilst the average scores increased by 76.9 %. In the “Trunk Lift” test, high scores increased by
7.7 %, and average scores by 53.8 %. In the “3x10 m Shuttle Run” coordination test, the girls in the control
group showed a 5.2 % improvement in results, with scores corresponding to the average level in both as-
sessments. Consequently, the overall assessment of general motor abilities at the end of the experiment in the
control group of boys and girls did not change and remained at a low level despite the improvement in indi-
vidual indicators.

An analysis of the dynamics of motor ability indicators among preschoolers in the experimental group
(bays, girls) in the final testing yielded the following data. Among boys in the EG, the result in the “30 m
run” test showed an increase of 11.7 %, and in the “10-second on-the-spot run” test — 37.7 %, with the as-
sessment for both tests rising from a low to a medium level.

The assessment of speed-strength abilities (the “Standing Long Jump” and the “Medicine Ball Throw”)
showed an improvement of 17.8 % in the “Standing Long Jump” test, which corresponded to an increase in
the rating from a low to a medium level. In the “Medicine Ball Throw” test, a 5.9 % improvement in results
did not change the group rating, which remained at a low level. In strength abilities (“Push-ups” and “Trunk
Lift”), the improvement in the “Push-ups” test was 102.0 %, and 55.6 % in the “Trunk Lift” test, which cor-
responded to an increase in the EG boys’ scores in both tests from a low to a medium level. In flexibility
(“Forward Bend” and “Side Stretch™), the increase in the “Forward Bend” test was 222.7 %, which
corresponded to an improvement in the boys’ scores from a low to a high level. In the “Side-step” test,
the increase for the boys was 134.8 %, with the score rising from a low to a medium level. In endurance
(the “2-minute run-walk” test), the group result for the boys in the experimental group increased by 17.1 %,
and in the “3x10 m shuttle run” test by 8.4 %, with the rating rising from low to medium in both tests. Based
on the total scores for general motor skills tests, 25.9 % of boys in the experimental group received high rat-
ings, and 50.6 % received average ratings. The overall rating for general motor skills, based on the total test
scores, improved from a low to a moderate level among boys in the experimental group by the end of the
experiment.

In the final testing, the girls in the experimental group showed an improvement in their results in the
“30-metre sprint” test (8.6 %) and the “10-second on-the-spot run” test (22.3 %), which corresponded to an
increase in their performance level from low to average. In speed-strength abilities (“Standing Long Jump”
and “Medicine Ball Throw™), the improvement in the first test was 19.7 %, which corresponded to a shift in
the girls’ assessment from a low to a medium level. In the “Medicine Ball Throw” test, the 9.1 % increase in
results did not change the rating across the two assessment periods (low level). In the strength-related tests
(“Push-ups” and “Trunk Lift”), performance improved by 107.8% in the first test and by 52.1% in the se-
cond, resulting in an increase from a low to a medium performance level in both tests.

In flexibility (“Forward Bend” and “Side Stretch”), the “Forward Bend” test showed an increase of
132.4 %, which resulted in the girls’ group rating rising from low to high level. In the “Side-to-side leg
spread” test, with a 191.3 % increase in results, the rating rose from low to medium. In endurance (the
“2-minute run-walk” test), the group result improved by 29.3 %, and in the “3x10m shuttle run” test by
8.4 %, which raised the group rating from low to medium level in both tests. The overall assessment of the
general motor fitness of the girls in the experimental group rose from a low to a moderate level.

A comparison of the trends in the assessment of general motor abilities among girls in the experimental
group, expressed as a percentage, revealed the following changes. In the experimental group, no girls
achieved high scores in the “30-metre run” test; 95.0 % of girls achieved average scores, and 5.0 % achieved
low scores. In the “10-second on-the-spot run” test, 40.0 % of girls achieved high results, 50.0 % received
average results, and 10.0 % received low results. In the “Standing Long Jump” test, 5.0 % of girls in the con-
trol group achieved high scores, whilst 95.0 % achieved average scores. In the “Medicine Ball Throw” test,
40.0 % of girls achieved average results, and 60.0 % achieved low results. In the strength test “Push-ups”,
45.0 % of girls in the control group achieved high scores, and 55.0 % achieved average scores. In the “Trunk
Lift” test, 35.0 % of girls achieved high scores, 55.0 % of girls in the control group achieved average scores,
and 10.0 % achieved low scores.

In the “Forward Bend” flexibility test, 90.0 % of girls in the EG received high marks, whilst 10.0 % re-
ceived average marks. In the “Sideways Leg Spread” test, 15.0 % of girls received high marks, whilst 85.0 %
of girls in the EG received average marks. In the “2-minute run-walk” endurance test, 100 % of the girls in
the experimental group achieved average results. Based on the combined results of the general motor skills
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tests, 25.5 % of the girls in the experimental group received high scores, whilst 65.0 % received average
scores.

To assess the effectiveness of the experimental programme for developing motor skills in older pre-
school children, an analysis was conducted of the changes in the measured indicators between the two groups
(the experimental group and the control group). A comparison of group indicators and the level assessment
of motor skills in boys from the EG and CG at the end of the experiment revealed a greater increase in the
EG, where the maximum percentage difference was observed in the “Forward Bend” test (64.8 %), and the
minimum difference in the 30-metre run test (4.8 %). The overall assessment of the studied indicators of
general motor abilities at the end of the experiment for boys in the experimental group corresponded to the
average level (1st assessment—Ilow level), whilst for boys in the control group, as in the initial assessment, it
corresponded to a low level (Fig. 1).

30 m sprint (speed)

10 s running in place (speed)
Standing long jump (speed-strength)
Medicine ball throw (speed-strength)
Push-ups (strength)

Trunk raises (strength)

Forward bend (flexibility)

Sideways leg spread (flexibility)

2-min run-walk (endurance)

Shuttle run 3x10 m (motor skills)

0% 50% 100% 150% 200% 250%

B EG (boys) CG (boys)

Figure 1. Percentage difference in motor ability scores between boys in the experimental group
and the control group at the end of the experiment

By the end of the experiment, the girls’ overall motor ability scores in the experimental group corre-
sponded, based on the total test scores, to the average level (1st assessment—Ilow level), whilst those in the
control group corresponded to the low level. The greatest percentage difference in general motor skills was
observed in the “Forward Bend” test (59.5 %), whilst the smallest difference was in the “Softball Throw” test
(3.4 %) (Fig. 2).
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30 m sprint (speed)

10 s running in place (speed)

Standing long jump (speed-strength)

Medicine ball throw (speed-strength)

Push-ups (strength)

Trunk raises (strength)

Forward bend (flexibility)

Sideways leg spread (flexibility)

2-min run-walk (endurance)

Shuttle run 3x10 m (motor skills)

0% 20% 40% 60% 80% 100% 120% 140% 160% 180% 200%

B EG (girls) CG (girls)

Figure 2. Percentage difference in motor ability scores between girls in the experimental group
and the control group at the end of the experiment

An analysis of the percentage distribution of general motor skills within the groups (CG, EG) showed
that, based on the total test scores, 25.8 % of boys in the EG received high marks in the final assessment,
50.6 % received average marks, and 23.5 % of boys received low scores; whereas in the control group, 7.1 %
of boys received high scores, 40.4 % received average scores, and 52.5 % received low scores. In the final
assessment based on the total test scores for general motor skills, 25.6 % of girls in the experimental group
received high marks, 65.0 % received average marks, and 9.4 % received low marks, whilst in the control
group there were no high marks; 44.5 % received average marks and 55.5 % received low marks.

Conclusions

The results of the final assessment showed that, compared to the control group, a higher percentage of
preschoolers in the experimental group demonstrated a high level of physical fitness and a higher overall
score for the motor skills indicators studied; this serves as evidence of the effectiveness of the comprehen-
sive programme we have developed and allows us to recommend its use in practice.

Practical recommendations:

1. Focus attention on the role of preschool teachers, as the research results showed that it is systematic
work in the nursery that determines children’s level of physical fitness. It is recommended to: regularly con-
duct a variety of physical education sessions, including games, musical-rhythmic and coordination exercises;
to adopt an individualised approach when selecting physical activities, taking into account the child’s age,
gender and level of physical development; to introduce modern health-promoting technologies and elements
of children’s fitness (yoga for children, breathing exercises, playful aerobics, children’s stretching, fitball
exercises, pilates for children).

2. As part of the study, a questionnaire survey was conducted among the parents of the children, the re-
sults of which revealed that their attitudes towards sport and physical activity were either high or moderate.
However, despite the parents’ positive attitude towards physical education, their practical influence on the
children’s level of physical fitness proved to be insufficient. In this regard, it appears necessary to strengthen
cooperation between families and the pre-school organisation in this area. In particular, it is recommended to
organise joint sporting events (family relays, hikes, walks); to hold educational sessions and parents’ meet-
ings explaining the role of daily physical activity, daily routines, hardening and nutrition; create information
leaflets and videos featuring simple home exercises that parents can do with their children; foster in parents a
clear understanding that setting a personal example of physical activity (daily walks, morning exercises, par-
ticipation in sporting events) has a significant impact.

Trends in physical education and sport. 2026, 2, 2(4) 9



L.S. Kuznetsova, S.l. Dyubanova

3. Create conditions for children’s independent physical activity: equip physical activity corners in
groups (balls, skipping ropes, gymnastic sticks, etc.); expand opportunities for outdoor walks with active
games; include elements of self-monitoring and encouragement (achievement charts, badges, “health pass-
ports”).

4. Introduce a system for monitoring physical fitness: conduct regular assessments of motor skills (at
least twice a year) and record progress; use the assessment results to draw up individual recommendations
for teachers and parents; analyse the link between family involvement and indicators of physical develop-
ment in order to adjust the programmes of pre-school organisations.

5. Improve the educational programmes of pre-school institutions: supplement physical education pro-
grammes with sections aimed at fostering children’s interest in sport and physical culture; integrate physical
activity into other types of activities (music lessons, drama, creative activities); organise interdisciplinary
health weeks, competitions and campaigns that promote the value of a healthy lifestyle.
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Organisational and Pedagogical Conditions for Improving
the Quality of Physical Education Lessons in Secondary Schools

The article examines the organisational and pedagogical factors that contribute to improving the quality of
physical education lessons in secondary schools. The study aimed to identify and analyse the conditions that
enhance the effectiveness of physical education lessons. The research was conducted during the 2019-2020
and 2020-2021 academic years at Secondary School No. 61 in Karaganda, Kazakhstan, and involved students
in Grades 9-11, physical education teachers, parents, and school administrators. Research methods included
analysis of scientific and methodological literature, questionnaires, interviews, pedagogical observation, and
analysis of students’ written reflections. The findings indicate that the quality of physical education lessons
depends on a combination of organisational, content-related, and methodological factors that shape students’
attitudes towards the subject and their participation in physical and sport activities. The results also show that
the integration of modern educational technologies, interactive teaching methods, and diverse forms of motor
activity is viewed by educational stakeholders as a promising approach to improving school physical educa-
tion. The findings may be used to develop programmes and organisational measures aimed at enhancing the
quality of physical education lessons in secondary schools.

Keywords: physical education, lesson quality, secondary school, organisational and pedagogical conditions,
modern educational technologies, interactive teaching methods, motor activity.

Introduction

Physical education is an essential component of general education, as it contributes to strengthening
students’ health, developing their motor abilities, and fostering a value-based attitude towards a healthy life-
style. In the context of the ongoing modernisation of the education system in the Republic of Kazakhstan,
improving the quality of school physical education has become increasingly important. Modern physical ed-
ucation is expected not only to ensure an adequate level of physical fitness but also to promote students’ in-
terest in physical activity, strengthen their motivation for regular exercise, and develop a conscious attitude
towards health preservation [1-3].

Contemporary requirements for organising the educational process involve updating the content of
school education, introducing innovative pedagogical technologies, and creating conditions for students’ ac-
tive participation in learning activities. However, educational practice demonstrates that physical education
lessons do not always fully meet students’ interests and educational needs. A considerable number of stu-
dents perceive physical education merely as a compulsory school subject rather than as an opportunity for
personal development, health improvement, and meaningful leisure activities [4—6].

Recent studies indicate that the quality of physical education lessons depends on a number of interrelat-
ed factors. Among the most significant are the content of the curriculum, the variety of teaching methods and
instructional tools employed, the professional competence of teachers, and the extent to which students’ in-
dividual interests and needs are taken into account [4, 7-11]. Consequently, increasing attention has been
paid to the use of modern educational technologies, interactive teaching methods, digital educational re-
sources, and various forms of organising motor activity [7, 9-11].

At the same time, the organisational and pedagogical conditions that ensure improvements in the quality
of physical education lessons through the use of modern educational technologies and updated lesson content
remain insufficiently explored. In particular, the possibilities of integrating interactive teaching methods, dig-
ital resources, and the variable component of the curriculum, as well as their influence on students’ attitudes
towards physical education and their involvement in physical and sports activities, require further investiga-
tion [4, 9, 11].
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Thus, an analysis of scientific literature and the practice of school physical education revealed a contra-
diction between the need to improve the quality of physical education lessons under the conditions of educa-
tional modernisation and the insufficient development of organisational and pedagogical conditions that
would make it possible to achieve this objective through modern educational technologies. This contradic-
tion determined the choice of the present research topic.

The study aimed to identify and analyse the organisational and pedagogical conditions that contribute to
improving the quality of physical education lessons in secondary schools.

The object of the study was the process of improving the quality of physical education lessons in sec-
ondary schools.

The subject of the study comprised organisational and pedagogical conditions and modern educational
technologies aimed at improving the quality of physical education lessons and fostering students’ positive
attitudes towards the subject.

In the present study, the quality of physical education lessons was considered as a complex characteris-
tic that includes students’ attitudes towards the subject, their involvement in physical and sports activities,
satisfaction with lesson content, as well as the evaluation of lessons by other participants in the educational
process.

The research hypothesis was based on the assumption that the creation of organisational and pedagogi-
cal conditions involving the use of modern educational technologies, interactive teaching methods, and the
expansion of the variable component of the curriculum may positively influence the quality of physical edu-
cation lessons and students’ attitudes towards the subject.

The following research objectives were formulated:

1. To analyse scientific and methodological literature on the problem of improving the quality of physi-
cal education lessons.

2. To investigate the attitudes of students, teachers, parents, and school administrators towards physical
education lessons.

3. To assess the role of modern educational technologies and variable lesson content in improving the
quality of physical education lessons.

4. To identify and substantiate organisational and pedagogical conditions for improving the quality of
physical education lessons in secondary schools.

Methods and Materials

The study was conducted during the 2019-2020 and 2020-2021 academic years at Secondary School
No. 61 in Karaganda, Republic of Kazakhstan. The participants included students in Grades 9-11, physical
education teachers, parents, and school administrators. The main participants of the study were school stu-
dents, whereas teachers, parents, and administrators acted as experts whose opinions made it possible to ana-
lyse the influence of the implemented organisational and pedagogical measures on attitudes towards physical
education lessons and to assess the prospects for their application in the educational process.

The research was carried out in three stages. At the first, diagnostic stage, the initial state of the problem
was examined. Students’ attitudes towards physical education lessons were analysed, factors affecting lesson
quality were identified, and students’ interests and educational needs were determined. In addition, the opin-
ions of teachers, parents, and school administrators regarding the organisation of physical education were
investigated.

At the second stage, organisational and pedagogical conditions aimed at improving the quality of physi-
cal education lessons were identified and implemented. The educational process incorporated modern educa-
tional technologies, interactive teaching methods, sports-related video materials, digital educational re-
sources, independent learning tasks, and various forms of motor activity. Particular attention was paid to ex-
panding the variable component of the curriculum and creating conditions that encouraged students to partic-
ipate actively in different forms of physical and sports activities.

At the final stage of the study, the outcomes of implementing the organisational and pedagogical condi-
tions were analysed. Particular attention was given to changes in students’ attitudes towards physical educa-
tion lessons, their level of involvement in physical and sports activities, as well as the opinions of teachers,
parents, and school administrators.

The theoretical basis of the study was formed by the analysis and generalisation of scientific and meth-
odological literature devoted to school physical education, improvement of lesson quality, and the applica-
tion of modern educational technologies in the educational process. The analysis of scientific sources made it
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possible to determine the main directions of the study, clarify the concept of the quality of physical education
lessons, and substantiate the choice of organisational and pedagogical conditions implemented during the
research.

To collect empirical data, questionnaires, interviews, pedagogical observation, and the analysis of stu-
dents’ written reflections were employed. Questionnaires were used to investigate students’ attitudes towards
physical education lessons, identify their interests, determine their satisfaction with lesson content, and ana-
lyse their opinions regarding the organisational and pedagogical measures implemented in the educational
process. Interviews with students, teachers, and parents helped to clarify the factors affecting the quality of
physical education lessons and to identify possible ways of improving them.

An additional source of information was students’ essays devoted to the role of physical education in
human life, their attitudes towards school physical education, and their perceptions of a modern physical ed-
ucation lesson. The analysis of these written reflections made it possible to identify the issues that were most
significant for students and to take them into account when developing organisational and pedagogical con-
ditions for improving lesson quality.

In the present study, the quality of physical education lessons was regarded as a complex characteristic
encompassing students’ attitudes towards the subject, their involvement in physical and sports activities, sat-
isfaction with lesson content, and evaluations of lessons provided by other participants in the educational
process.

The collected data were processed using qualitative and quantitative analysis methods. The results ob-
tained from questionnaires, interviews, and pedagogical observations were systematised, compared, and in-
terpreted in accordance with the objectives of the study, which made it possible to identify the most signifi-
cant organisational and pedagogical conditions for improving the quality of physical education lessons in
secondary schools.

Results and Discussion

At the initial stage of the study, special attention was paid to identifying the factors that determine the
guality of physical education lessons in secondary schools. The analysis of questionnaires, interviews, and
students’ written reflections showed that students’ attitudes towards physical education are influenced by
several interrelated factors. These include lesson content, the diversity of motor activities, the organisation of
the educational process, the use of modern educational technologies, and opportunities for students to
demonstrate independence and initiative during lessons.

To identify the most significant factors, students’ opinions were analysed. The results are presented in
Table 1.

Table 1

Organisational and pedagogical factors influencing the quality
of physical education lessons (according to students’ opinions)

Organisational and

pedagogical factor Main findings

Students emphasised the need to expand the variable component of the curriculum,
Lesson content include modern and popular types of motor activity, and update lesson content accord-
ing to their interests and needs

Students positively assessed opportunities to choose certain types of exercises, partici-
pate in group activities, and become more actively involved in organising educational
activities

Students expressed interest in sports-related video materials, digital educational re-
sources, interactive tasks, and multimedia teaching tools

Students highlighted the importance of independent assignments and the possibility of
choosing forms of physical activity outside school

Students associated increased interest in physical education lessons with lesson diver-
sity, the use of modern technologies, and opportunities for active participation

Organisation of the educational
process

Use of modern technologies

Independent activity

Motivation for participation

The obtained results made it possible to identify organisational and pedagogical conditions that formed
the basis for further work. These conditions included updating lesson content, using modern educational
technologies, applying interactive teaching methods, promoting students’ independent activity, and strength-
ening cooperation among participants in the educational process.
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The implementation of these conditions involved the use of sports-related video materials, digital edu-
cational resources, interactive assignments, and various forms of motor activity. Based on the results of the
study, the organisational and pedagogical conditions that exerted the greatest influence on improving the
quality of physical education lessons were systematised (Tab. 2).

Table 2

Organisational and pedagogical conditions for improving the quality
of physical education lessons

Content
Expanding the variable component of the curriculum and introducing modern
and popular forms of motor activity
Using video materials, digital educational resources, and multimedia teach-
ing tools
Applying group work, interactive assignments, and discussions of sports pro-
grammes and video materials
Assigning individual tasks and providing opportunities for independent
choice of physical activities

Area

Updating lesson content

Modern educational technologies

Interactive teaching methods

Students’ independent activity

Interaction among participants in the

. Cooperation among students, teachers, parents, and school administrators
educational process

The implementation of these conditions was accompanied by changes in attitudes towards physical edu-
cation lessons among different participants in the educational process. To assess these changes, repeated
guestionnaires were administered to subject teachers, parents, and school administrators. The results are pre-
sented in Table 3.

Table 3

Attitudes of subject teachers, parents, and school administrators towards physical education
lessons at different stages of the study

Participants Negative attitude Positive attitude Neutral attitude
Before, % After, % Before, % After, % Before, % After, %
?nugjg%tea‘:hers 757 243 16,2 64,9 8,1 10,8
Parents (n = 34) 20,6 5,6 73,5 91,2 5,6 2,9
?rfiog)' administrators 66,7 0 222 88,9 11,1 11,1

The analysis demonstrated that following the implementation of the organisational and pedagogical
conditions, the proportion of positive evaluations of physical education lessons increased in all groups of
respondents. The most pronounced changes were observed among subject teachers and school administra-
tors. Parents also began to perceive physical education lessons more frequently as an important component
of school education and an effective means of promoting a healthy lifestyle.

Overall, the findings suggest that improving the quality of physical education lessons is associated with
the creation of a comprehensive system of organisational and pedagogical conditions. These conditions in-
clude updating lesson content, using modern educational technologies, applying interactive teaching meth-
ods, and expanding opportunities for students’ independent activity. The findings highlight the potential of
these approaches for further improving physical education in secondary schools.

Conclusions

The present study focused on identifying and substantiating organisational and pedagogical conditions
that contribute to improving the quality of physical education lessons in secondary schools. The analysis of
scientific literature and the findings of the study make it possible to regard the quality of physical education
lessons as a complex characteristic associated with curriculum content, lesson organisation, educational
technologies employed, and consideration of students’ interests and needs.

The study revealed that students associate high-quality physical education lessons with several interre-
lated factors, including lesson diversity, an expanded variable component of the curriculum, the use of mod-
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ern educational technologies, and opportunities for independent activity and initiative. The findings indicate
that students’ interest in physical education is largely determined by their involvement in the educational
process and their opportunities for active participation in various forms of motor activity.

The study identified and described organisational and pedagogical conditions that can be considered as
interrelated elements of a unified system aimed at improving the quality of physical education lessons. The
implementation of these conditions created prerequisites for increasing students’ engagement in the educa-
tional process and fostering more positive attitudes towards physical education.

The findings do not claim to provide a comprehensive solution to the problem under consideration;
however, they demonstrate the relevance of further research into organisational and pedagogical mechanisms
for improving the quality of physical education lessons. Future studies may focus on expanding the use of
modern educational technologies, broadening the variable component of school curricula, and developing
new approaches to organising students’ motor activity.

Thus, the results obtained suggest that the creation of favourable organisational and pedagogical condi-
tions may serve as one of the promising directions for improving the quality of physical education lessons in
contemporary secondary schools.
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Integration of Kazakh National Games into the Physical Education System
as a Factor in Increasing the Physical Activity of Students in Rural Schools

This article examines the potential of Kazakh national games to increase physical activity levels among stu-
dents in rural schools. The study is relevant due to the growing prevalence of physical inactivity among
schoolchildren, declining interest in organised physical education classes, and the need to incorporate
ethnocultural elements into the educational process. The study aimed to provide a theoretical rationale for and
experimentally evaluate the effectiveness of incorporating Kazakh national outdoor games into the physical
education programme of rural schools. The study involved Year 5 and Year 6 students from a rural compre-
hensive school. Research methods included classroom observation, physical fitness testing, questionnaires,
comparative analysis, and statistical analysis. The results of the pedagogical experiment demonstrated that the
systematic inclusion of national outdoor games in physical education lessons increased students’ physical ac-
tivity levels, improved physical fitness, and fostered sustained motivation for participation in physical educa-
tion. The proportion of students with low levels of physical fitness decreased, while the proportion with aver-
age and high levels increased. These findings confirm the effectiveness of integrating Kazakh national games
into the physical education system for rural schoolchildren. Such games represent an effective means of de-
veloping physical abilities, promoting health, and preserving ethnocultural traditions.

Keywords: physical education, physical activity, national outdoor games, motor activity, rural school, physi-
cal fitness, ethnocultural education.

Introduction

The education system in the Republic of Kazakhstan is currently characterised by an increased focus on
promoting the health of young people, encouraging sustained motivation for physical education and enhanc-
ing the quality of physical education programmes. Kazakhstan’s regulatory documents emphasise the im-
portance of improving children’s and young people’s health, increasing their physical activity and promoting
a healthy lifestyle. These issues are particularly noticeable in rural schools, where limited access to sports
facilities and equipment often makes it difficult to organise comprehensive physical education and health-
related activities. The Law of the Republic of Kazakhstan “On Education” highlights the importance of cre-
ating learning conditions that support the overall development of students, safeguard their health, and en-
courage regular participation in physical activity. In practice, however, teachers are still seeking more effec-
tive and context-appropriate ways to increase pupils’ physical engagement during school hours [1, 2].

Recent studies have reported a steady decline in the level of physical activity among school-aged chil-
dren. Alongside this, researchers have pointed to a deterioration in physical development indicators and a
growing prevalence of sedentary lifestyles. Motivation for regular physical education lessons also appears to
be weakening. These challenges are especially evident in rural areas, where limited infrastructure, insuffi-
cient equipment, and a narrow range of extracurricular activities restrict opportunities for systematic physical
activity [3-6].

At the same time, current reforms in education have placed greater emphasis on incorporating
ethnocultural elements into teaching practice. In this regard, traditional Kazakh games are of particular inter-
est, as they combine physical movement with cultural meaning and elements of folk tradition. When used in
physical education lessons, such games tend to increase pupil engagement and help maintain interest in ac-
tive participation throughout the class. In practice, such activities are usually perceived by pupils as more
engaging than repetitive physical exercises [7, 8].
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Both domestic and international researchers have examined the use of traditional games in physical ed-
ucation in the scientific literature. They note that traditional games contribute to the development of physical
skills, coordination, reaction time, endurance and strength. They also emphasise their educational value in
developing collectivism, responsibility, mutual assistance, and respect for cultural traditions [9, 10, 11].

Of particular interest are the pedagogical ideas of M. Dulaty, who considered physical education to be a
vital component in the harmonious development of a child’s personality. In his works, he emphasised the
importance of strengthening children’s health through active physical exercise, spending time outdoors and
taking part in traditional outdoor games. According to the scholar, such activities contribute to the develop-
ment of observation skills, dexterity, speed, and independence [11, 12].

Despite the growing number of publications devoted to folk games and ethnopedagogy, their practical
implementation in rural school physical education has received considerably less attention. In particular, fur-
ther research is required into the methodological support, pedagogical conditions and effectiveness of using
Kazakh national games to increase student physical activity.

This study’s scientific novelty lies in its theoretical substantiation and experimental verification of the
effectiveness of using Kazakh national outdoor games to increase students’ physical activity in rural schools
with limited material and technical resources.

The study’s practical significance lies in its potential to enable physical education teachers in rural
schools to use the developed set of national outdoor games to organise in-class and extracurricular activities
aimed at improving students’ physical fitness and motor activity.

This study aims to provide a theoretical basis and experimental evidence for the effectiveness of using
Kazakh national outdoor games to improve the physical fitness of students in rural schools.

Methods and Materials

An educational experiment was conducted from September 2024 to May 2025 at a comprehensive
school in the Karkaraly district. Thirty-six Year 5 and Year 6 students participated in the study and were as-
signed to experimental and control groups. These groups were formed to ensure comparability of the study
indicators during the ascertainment phase of the experiment.

Standardised educational testing methods were used to determine the students’ level of physical fitness,
including:

- a 60-metre run to assess speed,;

- a 3x10-metre shuttle run to determine agility;

- a forward bend from a standing position to assess flexibility;

- a run 1000 metres to assess endurance;

- boys did pull-ups on a horizontal bar and girls did push-ups from a low support to assess strength.

The following methods were used in the study: analysis of scientific and methodological literature; ped-
agogical observation; questionnaires; pedagogical testing; comparative analysis; and mathematical statistics.

Mathematical statistics were used to analyse the results of the study, including calculating arithmetic
means, percentage distribution and comparing the results of the experimental and control groups. The analy-
sis of the indicators’ dynamics was carried out at the ascertaining and control stages of the pedagogical ex-
periment. Statistical processing of the data revealed positive dynamics in the physical fitness indicators of
students in the experimental group.

Throughout the study, particular attention was paid to adhering to the pedagogical and ethical principles
of the experiment. Participation in the study was voluntary for students and was carried out with the consent
of parents (legal guardians) and the educational institution’s administration. All diagnostic procedures took
into account the age and individual characteristics of the students, as well as safety and health requirements
for children during physical education and health activities. The confidentiality of the results obtained and
the anonymity of the personal data of the study participants were fully maintained.

Results and Discussion

It was established that the limited material and technical resources available to rural educational institu-
tions significantly complicate the implementation of the physical education curriculum.

In these conditions, traditional outdoor games have several advantages: they do not require complex
equipment, they are accessible, and they allow students to engage in physical activity in a variety of settings.

An analysis of student medical records revealed that 40 % of students were in the primary health group
and 60 % — in the preparatory group. These data suggest that a significant proportion of students have an
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insufficient level of physical fitness and highlight the importance of finding effective ways to increase physi-
cal activity.

A study of the factors contributing to hypokinesia in students found that the main reasons for declining
physical activity were a lack of interest in PE classes, heavy academic workloads and limited use of tradi-
tional outdoor games in education.

Before the educational experiment began, the physical fitness indicators of students in the experimental
and control groups were similar. Low levels of physical fitness were detected in 50 % of students in the ex-
perimental group and 51 % of students in the control group (Tab. 2).

Alongside the established levels of student physical fitness, the results of educational testing revealed
an insufficient development of physical qualities. The most pronounced difficulties were observed in tasks
requiring agility, strength, flexibility and endurance. The data obtained suggest that the current volume of
physical activity undertaken by students is insufficient for these physical skills to be fully developed in a tra-
ditional physical education classroom. This indicates the need to develop additional pedagogical tools aimed
at developing students’ core physical skills.

The following pedagogical principles were considered when selecting national outdoor games for the
study:

- comprehensive development of physical skills;

- variability of physical activity;

- the emotional appeal of game forms;

- appropriateness to the age characteristics of students;

- preservation of the ethnocultural content of the games.

The selected Kazakh national outdoor games (Tab. 1) were introduced as part of one of three weekly
physical education lessons for the experimental group. The pedagogical experiment lasted one academic
year. The outdoor games were incorporated into various sections of the lesson, depending on the learning
objectives. The games aimed to develop students’ speed, agility, flexibility, strength and endurance.

Table 1
Kazakh national outdoor games used in the experimental physical education programme for students

Direction of development .
. e National outdoor games

of physical qualities

Qara Borik (“Black hat”), Aue Tayaq (“Flying stick «), Zhiizik Alu

(“Raise the ring”), Tayaq Oyini (“Playing with a stick™), Qas Kulag

(“A sensitive ear”)

Games primarily aimed at developing  |Tartys (“Tug of war”), Sokyr Teke (“Blind goat”), Tobetay Tastamaq

Games primarily aimed at developing
speed skills

dexterity and coordination of move- (“Throwing the hat”), Oramal Tastau “Throwing a handkerchief”),
ments Tau Meniki (“My mountain”)
f?:)r(?s; ii))rllmarlly aimed at developing Aralmen (“Between the islands™), Toqta (“Stop!”), Qara Bérik (“Black hat™)

Qas Kulag (“A sensitive ear”), Borik Telpek (“Cap”), Atshylar Zharysy
(“Horsemen’s competition™), Tekeler Urysy (“Goat fight™),

Kogen Tartys (“Tug of war”)

Games primarily aimed at developing  |Kindik Sandyk (“Box”), Tort Ayaqtap Tartysu (“Tug of war on all fours”),
strength skills Kisi Koteru (“Raising a Man”), Audaraspak (“Horsemen’s fight™)

Games primarily aimed at developing
general endurance

A comparative analysis of the results from the initial and control stages of the experiment reveals posi-
tive trends in the physical fitness indicators of students in the experimental group. The most significant
changes were observed in the low physical fitness indicator, which decreased from 50 % to 13 %. Converse-
ly, the proportion of students with moderate (increasing from 31 % to 62 %) and high (increasing from
19 % to 25 %) levels of physical fitness increased (Tab. 2). In the control group, the changes were less pro-
nounced. These results suggest that the use of Kazakh national outdoor games has a positive impact on stu-
dents’ physical activity and fitness. After the completion of the educational experiment, differences between
the experimental and control groups tended to be statistically significant (p < 0.05).
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Table 2

Physical fitness indicators of students in the control and experimental groups before
and after the educational experiment (%)

Physical fitness level | Experimental group | Experimental group | Control group before |Control group after the
before the experiment | after the experiment the experiment experiment
High level 19 25 17 18
Intermediate level 31 62 32 38
Low level 50 13 51 44

The results obtained suggest that the positive changes are due to the combined effects of traditional out-
door games, which are characterised by high levels of physical activity and emotional engagement, as well as
being competitive. Furthermore, the game-based nature of the lessons fostered favourable conditions for en-
hancing students’ motivation to participate in regular physical education.

During pedagogical observations, it was found that students in the experimental group demonstrated
higher levels of activity, initiative and interest in completing physical exercises. Participation in traditional
games contributed to the development of teamwork, responsibility, and mutual support skills.

An additional parent survey revealed increased student interest in physical education classes and sports
clubs. Many parents noted that their children were becoming more proactive in organising outdoor games
outside school hours.

The findings obtained during the study suggest that traditional Kazakh games may be regarded as an ef-
fective component of physical education in rural schools. When these games were introduced into physical
education lessons, pupils became more actively involved in movement-based activities and showed greater
interest in regular exercise. In addition, participation in traditional games helped pupils interact more actively
with one another during lessons.

The practical value of such games becomes especially evident in rural schools, where the organisation
of physical education is often complicated by limited material and technical resources. For many rural
schools, this approach may be more useful because traditional outdoor games can serve as a practical and
accessible way of organising active lessons. The accessibility, emotional appeal and cultural significance of
these games make them an effective tool for modernising the physical education system.

Conclusions

The results of the study confirm that integrating Kazakh national outdoor games into the physical edu-
cation curriculum in rural schools is effective. The systematic use of national games was found to contribute
to increased levels of physical activity and improved physical fitness, as well as developing sustainable mo-
tivation for physical education.

The pedagogical experiment revealed positive developments in students’ key physical qualities, such as
speed, agility, strength, flexibility and endurance. The significant decrease in the proportion of students with
low levels of physical fitness demonstrates the pedagogical effectiveness of the approach.

These results suggest that Kazakh national outdoor games could be an important component of modern
physical education, offering health and educational benefits. Using them promotes the development of
teamwork and communication skills, as well as respect for cultural traditions and the formation of students’
ethnocultural identity.

The practical significance of the study lies in the potential application of the developed set of national
outdoor games in rural schools’ educational activities, during both in-class and extracurricular physical edu-
cation programmes. Therefore, integrating Kazakh national outdoor games into physical education can effec-
tively increase student physical activity and improve the educational process in rural schools.
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Physical Training Methodology for Boxers Aged 13-15 During the Training Phase

This paper presents the results of a study on the effectiveness of an experimental physical training programme
for young boxers aged 13-15 years. The aim of the study was to develop, substantiate, and evaluate a physi-
cal training programme for boxers at the training stage. The research was conducted at the private boxing
club “UPGRADE” in Moscow and involved male and female athletes aged 13—15 years. The training groups
were characterised by differences in age, experience, and skill level, with novice and experienced athletes
training together. To assess the effectiveness of the programme, participants completed a battery of ten stand-
ardised tests measuring general and sport-specific physical fitness. The proposed training methodology incor-
porated targeted exercises aimed at improving foot stiffness within the general physical training programme
of young boxers. The findings demonstrated that the experimental programme contributed to improvements
in the physical fitness indicators of the participants and may be recommended for use in the training process
of young boxers. Following the implementation of the programme, positive changes were observed in all
physical fitness indicators. The most pronounced improvements among girls were recorded in pull-ups (50%)
and the 1000-m run (42.2%), whereas boys achieved the highest gains in pull-ups (43.5%) and push-
ups (27.9%). The findings suggest that the proposed methodology can be effectively used in the training pro-
cess of young boxers.

Keywords: boxers aged 13-15, training phase, physical training, methodology.

Introduction

Boxing is a sport classified as a speed-strength discipline characterized by maximum physical intensity.
At the current stage of its development, the issue of training in youth boxing is particularly critical, as the
intensity of competition in the ring increases, placing high demands on boxers’ physical fitness [1, 2].

The participation of young male and female boxers in international competitions at the European and
World Championship levels can lead to an accelerated training process for young athletes and an unjustified
increase in time spent on specialized training at the expense of general physical conditioning, which results
in one-sided development, inconsistent athletic performance, a decline in motivation, and a halt in athletic
progress [2, 3].

Women’s boxing has been gaining popularity and has been included in the Olympic programme since
2012. At the 2028 Olympic Games, an additional women’s weight category is expected to be introduced,
resulting in medal competitions across seven men’s and seven women’s weight classes. The works of
E.P. Sharina, V.V.Chumash, L.V.Lagutenko, E.P.Krestovnikova, T.V.Chala, O.V. Domuladzhanova,
E.V. Gapesina, V.P. Stroshkov, A.M. Gladkikh, R.R. Magomedov, and others point to a lack of research
dedicated to the training of young female boxers [4, 5, 6, 7].

Research Objective. To justify, develop, and verify the effectiveness of a physical training methodolo-
gy for boxers aged 13-15 during the training phase.
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Methods and Materials

The study was conducted at the “UPGRADE” private martial arts club in Moscow, specifically in the
boxing section, one of the nine martial arts disciplines practiced at the club.

Six boxers aged 13-15 participated in the study—two girls and four boys—with athletic qualifications
ranging from 2nd-class athletes to candidates for Master of Sports. Of the boxers who participated in the
study, two girls have been members of the Russian junior national team since 2025, and one boy is a member
of the Moscow city team.

A distinctive feature of the training process in the boxing department of a private club is the heteroge-
neous composition of training groups, where beginners and fairly experienced athletes train at the same time,
and there is a high turnover of participants. The age composition of the groups is also heterogeneous, with
boys and girls training together.

To validate the experimental methodology for assessing the physical fitness of boxers aged 13-15, the
subjects underwent physical fitness testing consisting of 10 standardized tests designed to evaluate their gen-
eral and sport-specific physical fitness: 10-meter sprint, 3 x 10-meter shuttle run, standing long jump, 1000-
meter run, bench press, push-ups, pull-ups on a high bar, half-squats with a barbell on the shoulders, sit-ups
from a lying position in 1 minute, and the number of punches on a punching bag in 1 minute.

An analysis of video recordings of boxing matches involving boxers of different weight classes and ag-
es, both men and women, was also conducted, and pedagogical observation of the subjects was carried out.

Results and Discussion

To incorporate exercises for developing foot muscle strength into a general physical training program,
we conducted a study whose results revealed the significant role of foot stiffness—particularly that of the
transverse arch—in increasing the striking power of boxers [8-11].

We hypothesized that as an athlete’s weight increases, maximum acceleration increases; consequently,
punching power increases, and the need to enhance foot rigidity—particularly that of the transverse arches—
becomes all the more critical.

To validate the experimental methodology, we also measured the foot length of the subjects at the be-
ginning of the study while standing in a relaxed position and while contracting the intrinsic foot muscles
(“short foot™).

Figure 1 shows the difference in foot length between the relaxed standing position and the “short foot”
position (with the internal foot muscles tensed) in female boxers using a right-handed stance, expressed as a
percentage.

Left Foot 7,95
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Figure 1. Difference in foot length when standing at rest (1*)
and when the intrinsic foot muscles are contracted (2**) in young women %
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The analysis revealed that among the subjects—both female and male boxers who fight in a right-

handed stance—the difference between 1* and 2** of the left leg was higher in percentage terms, while for
athletes boxing in a southpaw stance, the difference in foot length when standing at rest and when contract-
ing the intrinsic foot muscles was greater on the right leg.

Based on the data obtained, exercises were developed to strengthen the foot muscles and build their

strength, specifically to strengthen the metatarsophalangeal transverse arch and the intrinsic foot muscles,
which were incorporated into the experimental physical training program for boxers aged 13-15.

List of exercises:

Exercises for strengthening and stabilizing the feet (barefoot):

- balancing on a hemisphere on one leg;

- jumping on the balls of the feet toward oneself;

- juggling tennis balls while standing on a platform at a 45° angle;
- moving across a hard surface by flexing the toes (“caterpillar”);
- walking on the outer edge of the foot 1 set of 5 minutes.

Core exercises (core muscles):

- plank;

- side plank;

- abdominal exercises (lower, upper, and oblique abs).

Exercises to improve coordination:

- forward rolls;

- backward rolls;

- trunk rotation around its axis + shadow boxing;

- 360° jumps;

- forward somersaults;

- walking on hands once;

- juggling a tennis ball.

Exercises to develop strength:

- Half-squat with a barbell on the shoulders onto a bench;

- Bench press;

- Barbell front raises.

To verify the effectiveness of the experimental physical training methodology for 15- to 16-year-old

boxers, the subjects’ fitness was tested, after which the developed methodology was implemented in the
training process of the boxing division of the private fighting club “UPGRADE” in Moscow from October
2024 to December 2025.

60,00

50,00

40,00

30,00

20,00

10,00

0,00

Upon its completion, retesting was conducted, the results of which are presented in Figure 2.
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Figure 2. Percentage increase in results for boys and girls at the conclusion of the study

Among the girls, the greatest improvement in performance was seen in pull-ups (180 %), followed by

the 1000-meter run. — 42.19 %; in the push-up test, the result increased by 27.3 %; in the bench press, there
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was a 23 % increase; in sit-ups in 1 minute — by 21.8 %, in the barbell shoulder press, the result increased
by 9.8 %, the number of punches on the punching bag in 1 minute increased by 9.5 %, speed abilities (10-
meter dash) improved by 9.3 %, and the smallest increase occurred in the standing long jump, where the re-
sult increased by 5.5 %.

Among the boys, pull-up results improved by 43.5 %; the push-up test ranked second in terms of
growth rate, with a 27.9 % increase; in the half-squat with a barbell on the shoulders, performance increased
by 24.4 %; in the bench press, results increased by 22.9 %; in the 1-minute sit-up test, results increased by
17.1 %; and the number of punches on the punching bag in 1 minute increased Performance in the 10-meter
dash and the 1,000-meter run increased by 8.7 %, and the result in the 3x10-meter shuttle run improved by
6.3 %. And, just as with the girls, the smallest increase was in the standing long jump test, which improved
by 4.9 %.

It should be noted that among the young men, the greatest improvement in performance was observed
in tests of strength and strength endurance, with gains ranging from 17.1 % to 43.5 %.

A separate study was conducted to evaluate the effectiveness of a set of exercises designed to strength-
en the feet.

At the initial stage of the study, foot stiffness was assessed by measuring foot length in a relaxed stand-
ing position and during contraction of the intrinsic foot muscles.

During the mesocycle from October 13, 2025, to November 4, 2025, the exercise program was incorpo-
rated into the training regimen of boxers aged 13-15. To strengthen the foot muscles and develop their
strength, specifically to strengthen the metatarsophalangeal transverse arch and the intrinsic foot muscles,
these exercises were included in the experimental physical training program for boxers aged 13-15.

During the study period, 50 training sessions were conducted, of which 14 sessions (28 %) were dedi-
cated to strengthening the foot muscles, 5 training sessions (10 %) were conducted to develop strength,
5 sessions (10 %) to develop strength endurance, 5 sessions (10 %) to develop speed, and 4 sessions each
(8 % each) were conducted to develop coordination and general endurance.

The list of exercises is provided above.

At the conclusion of the study, the results of changes in foot length while standing at rest and with the
foot’s intrinsic muscles contracted are presented in Table 1.

Table 1
Difference in foot length measurements at the conclusion of the study
Right foot (cm) Left foot Difference (cm) and|  Difference
Ne Athlete (cm) % (cm) and %
1 2" 1 2 Right foot Left foot

Athlete 1 26 24,7 26 24,1 1,3 5 1,9 7.3
1 Weight: 60 kg

Candidate for Master 26 24,8 26 24,3 1,2 4,6 1,7 6,5

of Sports

Athlete 2 22 20,5 22 20,1 15 6,8 1,9 8,6
2 Weight: 57 kg

Candidate for Master 22 20,6 22 20,1 1,4 6,4 1,9 8,6

of Sports

Athlete 1 26 23,6 26 23,9 2,4 9,2 2,1 8,1
3 Weight: 80 kg

Candidate for Master 26 23,8 26 23,9 2,2 8,5 2,1 8,1

of Sports

Athlete 2 24 21,5 24 21,1 2,5 11 2,9 12,1
4 |Weight 57

1st class 24 21,5 24 21,3 2,5 11 2,7 11,25

Athlete 3 25 23,2 25 23,5 1,8 7,2 18 7,2
5 [Weight 66

1st class 25 23,2 25 23,5 1,8 7,2 1,8 7,2

Athlete 4 24,5 23,2 24,5 22,5 1,3 53 2,0 8,2
6 |Weight 57

ond class 24,5 23,2 24,5 22,5 1,3 53 2,0 8,2
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An analysis of the results revealed that, following the incorporation of exercises designed to increase
foot stiffness into the experimental protocol, changes occurred in a number of athletes, while for other partic-
ipants, the results remained unchanged from the beginning of the study. An increase in foot stiffness was ob-
served in male and female athletes boxing in a right-handed stance, primarily on the right leg. In our opinion,
three weeks (one mesocycle) is insufficient to achieve positive results, and the duration of the intervention
must be extended.

Conclusions

An analysis of available sources of information has shown that the number of exercises designed to
train the feet in athletes across various sports is quite limited, and specifically, there are virtually none target-
ing the transverse arch.

In the physical training program for boxers aged 13-15, exercises aimed at strengthening the muscles of
the feet and trunk (core) were included in training sessions at the end of the main part, accounting for 28 %
of the total number of sessions. A pedagogical experiment to increase foot rigidity showed that 3 weeks are
insufficient to achieve positive results and that the duration of the intervention must be increased.

An indirect indicator of the effectiveness of the experimental methodology can be considered the suc-
cessful performance of the athlete who participated in the study, who took first place in the 60 kg weight
class at the European Youth Boxing Championships in Novo Pozar, Serbia. Another athlete won a bronze
medal in the 57 kg weight class at the 3rd CIS Games held from September 28 to October 10, 2025, in Gan-
ja, Azerbaijan. Based on the above, it can be concluded that the experimental physical training methodology
for boxers aged 13-15 has demonstrated sufficient effectiveness and can be utilized in the training process
for boxers during the preparatory phase.
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