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Personal sports culture is a factor in reducing
the negative impact of the media environment
on an athlete’s values

For an athlete striving for athletic achievements, the values of suc-
cess can be negatively affected by various factors, in particular, the
media environment. One of the characteristics of modern media con-
tent is the subjectivity of assessments of events that are presented
in information messages. The media environment contains a large
amount of content, and excessive public display of commercials fea-
turing athletes leads to a substitution of values for both beginners and
leading athletes, for whom the desire for athletic achievements fades
into the background. Often, many media reports about competitions
focus the viewer's attention on the scenes of violence and aggression
of athletes during competitions, as a result of which other participants
in sports competitions may form a misconception about sports spirit
and fair play. Constant information flows can reinforce negative ste-
reotypes among athletes regarding ethnicity, gender, age, or physical
characteristics of athletes, which contributes to increased discrimina-
tion and prejudice against competitors.

Thus, mediation can lead to negative consequences for an athlete
with unstable values. In sports activities, the formation of an athlete's value system is conditioned by the influ-
ence of a cultural approach. The sports culture of a personality is formed in the process of the interiorization by
a personality of the cultural and educational potential, values and technologies of sports, as well as as a result of
the accumulation of experience in physical culture and sports activities and filling it with personal meaning. The
space of personal sports culture orients students to improve and effectively realize their motor abilities, which
as a result leads to the formation of stable personal qualities and value attitudes.

The values of sports culture can become an effective mechanism for eliminating the negative impact of me-
dialization on an athlete’s values. The formation of a stable value system based on the principles of respect, fair
play, team spirit, patriotism and the desire for self-improvement allows an athlete to resist the negative effects
of mediation, preserve their individuality and moral principles. The development of a personal sports culture
requires the combined efforts of the family, the coach, the sports organization and the athlete himself. Only in
this case, itis possible to ensure the formation of a harmoniously developed personality capable of successfully
performing in the sports arena and adequately representing his country.

Reducing the negative impact of medialization occurs when, in the context of broadcasting various content,
an athlete with a high level of sports culture remembers and realizes his own values and goals for which he is
engaged in sports. Focusing on training, developing skills, and achieving personal bests in sports helps an ath-
lete maintain positive motivation. One of the aspects of full-fledged protection from negative media content is
the development of critical thinking and media literacy among athletes, who must understand the mechanisms
of influence, ways of manipulating public opinion, and know the differences between constructive and destruc-
tive criticism.

The sports culture of an individual, formed on the principles of media literacy, professionalism and the inner
values of an athlete, is a powerful tool for protecting athletes from the negative effects of mediation.

A healthy society is far from indifferent to what values young athletes profess, to what extent their morality
corresponds to universal human positions and contributes to the progress of social relations. In this regard, itis
especially important that the formation of a value system for sports youth in the media space takes place on the
basis of attitudes towards fair competition and fair struggle.

We invite scientists to publish the results of scientific research aimed at finding and studying the value meanings of physical
culture and sports.

Editor-in-Chief of TPPC, Honored Worker of Physical Culture of the Russian Federation

Dr. Hab., Professor L.l. Lubysheva
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Abstract
Objective of the study is to identify current trends in the training of martial artists based on the content analysis of publica-
tions in the journal TiPFK.
Methods and structure of the study. The study included a content analysis of sixty issues of the journal "Teoriya i praktika
fizicheskoy kultury”. (TiPFK) for the period from 2020 to 2024. Two hundred and fifty-seven articles on martial arts were
identified. The selected materials were used to study the quantitative and qualitative indicators of the authors' publication
activities in various fields and sports disciplines. The goal was to analyze the authors’ activity in different sports.
Results and conclusions. Current trends in the field of training martial artists are manifested in the emphasis on the physi-
ological aspects of sports (37 works), monitoring the level of athletes' readiness (33), practicing technical and tactical skills
(28), studying the history and evolution of sports disciplines (24), psychological training (23) and general physical training
(21). However, the study revealed a deficit of publications devoted to the use of information technology in sports (only 4
articles), which contrasts with the importance of this area in the current realities. In total, 15 areas of publication activity of
authors in the field of martial arts were identified with a range from 4 to 37 articles, which is clearly visualized in the pre-
sented diagram.

Keywords: martial arts, content analysis, modern trends, training of martial artists, articles on martial arts, publication activity.

Introduction. In the modern conditions of active
work of specialists and versatility of scientific research
in the field of martial arts, it is very important to have
information about the features of the latest develop-
ments and trends reflected in the publications of jour-
nals in the field of physical education and sports. One of
such journals is "Teoriya i praktika fizicheskoy kultury”
(TiIPFK), which is a popular scientific platform for pub-
lications of researchers, teachers, coaches and other
specialists in the field of martial arts. The scientific and
theoretical journal, founded in 1925, is included in the
Scopus database, the Russian Science Citation Index
(RSCI), and the EBSCO database of English-language
periodicals. This journal has a high status, unique in-
formation content, and its 100-year historical archive
of publications contains knowledge and practices that
reflect the current needs of sports science [5, 3].

Martial arts are constantly evolving, which is ac-
companied by a search for new solutions in various di-
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rections. Therefore, it is important to identify modern
trends that play an important role in the development
of martial arts. In this regard, conducting a content
analysis of publications on martial arts for the period
from 2020 to 2024 will allow us to identify publication
activity in various sports, the main current areas of re-
search and trends in change [1, 2, 4, 6, 7].

Objective of the study is to identify modern trends
in the training of martial artists based on the content
analysis of publications in the TiPFK journal.

Methods and structure of the study. A content
analysis of publications in the TiPFK journal from 2020
to 2024 was conducted. The journal is published once
a month, so all 60 issues over the past 5 years were
analyzed.

Atotal of 257 articles on martial arts were identified
to analyze the quantitative and qualitative parameters
of the publication activity of authors on various topics
and sports.
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Results and conclusions. An analysis of publica-
tion activity over the past five years showed that, on
average, 51.4 articles were published annually in the
TiPFK martial arts journal, which is 4.3 articles in a
monthly issue. The dynamics show a smooth increase
in the number of articles per year from 39 in 2020 to
61 in 2024 (Fig. 1), which indicates an increase in the
publication activity of authors on martial arts by 56.4%.
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Fig. 1. Dynamics of the number of articles on mar-
tial arts in the TiPFK journal for the period 2020-2024

Publications in the TiPFK journal over the past five
years have been written on 19 types of martial arts
(Fig. 2). The distribution of articles by types of martial
arts varies from 1 to 38. The largest number of pub-
lications were made, in general, on all types of mar-
tial arts (42 articles). The most popular martial arts
in the scientific journal are all 6 Olympic sports: judo
(38 articles), wrestling (29), boxing (26), fencing (17),

Eastern martial arts 0 1
Aikido 1N
Army hand-to-hand combat 1l
Other types of wrestling
Mixed martial arts (MMA)
therse [N 7
Muay Thai
Kickboxing [N ©
Karate NN 12
Hand to hand combat
Taekwondo
Fencing
Sambo
soxing | 26
Sports wrestling
Judo
Allmartial arts NG 2

10 15 20 25 30 35 40 45
Number of articles

Fig. 2. Number of articles by martial arts in the TiP-
FK journal for the period 2020-2024

taekwondo (14) and karate (12). Also, two domestic
types of martial arts have high rates of publication ac-
tivity: sambo - 26 articles, hand-to-hand combat — 12
articles. The following martial arts have average rat-
ings: kickboxing (9 articles), muay thai (8), wushu (7),
mixed martial arts (MMA) (5). The lowest ratings are
for army hand-to-hand combat (3 articles), aikido (3),
other types of wrestling (belt wrestling — 2, jiu-jitsu — 1,
kurash — 1, kazakhsha-kures — 1) and oriental martial
arts (1).

By type of martial arts, the largest share falls on
wrestling martial arts - 98 articles, which is 38% (Fig.
3). Striking martial arts make up 30% (76 articles).
There are 42 articles (16%) devoted to all martial arts.
The smallest values for the number of publications are
for mixed martial arts and martial arts with weapons,
24 (9%) and 17 (7%) articles, respectively.

®\Wrestling martial arts
% (35%1 ® Percussive martial arts
BAIl martial arts

Mixed martial arts

®Martial arts with weapons

76 (30%)

Fig. 3. Number of articles by types of martial arts in
the TiPFK journal for the period 2020-2024

The analysis allowed us to identify 15 areas of pub-
lication activity of authors of articles on martial arts in
the TiPFK journal (Fig. 4). The largest number of ar-
ticles (more than 20 in each area) were published on
sports physiology (37 articles), fitness control (33),
technical and tactical training (28), history and de-
velopment of sports (24), sports psychology (23) and
physical training (21). The areas with average ratings
(from 10 to 20 articles): biomechanics of sport — 19
articles, health-improving physical culture — 14, mod-
elingin sport— 11, and training planning — 10. The low-
est ratings (less than 10 articles) are for the topics of
service-applied sports (9 articles), integrated training
(9), sociology of sport (8), adaptive sports (7), and in-
formation technology (4).

Conclusions. Thus, the results of the content
analysis of publications in the TiPFK journal over the
past five years show that the interest of authors in pub-
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Fig. 4. Number of articles on martial arts in the TiP-
FK journal for the period 2020-2024

lishing articles on martial arts is increasing every year,
as evidenced by the positive dynamics of the num-
ber of articles from 2020 to 2024. At the same time,
the publication activity of authors is more focused on
wrestling martial arts (38%), such as judo, wrestling
and sambo. The publication activity on striking mar-
tial arts (30%), such as boxing, taekwondo and karate,
is slightly lower. 16% of publications were completed
without highlighting a specific type of martial arts. The
smallest number of publications are on mixed mar-
tial arts (hand-to-hand combat, mixed martial arts
(MMA), army hand-to-hand combat) — 9% and martial
arts with weapons (fencing) — 7%.

Modern trends in the training of martial artists are
revealed, expressed in the greatest interest among re-
searchers in areas related to the physiology of sports
(37 articles), training control (33), technical and tac-
tical training (28), history and development of sports
(24), sports psychology (23) and physical training
(21). At the same time, the analysis showed that an
insufficient number of publications is observed in the
areas of information technology in sports (4 articles),
which is quite relevant in modern conditions. A total of
15 areas of publication activity of authors on martial
arts were identified in the range from 4 to 37 articles.
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Abstract
Objective of the study is to determine the methodological features of teaching swimming to adults based on theoretical
analysis.
Methods and structure of the study. An analysis of scientific, methodological and Internet sources was performed to
identify an effective methodology for teaching swimming to adults, where the criterion is the time of training or the time pe-
riod of training. The sample consisted of scientific publications presented on the websites of the library systems library and
cyberleninka for the period 2006-2024.
Results and conclusions. In the course of the study, it was determined that the main distinctive feature in teaching swim-
ming to adults is the emphasis on the psychological side of the educational and training process. At the same time, special
attention is paid to teaching correct breathing. From all the diversity presented in the literature and the Internet, two main
methods of teaching swimming stand out: the traditional method - teaching swimming 1-2 styles, and the complex method
— teaching swimming all four styles.

Keywords: swimming, swimming courses, swimming teaching methods, front crawl, breaststroke, back crawl, sports

swimming techniques, modern swimming schools.

Introduction. Modern research has shown that
swimming affects relaxation and stress relief. Water
has a calming effect, swimming improves mood, re-
duces symptoms of depression, anxiety, and prevents
the development of professional burnout [11].

Objective of the study is to identify the methodo-
logical features of teaching swimming to adults based
on theoretical analysis.

Methods and structure of the study. An analy-
sis of scientific, methodological and Internet sources
was carried out to identify the most effective methods
of teaching swimming to adults (the criterion is the
time of training or the time period of training), study-
ing under the guidance of a trainer in fithess centers
or in online schools offering support for the process of
mastering various swimming techniques. The sample
consisted of scientific publications presented on the
websites of the library systems library and cyberlenin-
ka for the period 2006-2024.

Results and conclusions. In their works, most
authors recommend taking into account not only
age and psychological characteristics when teach-
ing adults, but also paying attention to the essence of
the pedagogical impact exerted on an adult during the
learning process [5, 1].

As a rule, a deterrent to learning to swim is the
presence of fear of water in mature people. One of
the reasons for fear may be psychological trauma re-
ceived in childhood as a result of a personal unsuc-
cessful experience of swimming and the experienced
fear of drowning, or fear of being in the water in an un-
supported position, that is, without touching the bot-
tom or the sides of the pool with your feet. In this case,
experts suggest combining physical training with
psychological work to overcome fear when teaching
adults to swim [5].

To relieve stress, relax, and distract yourself from
thoughts about the upcoming immersion in water, it is

Theory and Practice of Physical Culture | tpfk.ru | August| Ne 8-2025



recommended to begin training with mastering proper
breathing, first on land and then in water. In this case,
breathing exercises are used before performing basic
water exercises, such as “float”, “star”, etc. This se-
quence further increases readiness to perform subse-
quent exercises [5, 3]. Having conducted a theoreti-
cal analysis of scientific and methodological research
on teaching swimming over the past decade (2014-
2024), we have to state the absence of works related
to teaching swimming to adult students. Experts have
presented experimentally substantiated approaches to
teaching swimming in different ways to children or stu-
dent youth during the development of elective courses
in physical education and sports at a university.

In particular, the methodology of integrated swim-
ming training has been developed for students of
any age and assumes that a person will be able to si-
multaneously learn all sports swimming techniques
(freestyle (or front crawl), breaststroke, backstroke,
butterfly) from the first lesson. According to the meth-
odology, this training option shortens the period of
psychological adaptation to water: no more than 3
lessons are allocated for tactile connection with water,
learning how to breathe correctly and lie on the wa-
ter, and then the technique of swimming in a certain
way is mastered. When using the traditional method of
teaching swimming, accustoming to water occurs only
after the 12th lesson [6].

The following approach presented in the litera-
ture has also been tested in the process of teach-
ing students and assumes simultaneous mastering
of all non-sports and sports swimming techniques.
Non-sports swimming techniques are understood as
a combination of elements of two sports styles. For
example, a combination of elements of the swimming
technique of backstroke and breaststroke; front crawl
and breaststroke; butterfly and breaststroke, etc. The
use of “non-sports swimming techniques” (e.g. legs
crawl + arms breaststroke; legs crawl + arms butterfly;
backstroke — stroke with both arms at the same time,
etc.) allows you to quickly understand how the arms
and legs work separately in each sport swimming
technique, and also helps to improve the functional
capabilities of the body and the level of swimming
fitness. At the Kuban State Agrarian University, such
a program for teaching students to swim was imple-
mented over 18 lessons, the result of which was: 90%
of students who knew how to swim mastered the front
crawl, 98% - backstroke, 87% — breaststroke and 10%
— dolphin [12].
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Swimming training for primary school children
is offered in accordance with the laws and princi-
ples of biomechanics. It is necessary to take into
account the energy consumption and coordination
complexity of each of the four swimming methods
[10]:

- when learning to swim the front crawl, the main
difficulty lies in the cyclical and constant control of
breathing — inhaling for a certain number of strokes;

- to master the breaststroke, it is necessary to
master a large number of technical elements, using
preparatory exercises on land;

- the back crawl is similar to the front crawl: breath-
ing is easier to master, however, the method seems
difficult due to limited visibility, where the only land-
marks will be wave breakers and flags at the 5-meter
mark;

- the butterfly is the most energy-consuming swim-
ming method, since the dynamic load falls on the up-
per body.

Based on this, it is believed that for the success-
ful formation of swimming skills for children of primary
school age, it is necessary to begin swimming training
with the front crawl and back crawl due to the similarity
of technique and economy in performing movements
[10].

The study by Kozlova N.Yu. presents experimental
data on teaching swimming to primary school children
using all sports methods simultaneously. The train-
ing begins with mastering arm movements, which as
a result contributes to a faster period of mastering a
certain sports method compared to the traditional ap-
proach (first forming the correct leg work). The train-
ingincludes 5 stages: introductory (getting used to the
aquatic environment); creating an image of swimming
technique using all methods; improving swimming
technique over short distances (25 meters); teaching
the coordination of arm and leg work using all sports
swimming methods; improving swimming technique
using all sports methods [7].

Kurganova E.N., using the holistic-separate
method of teaching swimming, recommends dividing
exercises into separate elements, performing each
movement first on land and then in water when study-
ing a certain swimming method. In addition, the im-
portance of maintaining the correct sequence during
training is indicated: demonstration of the element;
explanation of the technique of execution; methodi-
cal instructions with setting motor tasks; execution
on land and in water [8]. Recently, various short-term
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online courses and programs for teaching swimming
to adults have become especially popular. With a
trainer, basic skills can be mastered in 6-12 lessons.
For a beginner, it is advisable to study 2-3 times a
week [3]. Table 1 provides a comparison of modern
schools and their courses/programs for teaching
swimming to adults:

An analysis of the training content of the courses in
the above-mentioned schools shows that in order to
master 1-2 sports swimming techniques, as well as to
swim a distance of 100 to 500 meters, it is necessary
to practice 2-3 times a week for one month. However,
the authors point out that it is better to increase the
training to five times a week to achieve the best result,
and for this it is necessary to practice at least three
times a week.

Conclusions. The study found that the main dis-
tinctive feature in teaching swimming to adults is the
emphasis on the psychological side of the educational
and training process. In this case, special attention
is paid to teaching correct breathing. Among all the
diversity presented in the literature and on the Inter-
net, two main methods of teaching swimming stand
out: the traditional method - teaching swimming 1-2

styles, and the comprehensive method - teaching
swimming all four styles.

References

1. Agadzhanyan N.A., Baevsky R.M., Berseneva
A.P. Problemy adaptacii i uchenie o zdorove.
Ros.un-t druzhby narodov. Moskva: Izd-vo
RUDN, 2006.

2. Andrianov A.K. Innovacionnye metody differen-
ciacii sportivnogo obucheniya plavaniyu studen-
tov v vuzakh. Socialno-ekonomicheskie yavleni-
yaiprocessy. 2012. No. 1. Pp. 255-259.

3. Antonenkov Danil. Informacionnyy sayt «<Sports».
Elektronnyy resurs. URL: www.sports.ru (data
obrashheniya: 27.09.2024).

4. \Vebsayt «<SwimlLab Laboratoriya plavaniya». Ele-
ktronnyy resurs. URL: swimlab.pro/school (data
obrashheniya: 27.09.2024).

5. Gershun G.S., Lakhtin A.Yu., Vakulenko A.N.,
Gulyaev A.A. Osobennosti formirovaniya kom-
pleksa uprazhneniy dlya obucheniya plavaniyu v
vozraste ot 45 do 60 let. MNKO. 2019. No. (76).
URL: https://cyberleninka.ru (data obrashheni-
ya: 29.09.2024).

Table 1. Content aspects of courses (programs) for teaching swimming to adults, presented on the official

websites of swimming schools on the Internet

Name of the school
(write ONLINE
or CITY if in person)

Course/program features

Duration of
the course/
program

Result of mastering
the course/program

cording to Terry Laughlin’s “To-
talEmersion” method. After each
lesson, the student receives
additional training materials

Swimming laboratory «Swim- | Course «Beginner» 12 workouts Mastering the basic skill of swim-

Lab» Deep video analysis of swimming | (1 month) ming using the front crawl method

swimlab.pro technique

Healthy swimming school.RF | Course «HEALTHY SWIM COM- 16 lessons Basic swimming skills (breathing,
PLEX>» (2 months) lying on the water) and two swim-
Comprehensive health training in ming styles (breaststroke + crawl/
all swimming techniques breaststroke + backstroke/crawl +

backstroke)
| Love Swimming Course «Level 1» 12 lessons Ability to swim using the front crawl
perm.ilovesupersport.ru The training is conducted ac- (1 month) and the ability to swim 500 meters

without stopping

Swim Serafim swimserafim.ru

Course «from 0 to 400»
Trainings are held online. The

3 workouts per
week

Ability to swim in one of the four
swimming styles and the ability

with a trainer in the water. Video
analysis of swimming technique

student trains independently (from 1to 6 to swim a distance of 400 meters
months) without stopping
Born4Swim Course “Swimming from 12 lessons Ability to swim in one of the four
born2swim.ru scratch”. Training takes place (1 month) swimming styles and the ability

to swim a distance of 100 meters
without stopping
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Abstract

Objective of the study is to identify the influence of warm-up intensity and duration predictors on the competitive results
of sprint swimmers.

Methods and structure of the study. During the work, three warm-up options of similar content were analyzed: long
(3000 m), short (1500 m) and high-intensity (1000 m). The swimming time for 100 m and the intermediate swimming time of
the first 50 m segment were recorded. The duration and intensity of the warm-up varied.

Results and conclusions. It was found that in order to achieve high athletic results in sprint swimming, it is possible to use
both long and short (up to 1500 m) warm-up in water — any of the options can be successful. A high-intensity warm-up and

a short rest period before the start (10 min) have a decreasing effect on swimming results.

Keywords: swimming, sprint swimmers, intensity, warm-up duration, different warm-up options, athletic performance.

Introduction. The question of the optimal duration
and volume of swimming during the warm-up of sprint
swimmers in water remains open to date. The gener-
ally accepted time duration of the warm-up before the
start is considered to be a time range from 20 to 45
minutes [7].

The content of the warm-up for swimmers includes
preliminary exercises for flexibility and increasing joint
mobility [2]. Exercises in water begin with an intensi-
ty of 20-40% of the maximum. Most of the warm-up
should be performed with an intensity of 30 to 50% of
the athlete's VO2max [4]. Warm-up exercises in water
should include swimming in elements and in full coor-
dination to warm up all muscle groups. The warm-up
ends with starts and turns [5].

To date, there is no standard universal warm-up
that could be recommended for swimmers of any spe-
cialization. Warm-up is selected individually for each
athlete. Moreover, different types of competitive pro-
grams in swimming require special warm-up exercis-
es [3]. There are no precise ideas about the content,

volume and intensity of pre-start warm-up for sprint
swimmers. There is also no consensus on the rest time
between warm-up and start [1, 6].

Objective of the study was to identify the influ-
ence of predictors of warm-up intensity and duration
on the competitive result of sprint swimmers.

Methods and structure of the study. The study
involved 12 qualified sprint swimmers aged 22.5%+1.5
years with over 10 years of swimming experience.

Three warm-up options with identical content were
studied: long, with a total volume of 3000 m; short, with
a total volume of 1500 m; high-intensity, with a total
volume of 1000 m. After the warm-up, the swimmers
competed in the 100 m freestyle. The swimming time
for 100 m and the intermediate swimming time of the
first 50 m segment were recorded. The duration and
intensity of the pre-start warm-up of sprint swimmers
were analyzed as predictors of athletic performance.

Statistical data processing was performed using
repeated measures analysis of variance (ANOVA). The
significance of differences was set at p<0.05.
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Results and conclusions. After a long warm-up
(LW), the average result of sprint swimmers in 100
m swimming was 60.15 sec (0=6.88); after a short
warm-up (SW) — 60.26 sec (0=7.21), after an intensive
warm-up (IW) — 61.83 sec (0=6.87).

Evaluation of effects within the sample of subjects
showed that there are significant differences between
the results shown after different warm-up options.
Pairwise comparisons revealed that the differences in
the results shown after a long and short warm-up are
not statistically significant. The results shown after a
long and intense warm-up, as well as after a short and
intense warm-up, are identified as statistically signifi-
cant (Table 1).

The average swimming time of the first 50 m at a
distance of 100 m after along warm-up (LW) was 28.45
sec (0=3.27), after a short warm-up (SW) — 28.64 sec
(0=8.35), after an intensive warm-up (IW) — 28.88 sec
(0=3.42).

Analysis of variance by the method of paired com-
parisons revealed statistical insignificance of differ-
ences in the results in sprint swimming after along and
short warm-up, as well as after a short and intensive
warm-up. Significant differences were found between
the results of swimmers shown after a long and inten-
sive warm-up (Table 2).

It was found that there were no significant differ-
ences in the competitive results after a long and short
warm-up of the same intensity (p=0.20).

The differences in the swimming time of the first 50
m were also not significant (p=0.32). It can be argued
that low-intensity swimming initiates the processes of
working in the body of sprint swimmers with the same

efficiency, compared to a long warm-up. It follows
from this that before sprint swims, a warm-up of more
than 1500 m is inappropriate.

When comparing the effectiveness of a long and
high-intensity warm-up, a high significance of differ-
ences was found (p=0.02). The differences were also
significant when comparing the effects of a short and
high-intensity warm-up (p=0.03).

The data obtained indicate that a high-intensity warm-
up and a short rest period before the start (10 min) have
a decreasing effect on swimming results. This is due to
the fact that it takes a certain amount of time to remove
lactic acid from the blood, during which it is better to per-
form low-intensity swimming or massage.

The most creative task is to find a balance between
the intensity of the warm-up and the duration of the
recovery period before the start. It can be argued that
a high intensity warm-up was reflected in the decrease
in results. The swimmers showed the best time for the
first 50 m of the 100 m distance after along, low-inten-
sity warm-up. After a long warm-up, swimmers swam
the first 50 m much faster, compared to the first 50 m
after a high-intensity warm-up. The results in swim-
ming the first 50 m after a short and long warm-up are
approximately the same.

Considering that no significant differences were
found between the results after a low-intensity and
high-intensity warm-up, it can be emphasized that
the last 50 m were covered significantly better after
a short, low-intensity warm-up. The decrease in the
swimming time of the last 50 m after a high-intensi-
ty warm-up is apparently caused by a significant in-
crease in the level of lactic acid in the blood.

Table 1. Pairwise comparison matrix of 100 m swimming results

Warmwp| w0 | s [ e |
option --_—-“--“-
-0,07 -0,64 0,101 0,207 0,55 0,02
K -0,07 X -0,59 0,101 X 0,187 0,55 X 0,03
| -0,64 -0,59 X 0,207 0,187 X 0,02 0,03 X

Table 2. Matrix of paired comparisons of results in swimming the first 50 m

Warm-up
°°*'°“ -“—-“—-“—

-0,15 -0,26 0,094 0,081 0,47 0,04
K -0,15 X -0,09 0,094 X 0,087 0,47 X 0,02
I -0,26 -0,09 X 0,081 0,087 X 0,04 0,02 X
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Conclusions. To achieve high athletic results in
sprint swimming, both long-term (3000 m) and short-
term (up to 1500 m) warm-ups in water can be used
with equal success. In the 100 m swim, with an insuf-
ficient recovery period after a high-intensity warm-up,
a decrease in results is observed compared to low-in-
tensity warm-up swimming. High-intensity swimming
as a warm-up exercise before the start is advisable
only for selecting a rational tempo of rowing move-
ments, provided that the rest period before the com-
petitive swim is at least 20 minutes.
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Abstract
Objective of the study is to analyze the competitive activity of freestyle wrestler Rei Higuchi.
Methods and structure of the study. Pedagogical studies of competitive activity have been carried out, as well as an analy-
sis of video recordings of freestyle wrestlers based on the results of their participation in the Olympic tournament in Paris.
Results and conclusions. A study of wrestler Ray Higuchi's competitive practice revealed that at the 2024 Olympic Games he
was active in the stand 63.6% of the time, and in the stalls 36.3%. At the same time, his arsenal of technical actions was mainly
reduced to 2-3 techniques. Despite the limited set of techniques, Higuchi is highly effective in applying proven combinations,
varying them during the match. Key techniques include a side pass with a switch to the other side when an opponent resists,
or a transfer to the left hand with a pass to the right side leg, a two-leg pass, as well as deceptive maneuvers preceding a
technical action. Characteristic features of the Higuchi style are: disorientation of the opponent due to sudden movements in
different directions, a stable stance, active work with the hands to prevent seizures and head control, as well as dominance in
determining the pace and nature of the fight. The information about technical actions obtained as a result of the analysis forms
a valuable methodological database that can assist coaches and athletes in optimizing the training process.

Keywords: freestyle wrestlers, competitive activity, technical and tactical training, highly qualified wrestlers, analysis of

technical actions, methodological database.

Introduction. The first historical evidence of the
existence of wrestling dates back to 2600 BC. More
than 400 drawings demonstrating techniques similar
to modern wrestling techniques were found on the
walls of the Egyptian tomb of Belad Gasal. Wrestling
was included in the modern Olympic Games in 1896 in
Athens under Greco-Roman wrestling. In 1904, free-
style wrestling games were held for the first time in St.
Louis and since then this sport has been one of the
historical sports at the Olympics, but in 2013 wrestling
was on the verge of being excluded from the Olympic
sport [1, 5], but this did not happen.

In Yakutia, freestyle wrestling began to actively de-
velop in the mid-50s of the 20th century thanks to the
work of Nikolai Nikolaevich Tarsky (1924-1962). He
played a key role in the popularization of this sport, be-
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ing not only the ideological inspirer, but also an active
participantin the process as a judge, coach and repre-
sentative. His students achieved significant success:
Dmitry Danilov became a master of sports in 1960, and
Nikolai Alekseevich Gogolev won the title of champion
of the RSFSR in 1962. The further development of
freestyle wrestling in the region is associated with the
names of such famous coaches as N.N. Volkov, D.P.
Korkin [7]. Thanks to their work and dedication, the
Yakut school of freestyle wrestling took a strong posi-
tion in the Russian and international arenas.
Improving, this sport has reached our times. And
today, the current growing generation of wrestlers
strives to achieve sports peaks, developing the legacy
of those who began this path. And for this, young peo-
ple must develop their sports training in every possible
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way. One of the ways to improve the training of wres-
tlers is to analyze the competitive actions of leading
wrestlers of our time [3, 4]. We chose the weight of 57
kg, since it is the most competitive in the Republic of
SakhaYakutia [6]. There are famous wrestlers from the
Sakha Republic in this weight category: V. Lebedeyv, A.
Tyutrin, V. Egorov and others. Therefore, we decided
to study in depth the technical and tactical methods
of outstanding wrestlers (world leaders) in this weight
category.

The leader in this weight category according to the
results of the 2024 Paris Olympic Games is Japanese
Rei Higuchi, where he won gold, he is also a silver me-
dalist at the 2016 Rio de Janeiro Olympic Games. The
Paris Olympic Games were different in that due to the
political situations in the world, our Russian national
team did not take part in the games. But our legion-
naires representing other countries, such as Uzbeki-
stan, Bulgaria, Bahrain and others, performed. In this
regard, we conducted a study of the competitive ac-
tivities of the winner of the Olympic Games in the 57 kg
weight category.

Objective of the study is to analyze the competi-
tive activities of freestyle wrestler Rei Higuchi.

Methods and structure of the study. Pedagogi-
cal observations of competitive activity were conduct-
ed and an analysis of video materials of competitive
activity of a freestyle wrestler based on the results of

performance at the Olympic Games in Paris was pre-
sented. The object of observation was the 2024 Paris
Olympic Games in freestyle wrestling. Four bouts of
the wrestler were analyzed: 1/8, 1/4, 1/2, final. The
analysis used the method and tables proposed by V.V.
Efremov and M.G. Kolodeznikova [2].

Results and conclusions. We present an analysis
of the technical actions of

Analysis of technical and tactical actions of
freestyle wrestlers. Name of the competition: Olym-
pic Games. Stage: . Place and date: Paris (France)
09.08.2024. Weight category: 57. Score of the fight
12:2 (10:1; 2:1). The opponent of the Japanese Dar-
ian Cruz fights from a distance and constantly jerks his
opponent, making deceptive passes to the legs. This
is inconvenient for the Japanese and he tries to reduce
the distance by resting his head, he starts in his man-
ner — fighting for the wrist, and in this position he has
prepared actions when the opponent takes the wrist
or holds it himself. The Japanese has a left stance.
The first move of the Japanese is a pass to the legs,
Cruz meets, takes a headlock and makes a “light bulb”
move, the Japanese defends himself, covers his op-
ponent and takes 2 points, takes his legs and makes a
“cross” — the score is already 4:0, the wrestlers are in
a standing position, the fight continues, the Japanese
shows his signature side pass, Darian throws his legs
back and at that moment moves his hand to the other

Table 1. Analysis of the technical and technical characteristics of freestyle wrestlers in the quarter finals in the weight cat-

egory up to 57 kg
Red corner (full name): Blue Corner (Full Name):
Tochnical Rei Higuchi (JPN), born in 1996 Darian Cruz (PUR), born in 1995
n
acﬁgns'f.raA)_ Evaluated by Evaluated Eficion
Total number | 1udges in oppo- Efficiency for| Total by judges in for tehecy
of TA nent’s points the period | number | opponent’s T
(V%) of TA points (V %)
1 period
In the rack 1 1(0:54) 100 1 1(0:21)
On the
ground
o 2nd period
% In the rack 1 1(0:06) 0
g On the
o (ground
TOTAL
Total for 1 period | | 1 100 | ! 1 0
Total for period 2 1 1 0
Total for the fight | 2 1 1 50 | 1 [ 0
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side, thereby transferring the wrestler to the ground,
lifts the opponent’s left leg and takes his right leg in
scissors, rolls the opponent and the fight stops outside
the mat area, the score is 10:0. Cruz does not agree
with the score and protests — the score is revised. The
protestis satisfied, 1 point is awarded to Cruz. The first
period ends with a score of 10:1. The second period
Cruz passes to the legs, the Japanese meets, takes a
headlock and makes a “light bulb” move for 2 points,
Cruz covers, goes behind the back and takes 1 point.
The fight ends with a score of 12:2 in favor of the Japa-
nese.

The semi-final fight of the athlete from Japan
took place with the wrestler from India. In this fight,
Ray wins against the opponent in the first period with
the score 10:0, the fight begins from a distance, Ray
does not give the opponent led holds, the fight is for
the hold of the wrist. If the opponent tried to break the
distance and go for a hold, then Ray made a feint in
the leg pass and thus, when the opponent threw back
his legs, took the distance and began the fight with the
wrist. The first technical action is a 4-point technique
“Poker” performed by the Japanese. Then the sig-
nature side pass and he takes another 2 points. The
wrestlers stand in a stance, the fight for the wrist con-
tinues and Ray makes a false transfer, thus letting the
opponent know about a possible technique, the fight
continues, the Indian takes the hold of the wrist and at
this moment the Japanese makes a false transfer, and
when the opponent countered, makes a side pass to
the leg and transfers to the ground, taking the oppo-
nent’s hand, makes a roll for 2 points, goes to the final.
Ray understood his opponent’s strong point (stamina)
and correctly developed a tactical plan for the fight.

The final fight between the Japanese wrestler
and the American wrestler, with a score of 4:2. Ameri-
can Spencer Lee is a wrestler with physical strength
and a tough attacking style. The first two minutes, Rey
tries to make an action, shows activity. The American
is well prepared for the Japanese’s signature side
pass, three attempts to pass were unsuccessful. Ac-
tivity time is given to Lee, the first attempt at action
is a pass to the legs, Rey throws his legs away, Lee
switches to a hold from under the arm and pushes
him out of the mat, earning 1 point. Standing position,
the fight continues, in the last seconds, another pass
from Higuchi, but Lee again throws his leg away and
on a counterattack pushes his opponent out for an-
other point. The first period ends with a score of 2:0.
The second period, Higuchi does not intend to stop
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and does not allow the hold to his opponent, realizing
that the opponent is well defending against the side
pass, Rey passes with both legs and in a strap rolls the
opponent onto his shoulder blades — earns 2 points.
The fight continues, Rei does not fight passively, he
pulls, makes deceptive actions, thereby breaking the
onslaught of the opponent. He gives up his head twice
and, having chosen the right tactics, goes out of the
mat on his knees, and the action is not assessed. The
American takes arisk in the last seconds, tries to make
a throw and gives 2 points. The fight ends with a score
of 4:2 in favor of Rei Higuchi.

The described fights are an interesting example of
freestyle wrestling, where technical techniques, tactics
and physical training play a key role. In the first fight,
the Japanese showed mastery in defense and execu-
tion of techniques, which allowed him to dominate the
opponent. In the second fight, Rei demonstrated good
technique and the ability to use the weaknesses of the
opponent, which led him to victory. In the final, Rei
faced a strong American who was well prepared for his
attacks. However, thanks to activity, correct tactics, as
well as the ability to reveal the opponent, Rei was able
to win.

Key points to note:

1. Technique: The Japanese wrestler demonstrat-
ed high technical preparation, especially in the area of
defense and performing complex techniques such as
the “poker” and refined “side passes to the legs”.

2. Tactics: In each bout, the wrestlers used dif-
ferent strategies to counter their opponents. For ex-
ample, Rei used escape techniques, feints, and false
attacks to disorient his opponents and create oppor-
tunities for attacks.

3. Physical preparation: Physical strength and en-
durance also played an important role. This was espe-
cially noticeable in the final bout, where both wrestlers
demonstrated a high level of physical preparation.

All these elements together make wrestling an ex-
citing and dynamic sport, where each match is unique
and requires maximum concentration and skill from
the athletes.

Conclusions. By analyzing the wrestler’s competi-
tive activity, it was determined that at the 2024 Olym-
pic Games, wrestler Rei Higuchi performed technical
actions in a standing position — 63.6% of the tech-
nique, on the ground — 36.3%, and that 2-3 technical
actions prevail in the composition of the competitive
technique. Rei does not have many technical actions,
but he has clearly honed techniques that he uses, al-
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ternating during the fight: a side pass, if he is defend-
ing himself, a transfer to the other side, or a transfer
to the left hand and a pass to the right side leg. And a
pass to two legs. Deceptive actions plus a technique.
Disorients the wrestler, jerking in two directions. The
wrestler’s stance does not change. Does not allow a
hold, always works with the wrist, controlling the head.
And dictates his own manner of conducting the fight.
Analysis of technical actions allowed us to collect
a good methodological database that will be useful to
coaches, athletes, for improving the training process.
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Abstract

Objective of the study is to establish the influence of psychophysiological abilities on the effectiveness of individual tactical
actions of basketball players of various qualifications.

Methods and structure of the study. During 2024-2025, using pedagogical observations of competitive activities, quantita-
tive and qualitative characteristics of individual tactical actions and psychophysiological abilities of young and qualified basket-
ball players were studied, using the hardware and software complex "NS-Psychotest". Using correlation analysis, the matrix of
relationships between the indicators under consideration was substantiated and their influence on each other was established.
Results and conclusions. A strong (at the level of r=0.800 and more) relationship between psychophysiological abilities and
the effectiveness of individual tactical actions of young and qualified basketball players was established. An effective way to
improve individual tactical skills is the use of training tools that ensure the development of cognitive abilities of young and quali-
fied basketball players.

Keywords: sports games, basketball, young and skilled athletes, individual tactical actions, psychophysiological abilities,

methods of current and stage control, special training equipment.

Introduction. Long-term training of sports re-
serves and qualified athletes in basketball is constant-
ly associated with the search for the most effective
approaches to ensure the successful development of
sports skills. Individual tactical actions are the com-
ponent that determines the effectiveness of the game
of both young and qualified basketball players during
competitions [1, 3]. According to a number of experts
[4, 5], the effectiveness of individual tactical actions
of athletes in basketball is influenced by many factors,
including psychophysiological abilities that determine
the cognitive sphere of activity, which are of decisive
importance.

To determine the degree of influence of the level
of development of psychophysiological abilities on the
effectiveness of individual tactical actions of basket-
ball players of various qualifications, it is necessary to
conduct special studies with the involvement of mod-

hitp://www.tpfk.ru

ern instrumental methods, pedagogical observations
and mathematical analysis [2]. Generalization of liter-
ary sources showed that to date, such studies have
not been conducted by domestic specialists.

Objective of the study is to identify the relation-
ship between psychophysiological indicators and the
effectiveness of individual tactical actions in young
and qualified basketball players.

Methods and structure of the study. The scien-
tific work was carried out over the course of one year,
from June 2024 to May 2025. Young basketball play-
ers of the MBU DO "Sports School No. 2" (Smolensk)
aged 14-15 years took part in the study. Qualified
players were represented by the student basketball
team "Akademsport” (Smolensk) of the Federal State
Budgetary Educational Institution of Higher Education
"Smolensk State University of Sports (SSUS)". Regis-
tration of quantitative and qualitative indicators of in-
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dividual tactical actions in attack and defense among
young and qualified basketball players was carried out
using pedagogical observation, which was carried out
during the games of the championship of the central
federal district of the School Basketball League "KES-
BASKET" among young men's teams (Smolensk,
March 10-14, 2025) and the regional cup of the ASB
Championship (Saratov, April 25-27, 2025). Psycho-
physiological abilities were assessed in laboratory
and training conditions of the above subjects using
the hardware and software complex "NS-Psychotest”,
which allows determining the time of simple and com-
plex visual-motor reactions, attention, perception,
memory and thinking, determined by the cognitive ca-
pabilities of the players.

All the obtained indicators were subjected to paired
correlation analysis using the Pearson method. This
method made it possible to establish relationships
and determine the degree of influence of variables
from two different sample populations representing
individual tactical actions and psychophysiological
abilities of young and skilled basketball players. The
established relationships determined the directions
for choosing training tools that ensure an increase in
the skills of basketball players.

Results of the study and their discussion.
Correlation analysis revealed that psychophysi-
ological abilities determine the achievement of high
performance of individual tactical actions of young
and skilled basketball players (see table). It was
found that high speed of simple (SVMR) and com-
plex (CVMR) visual-motor reaction ensures high ef-
ficiency of performing a feint with an accelerated
jerk to the side in competitive activity when perform-
ing a throw-pass-throw combination with aggressive
resistance of the opponent (FRKAS) — r=0.943 and
0.892, respectively.

A strong relationship between the SVMR and CVMR
indicators was established with the efficiency of per-
forming an accelerated average pass of the ball with
one hand from the shoulder to the side during move-
ment (UPD) — r=0.883 and -0.829, as well as an accel-
erated average pass forward in a static position (UPS)
-r=0.717 and -0.786, respectively. It should be noted
that high values of volume (OV) and distribution (DD)
of attention have a positive effect on achieving high
performance in the implementation of UPD - r=0.837
and 0.901, as well as UPS r=0.873 and 0.739, respec-
tively, in the process of competitive activity of young
and qualified basketball players.

High speed of attention switching (AS) determines
the achievement of maximum performance in com-
petitive conditions of accelerated dribbling to the right
and left with the dribbling of an aggressive resisting
opponent (UVOA) — r=0.782 and one-handed throw
from the shoulder from the middle distance at an an-
gle to the shield in a jump with the inert resistance of
the opponent (BPIS) — r=0.774.

It should be noted that attention switching greatly
affects the performance of accelerated average pass
of the ball with one hand from the shoulder to the side
while moving (UPD) - r=-0.809 and accelerated av-
erage pass forward in a static position (UPS) — r=-
0.783. The speed of perception (SV) of young and
skilled basketball players determines the achieve-
ment of high efficiency in executing an accelerated
one-handed jump shot after moving from a close dis-
tance near the backboard with aggressive resistance
from the opponent (UBPBA) — r=0.833, a feint with an
accelerated jerk to the side when executing a throw-
pass-throw combination with aggressive resistance
from the opponent (FRKAS) — r=- 0.722 and an ac-
celerated pick-up of the ball from a place with a push
of two feet at an angle to the backboard of a ball that
has bounced close and quickly off the backboard
with direct aggressive resistance from the opponent
(UPBA) — r=0.784.

The speed of perception greatly affects the ef-
ficiency of execution in competitions of young and
skilled basketball players — accelerated dribbling to
the right and left with dribbling an aggressive resist-
ing opponent (UVOA) - r=- 0.917. A strong correlation
was established between the indicators of short-term
memory (STM) and the performance of uniform for-
ward dribbling with dribbling and transferring the ball
in front of oneself at a short distance (RVB) — r=0.727
by young and skilled basketball players during com-
petitions.

Also, short-term memory and mental operations
of analysis (MOA) determine the achievement of high
performance in competitions of young and skilled
basketball players of the FRKAS - r=0.882 and -0.793,
respectively. It was revealed that short-term memory
greatly affects the effectiveness of the UPBA indica-
tors — r=-0.793, and mental operations of analysis on
UBPBA - r=0.805 in the competitive activity of young
and skilled basketball players.

Conclusions. The effectiveness of individual
tactical actions in attack and defense in young and
skilled basketball players is determined by achieving
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a high speed of simple and complex visual-motor re-
actions, volume, distribution and switching of atten-
tion, speed of perception, short-term memory and
mental operations of analysis. Thus, itis necessary to
introduce a methodology of current and stage con-
trol into the training process of basketball players, as
well as include special training tools that ensure the
effective formation of individual tactical actions of
athletes taking into account the psychophysiological
component.

The article has been prepared in accordance
with the topic of the state assignment for the re-
search work "Development of a methodology for
the formation of individual tactical actions of ath-
letes in basketball taking into account the psy-
chophysiological component” 2025-2027. (RAS
Conclusion No. 172024/1024032400061-3-
3.3.11-3.3.11 dated July 3, 2024).
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Abstract
Objective of the study is to substantiate a training methodology that takes into account age-related characteristics for maxi-
mum potential of athletes.
Methods and structure of the study. The methodology includes an analysis of modern approaches, such as the devel-
opment of explosive strength (squats, lunges), improvement of running technique (correction of posture, step rhythm) and
reaction training (variable starting signals). Physiological aspects are considered, including hormonal changes (testosterone
in boys, estrogen in girls), development of the nervous system and genetic predisposition to fast muscle fibers, as well as psy-
chological factors — motivation and stress resistance.
Results and conclusions. The analysis showed that the sensitive period opens up wide opportunities for the development of
speed qualities due to the high adaptability of the neuromuscular system. A combination of strength exercises, technical work
and starting training significantly improves the indicators. It is necessary to balance loads and recovery, individualize programs
and integrate psychological preparation for stress management.
The implementation of adapted plans should be combined with alternating phases and monitoring of the physical condition.
Thus, an integrated approach that combines physical development, technical improvement and psychological support is es-
sential for the successful preparation of sprinters and can be used in youth sports to optimize training and minimize the risk of
overload.

Keywords: speed, sprinters, sensitive period, speed training, running technique, age-related characteristics, revealing

the potential of athletes.

Introduction. In modern sports, the age of 14-17
years is a critical period for the preparation of young
athletes, characterized by significant physiologi-
cal and psychological changes. This sensitive period
provides unique opportunities for the development
of physical qualities, especially speed of movement,
which is critical for sprinters [6].

The relevance of the study lies in the high ability
of the body to adapt and master complex motor skills
during this age period. Developing training methods
taking into account the age characteristics of athletes
allows us to maximize their potential. Errors in the
training process can have long-term negative conse-
quences for athletic development [8].

Objective of the study is to substantiate the train-
ing methods for developing speed in sprinters aged 14-
17 years, taking into account their age characteristics.

Methods and structure of the study. The study
is based on a theoretical analysis of scientific and
methodological literature in four types of training meth-
ods: traditional strength (TTG), functional coordina-
tion (FTG), combined (CTG) and aerobic endurance
(VO,,.): age physiology and sports psychology [1],
and also includes an experimental study that provides
for pedagogical observation of the training process,
testing of athletes’ physical qualities, analysis of run-
ning technique and monitoring of functional state. The-
oretical methods include analysis of scientific literature,
generalization of best practices and modeling of the
training process. Empirical methods cover pedagogical
testing, chronometry, video analysis of running tech-
nique and methods of mathematical statistics [2].

The organization of the training process is based
on several key areas. Particular attention is paid to the
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development of explosive strength through the perfor-
mance of squats, lunges and deadlifts. An important
component is the improvement of running technique,
including work on posture and step rhythm. Training
of starting reactions and development of coordination
abilities are also an integral part of the program. Pe-
riodization of loads provides for alternation of inten-
sive training with recovery periods, gradual increase
of load taking into account individual characteristics
of athletes [4].

The control and assessment system includes sev-
eral components. The physical condition of athletes
is assessed through testing of speed qualities, as-
sessment of strength indicators, monitoring of flex-
ibility and coordination. Technical improvement is
monitored through video analysis of running tech-
nique, correction of motor actions and assessment
of the effectiveness of exercise performance. Psy-
chological preparation is monitored through assess-
ment of the level of motivation, stress resistance and
emotional stability [5].

The study is conducted in three stages. During the
preparatory stage, subjects are selected, initial test-
ing is conducted, and training programs are devel-
oped. The experimental sample included adolescents
aged 14 to 17 years, divided into four groups (12
people in each): TTG, FTG, CTG, and a control group
(CG) that did not undergo special training. The dura-
tion of the experimental cycle was 8 weeks. The main
stage is characterized by the implementation of the
experimental methodology, regular monitoring of the
results, and adjustments to the training process. The
final stage includes final testing, analysis of the data
obtained, and the formulation of conclusions and rec-
ommendations [7].

The criteria for evaluating the effectiveness cover
several areas. Physical indicators are assessed by the
reaction time to the starting signal, speed over short
distances, and explosive strength indicators. Techni-
cal parameters are analyzed through the quality of the
starting movement, the stability of the running tech-
nique, and the efficiency of the arms and legs. Psy-
chological characteristics are assessed by the level of
motivation, ability to concentrate, and emotional sta-
bility [3]. The developed research methodology allows
for a comprehensive study of the process of speed
development in young sprinters, taking into account
their age characteristics and individual characteris-
tics, which ensures reliable results and the possibility
of their practical application in the training process.
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Results and conclusions. The conducted studies
allowed us to identify key features of speed develop-
ment in sprinters aged 14-17 years. Analysis of the
dynamics of indicators during an eight-week training
cycle allowed us to evaluate the effectiveness of func-
tional, strength and combined programs presented in
the table below [9].

Main results of the analysis of training results

Group| ATime |A Explosive | A Coordi- | AVO,
30 m (%) | power (%) | nation (%) (%)
CTG -4.71 +8.93 +4.10 +4.32
FTG -0.92 +1.10 +4.40 +1.85
TTG -2.18 +1.43 +1.02 +0.74
CG -0.15 +0.11 -0.04 +0.10

Physiological aspects have shown that this period
is characterized by increased excitability of the nerv-
ous system and significant hormonal changes: tes-
tosterone levels increase in young men, and estrogen
levels in young women. These factors directly affect
the development of speed qualities.

The introduction of a comprehensive training
method has demonstrated high efficiency, the aver-
age time to run a 30-meter distance from a low start
has decreased by 4.71%. The combination of strength
exercises with stretching and flexibility has significant-
ly improved explosive strength, this indicator has in-
creased by 8.93%. Start reaction training using varia-
ble signals has significantly reduced the reaction time
to the start signal.

Working on running technique through correcting
posture and step rhythm has minimized energy loss.
The use of video analysis to correct technical errors
has shown high efficiency.

Research has confirmed the important role of
psychological factors: motivation and stress resist-
ance significantly influenced the results. Alternating
intensive training with recovery periods ensured op-
timal adaptation of the nervous system and muscles.
Taking into account genetic predisposition when de-
veloping programs allowed us to achieve better re-
sults in athletes with a high percentage of fast muscle
fibers.

Conclusions. Based on the obtained research re-
sults, practical recommendations were formulated
for the implementation of adapted training plans tak-
ing into account the age characteristics of athletes,
periodization of loads and recovery, regular monitor-
ing of physical condition, the use of video analysis of
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running technique and the integration of psychologi-
cal training.

The study confirmed that an integrated approach
to developing speed in young sprinters, taking into
account physiological, technical and psychological
aspects, is the most effective. The sensitive period of
14-17 years provides unique opportunities for forming
the basis of physical fitness, including the develop-
ment of strength, coordination and reactions.
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Abstract
Objective of the study is to evaluate the biomechanical characteristics of the lower limb muscles using a contact LED
track.
Methods and structure of the study. The study involved 215 high-level athletes (both genders, from masters of sports
to masters of sports of international class), as well as young football players aged 16 to 18. The subjects performed three
types of vertical jumps, pushing off with both feet: a jump from a half-squat position; a jump with a preliminary squat; a jump
with a squat and using a swinging motion of the arms.
Results and conclusions. The analysis of the relationship between the height of jumps from a half-squat position and the
indices of isokinetic dynamometry revealed that the correlation indices (r) between the height of jumps and the specific
moments of force of the quadriceps femoris muscle, measured at an angular velocity of knee extension of 60 degrees/sec,
vary from 0.5 to 0.9, depending on the specifics of the sport. The use of elastic properties of muscles by means of a prelimi-
nary squat and a reactive impulse from arm swing movements provides an increase in the height of jumps by an average of
30.4+8.6% compared to jumps performed from a half-squat position.
The highest values of the coordination coefficient (CC) are noted in athletes involved in cycling (CC> 15%). In football play-
ers and cyclists, the coefficient of elasticity (CE) exceeds the similar indicator in speed skaters and skiers (among men) by
2-3 times. In female athletes, the potential for elastic energy accumulation does not exceed KE<7%.

Keywords: biomechanics of vertical jumps, elastic forces, reactive forces, coordination, reactivity index, biomechanical
characteristics of lower limb muscles, contact LED track.

Introduction. Vertical jumps are the most com-
monly used tests to assess lower limb muscle strength
(LEM) and anaerobic power in various sports [4]. Jump
height is used to assess the physical fitness of various
population groups that differ in age, gender, and train-
ing [7]. In some sports, vertical jump is used to predict
results [6, 9], and also allows determining the explo-
sive power of the LEM muscles, the state of the elastic
corset of the LE muscles, coordination abilities, speed-
strength endurance, and the reactivity index [1, 5, 8].
The main methods for assessing the height of vertical
jumps are calculations based on the force impulse re-
corded on a force platform or on the flight time [2].
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Objective of the study is to assess the biome-
chanical characteristics of the lower limb muscles us-
ing a contact LED track.

Methods and structure of the study. The study
involved 215 highly qualified athletes (MS-MSMK), as
well as youth football players from various Moscow
clubs (Table 1). The vertical jump height (H) was es-
timated by the flight time. Contact mats of the Mus-
cleLab system (Ergotest Innovation AS, Norway) and
an experimental sample of the contact LED track (ES-
CDT) were used. The 90 cm wide bars were installed
at a distance of 3 m from each other so that there were
no foreign objects in the LED field [8].
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Jump tests were conducted at training camps,
as well as at the Federal State Budgetary Institution
Federal Scientific Center of Physical Culture. Dur-
ing testing at the Federal State Budgetary Institu-
tion Federal Scientific Center of Physical Culture, the
speed-strength manifestations of m. quadriceps were
additionally estimated on the Biodex System 4 Pro dy-
namometer (Biodex Medical Systems Inc., USA) in the
angular velocity range of 300-60 deg/s. The vertical

jump height was estimated using the formula:
t2
H = g% =1,226 *tfm

where g is the acceleration of gravity, g=9.81 m/s?;
is the flight time (s).

The athletes performed three types of vertical
jumps with a push-off with both legs: 1) from a half-
squat position - knee joint angle of 90° - hands on the
waist (PP); 2) vertical jump with a squat with hands on
the waist (PSP); 3) vertical jump with a squat with arm
swing (PSMR). The recovery of potential energy by
the “elastic corset” of the NK muscles (elasticity coef-
ficient - EC) was determined by the formula:

=(ann_Hnn)

K3 *100

i

where Hncn — height MNCI1, cm; Han — height MM, cm.
The coordination coefficient (CC) was determined
by the formula:

_ (H HCMP H [cH ) #100

KK

fcn

whereH_—heightlNICMP cm;H_  —heightCI1, cm.

M| n

Table 1. Subjects

Gender, number of

Results and conclusions. Five phases can be
distinguished in the vertical jump: 1) the vertical com-
ponent is equal to the body weight (initial position); 2)
squat, when the subject flexes the NK at the joints - the
vertical component (Rz) is less than the body weight; 3)
push-off, when Rz initially increases and then decreas-
es to zero upon separation from the support; 4) flight
phase; 5) landing — Rz upon contact with the support
increases sharply and exceeds the body weight by 2 or
more times [1]. The second phase of the jump (squat)
is performed in the eccentric mode, when due to rapid
flexion in the NK joints, the parallel and sequential elas-
tic structures of the muscles are lengthened (“elastic
corset”). Additional elastic forces appear, as a conse-
quence of this — the height of the PSP is on average
higher than the height of the jump from the PP in men
by 4.7+2.5 cm, in women by 1.9+0.8 cm (Fig. 1).

The maximum increase in the height of jumps with
a squat in relation to the height of the jump from the
PP position in male skiers is 9 cm and in female ski-
ers — 2.8 cm. The highest height of the PSP is record-
ed in speed skaters 51.4£7.4 cm, the lowest in row-
ers and football players 39.3+4.4 and 36.2+4.7 cm,
respectively. Similarly, in female speed skaters, the
height of the PSP is 43+7.8 cm, the lowest value of the
PSP height in female skiers is 26.5+3.5 cm (Fig. 1). If
the jump is performed with an arm swing, the vertical
support reaction in the push-off phase increases not
only due to the elastic forces of the NK muscles in the
squat phase, but also due to the reactive forces that
arise during the arm swing, which contributes to the
recruitment of additional motor units and, as a con-
sequence, an increase in the push-off force impulse

Qualification subjects, n ‘ Age, years | Body length, cm ‘ Body weight, kg
Cycling HMS _
(track sprint) MSMK M (n=6) 26+3 176+3,5 85,3+7,6
. MSMK M (n=12) 23%4 182,4+6,3 81,0+5,5
BMX cycling
MS X (n=9) 22+5 164,4+3,8 62,3+7,7
HMS M (n=10) 23+4 179,8+6,2 72,546,7
Cross-country MS of International
skiing Class X (n=27) 17,7+4 168,0+3,4 60,6+4,7
AS M (n=37) 24+6 182,1%5,2 79,246,9
: MS of International
Skating Class
MS XK (n=33) 23%7 169,0+6,1 63,3+7,7
Rowing academic MI\SA'\SAK M (n=30) 22+6 192,3+8,2 89,2+11,2
Football ui16 M (n=51) 16+1 177,9£7,0 71,4%1,3
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and jump height [1]. The highest VSR height was re-
corded in cyclists (BMX discipline) 59.8+10.0 cm, the
lowest — in rowers and football players 45.0+£5.4 and
43£5.7 cm, respectively. In women, the maximum VSR
height is 48.1+7.9 cm (speed skaters), the lowest VSR
31.0£3.5 cm in ski racers (Fig. 1).

The vertical jump from the PP is performed with an
amplitude in the knee joint of 85-90° (the initial angle is
about 90°, the final angle is 175-180°). The jump height
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Fig. 1. Average value of the jump height in different sports

depends on the initial takeoff speed - the point at
which the feet are torn off the support. Since the initial
position of the subjects is standardized, the impulse
of the repulsion force depends on the maximum force
of the NK and the force gradient, the faster the athlete
performs extension in the joints, the greater the ver-
tical acceleration, and therefore the repulsion force.
According to the electromyographic study, the main
extensor muscles of the NK joints are involved in the
PP: the gluteal group, the muscles of the anterior and
posterior surfaces of the thigh and lower leg [1].

The univariate analysis of variance revealed reliable
differences in the height of the jumps of the PP, PSP and
PSMR depending on the type of sport. Therefore, for
each sport, regression equations were calculated be-

tween the height of the jumps and the moments of m.
quadriceps, recorded on an isokinetic dynamometer at
angular velocities of 60-90 deg/s (M60 and M90, pre-
sented in Table 2). The type of regression equation was
selected taking into account the coefficient of deter-
mination (R2). The highest statistical relationship was
found between the moments of m. quadriceps, nor-
malized to body weight and the height of the jump from
a half-squat position. For example, for female speed
skaters, the R2 values between the height of the jumps
of the PP, PSP and PSMR and the moment of m. quadri-
ceps are: 0.50; 0.43; and 0.45, respectively.

Fig. 2 shows the results of calculating the KE and
CC using formulas (1), (2) and (3), respectively. The
calculated coefficients of KE and CC in football play-
ers are 2 times higher than in speed skaters, which
reflects the biomechanical features of the function-
ing of the NK motor apparatus in football conditions
(the muscle “stretching-contraction” cycle): accel-
eration, changes in the direction of movement, mar-
tial arts and jumps. In speed skaters, the NK muscles
work in the “isometry-concentric” mode with minimal
accumulation of elastic forces (KE < 7% in both men
and women) [3].

The NK muscles of football players work in the
“stretching-contraction” mode, which has a positive
effect on the ability to store elastic energy by the
NK tendon-ligament apparatus, KE = 13.2% (Fig.
2). The ability to store elastic energy in women does
not exceed KE < 7%. The highest level of coordina-
tion was recorded in male cyclists (BMX discipline).
Compared to other sports, BMX cyclists use reac-
tive forces arising during the PSM better than other
athletes, which is confirmed by the high coefficient
of CC = 20% (Fig. 2). In women, the maximum CC>
15% was recorded in cross-country skiing and BMX
(Fig. 2).

Table 2. Regression equations for calculating normalized moments on the body weight of the knee extensor
muscles depending on the height of the jump from a half-squat

. Height, cm; Correlation
IRTEE T G e coefficient (r)
M=m (median)
Cyeling, Sp”,r\‘/lt track (n=6), M60/ weight =1,2435*exp (0,0231*H) 39,9+4,0 (38,5) 0,92
Cycling BMX, (n=12), M M60/ weight =1,7619%exp (0,0121*H) 40,8+8,9 (42,0) 0,72
Cycling BMX, (n=9), W M60/ weight =2,0304*exp (0,008*H) 41,1488 (42,0) 0,56
o M60/ weight =0,701*exp (0,0037*H) 38,0£3,5 (38,3) 0,77
Football (n=51), M MO0/ weight =1,8683*exp (0,0142*H) 32,5+3,8 (31,9) 0,57
Speed skating, (n=37), M M60 =120, 1*exp (0,0161*H) 49,316,5 (49,0) 0,65
Speed skating, (n=33), F M60/ weight =1,5669*exp (0,0174*H) 40,3+7,2 (40,4) 0,71
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Biomechanical characteristics of lower limb muscles
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Fig. 2. Biomechanical characteristics (coefficients
CE and CC) of the muscles of the lower extremities,
calculated for vertical jumps

Conclusions. The contact LED track, which al-
lows recording the height of upward jumps, is an ac-
cessible, inexpensive and informative tool that allows
assessing various biomechanical characteristics of
the NK muscles, for example, the maximum strength
of the knee extensor muscles, the storage of elastic
energy by the elastic corset of muscles, the level of
coordination.

Comparison of the height of jumps from a half-
squat with the results of isokinetic dynamometry
showed that the correlation coefficients between the
height of jumps and the normalized moments of m.
quadriceps at an angular velocity of 60 deg/s in vari-
ous sports are in the range of 0.5<r<0.9.

In men, the jump height when using the elastic
properties of muscles (due to the squat) and reac-
tive forces (due to the arm swing) in relation to jumps
from a half-squat increases by 16.8%, 40.1%, 31.7%,
35.2%, 34.9%, 23.7% (speed skaters, cross-country
skiers, cyclists, football players, rowers, respectively).

In women, the elastic and reactive forces that
arise when squatting and swinging arms increase
the jump height by: 19.4%, 23.0% and 21.0%
(speed skaters, cross-country skiers and BMX cy-
clists, respectively).

High CC>15% were recorded in cyclists (men and
women, Fig. 2). The “stretch-contraction” mode of
muscle-tendon complexes has a positive effect on
the ability to store elastic energy. Thus, in football
players and cyclists (track and BMX disciplines) this
potential is 2-3 times higher than in speed skaters
and skiers (men). In women, the potential for storing
elastic energy in the muscles of the lower extremities
is <7%.

The work was carried out within the framework of
the state assignment of the Federal State Budgetary

Institution Federal Scientific Center of Physical Cul-
ture No. 777-00001-25 (topic code No. 001-25/3).
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Objective of the study is to evaluate the degree of reliability and appropriateness of using methods for determining the
jump height of athletes based on theoretical analysis and generalization of practical experience.

Methods and structure of the study. A theoretical review of the available literature was conducted, as well as pedagogi-
cal testing: measuring the vertical jump height of forty athletes specializing in various team sports. In addition, dynamomet-
ric measurements of jump characteristics were carried out using a computerized data processing system synchronized with
high-speed video recording.

Results and conclusions. The variety of existing methods for determining jump height indicates their applicability in vari-
ous sports disciplines, since each of them meets the needs of a specific sport. However, comparing the results obtained in
different sports areas seems unjustified without unifying the measurement methods. The difference in accuracy due to the
use of different methods can reach 30-40%.

Due to the lack of uniform standards for determining jump height, in practice jumping ability is often assessed as a specific
skill characteristic of a certain sports specialization, and not as a general physical characteristic. The most accurate and
objective way to determine the true jump height is dynamometry, which allows excluding the influence of specific skills and
abilities inherent in specific sports.

Using only age, gender and qualification standards is insufficient due to the significant variability of this indicator within
homogeneous groups of athletes. When monitoring and assessing jumping ability, it is advisable to take into account the
anthropometric data of athletes, in particular their height, as well as their playing role, as is customary in some team sports.

Keywords: jump height assessment, agility, speed-strength abilities, standardization of measurement method.

Introduction. The “Upward Jump” test is included
in the Federal Standards in many sports. Considering
the importance of monitoring speed-strength abilities,
a number of sports theorists, in particular, Yu.V. Verkho-
shansky, more than 50 years ago proposed to consider
jumping ability as an independent sixth physical qual-
ity, compatible with the five generally accepted in the
theory and methodology of physical education [3, 5].

In practice, most often itis not the height of the rise
of the GCM (general center of mass) of the human
body that is measured, which follows from the defini-
tion of potential energy in classical physics, but the
ability to reach the highest pointin a jump is assessed.
In this version of measurement, in addition to speed-

hitp://www.tpfk.ru

strength abilities, special jumping agility also acquires
special significance.

Even in track and field, where the problem of stand-
ardizing the measurement of jump height has been
solved today, and is determined by the height of the
bar that the athlete has overcome, it is impossible
to attribute the abilities of an athlete only to speed-
strength, since the special gift of the jumper to “flow
around” the bar plays a huge role. A striking example
of this is the Fosbury Flop jump, where the trajectory
of the athlete’s body center of mass passes below the
height of the bar.

In most cases, when determining the “jump height”,
the measurement method is not specified, but only the
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regulatory requirements for the test results are given,
which does not allow for an objective comparison of
the test results of athletes, especially for different
sports specializations. Many researchers have drawn
attention to this problem, and the discrepancy in the
measurement results associated with the use of differ-
ent methods reaches 30% [6].

The complexity of the situation is that sports the-
orists do not have a consistent understanding of the
most important characteristics of athletes’ jumping
ability, especially in different sports. In addition, the
standards do not provide uniform requirements for
the methods of measuring the most important char-
acteristics of a jump. As a result, jumping ability, in our
opinion, should be interpreted as a complex specific
skill that is qualified by the ratio of a number of com-
ponents in a complex interaction: strength, speed, en-
durance and special agility.

The purpose of the study is to evaluate the de-
gree of reliability and feasibility of using methods for
determining the height of jumps of athletes based on
theoretical analysis and generalization of practical ex-
perience.

Methodology and organization of the study.
Theoretical analysis of information sources, peda-
gogical testing (assessment of the height of jumps of
40 athletes involved in various types of sports games),
dynamometric studies of jumps using a computerized
information processing system with accompanying
high-speed video filming were conducted.

Results of the study and conclusions. The con-
sidered variety of methods for measuring jump height
indicates that they all have a right to exist, since they
reflect the needs of a particular sport, but conducting
a comparative analysis of test results in different sports
specializations becomes incorrect without standardi-
zation of methods for measuring jump height. The
fundamental measurement error by different meth-
ods can reach 30-40%. The lack of standards for the
method of measurement leads to the fact thatin sports
practice jumping ability is most often measured as a
special skill inherent in a certain sports specialization,
and not what is called “jump height”. The most reliable
and fundamentally correct method for determining the
jump height is the dynamometry method, which allows
you to exclude specific skills and abilities of various
sports specializations.

The height of the rise of the GCM from the stand-
point of classical physics is an indicator reflecting the
reserve of potential energy of the body. According to

this classical definition, the jump height is estimated
by the value of the change in the vertical coordinate of
the GCM of the athlete’s body from the position of the
main stance to the highest point of the trajectory of its
movement.

The obvious difficulty with this approach is due to
the fact that the human body cannot be modeled by a
point mass, and the GCM of the body is a virtual point,
the position of which depends on the pose and on the
mass-inertial characteristics of the links of the human
body when performing a jump.

Today, depending on the technical support and
preferences of sports practitioners, at least seven ap-
proaches or methods are used to determine the jump
height, which have their own characteristics.

Video recording. Allows to determine the value of
vertical movement of a certain reference point (mark-
er). The method is labor-intensive, requires qualified
personnel and compliance with a number of condi-
tions for high-quality video filming. The fundamental
disadvantages of this method can be considered the
displacement of markers due to the mobility of the skin
of the body or clothing of the athlete, and the main dis-
advantage is the impossibility of accurately determin-
ing the true position and corresponding movement of
the body’s CM, which is only indirectly related to the
position of the markers on the body.

Abalakov’s method (mechanism). A widely
known method based on the use of a measuring tape
and a device for unwinding/holding it. The fundamen-
tal disadvantages of this method include: low meas-
urement accuracy, possible displacement of the fixing
belt on the athlete, to which one end of the measuring
tape is attached, the need to control the verticality of
the jump, and most importantly - the impossibility of
determining the true vertical movement of the body’s
CM.

“Marking on the wall”. A fairly simple and well-
known method based on measuring the distance be-
tween marks left by an athlete on the wall with an arm
extended upwards, while in the basic stance and at the
top of the jump. The method is characterized by low
accuracy, dependence of the result on the flexibility
of the body, the tilt of the body towards the wall, and
the impossibility of determining the true vertical move-
ment of the body’s CM.

Stance with shifting plates (Vertek’s method).
This is a specific testing method widely used in team
sports. The method is characterized by low accuracy,
dependence of the result on the degree of joint mo-
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bility, the tilt of the body and the professional skills of
the athlete, therefore, the possibility of determining
the true vertical movement of the body’s CM is also
excluded.

“Light crossbar” (Meskin’s method). The test-
ing method resembles “marking on the wall”, but the
measurement process is automated due to vertically
located optocouplers, for example, OptoJump-next
rails. The athlete jumps in the crossbar between the
emitter and the receiver. The method is characterized
by low measurement accuracy determined by the dis-
creteness of the optocouplers’ arrangement. The test
result depends on the mobility of the joints and the
professional skills of the athlete, and also excludes
the determination of the true vertical movement of the
body’s CM.

Measuring the flight phase time. The measure-
ment method is widely known and is characterized by
high efficiency, allows testing not only single jumps,
but also measuring jumping endurance by the param-
eter of decreasing the height of continuous jumps as
fatigue occurs. The fundamental disadvantages of the
measurement method include the requirement to land
strictly on straight legs, and this testing method does
not take into account the individually variable height of
the rise on the toes, which does not allow monitoring
the true vertical movement of the body’s CM.

Dynamogram of the support reaction when per-
forming an upward jump from a stationary platform.
The method is also widely known and has been de-
veloped in detail in sports pedagogy. This is the only
method that allows objectively monitoring the jumping
ability of an athlete, since the testing measures the
true vertical movement of the athlete’s body’s CM re-
gardless of any external factors.

VERTIGAL

O THE
WLOOK

Illlustration of different ways to measure jump
height [2]

Evaluation of possible methods for monitor-

ing jump height. The difference in measurement re-
sults is clearly illustrated by the analysis performed by
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A. Bulakhov [2], where the author describes in detail
the “errors” in measuring the jump height of the NBA
league leader, basketball player Byron Johnson, dur-
ing the course of the next pre-draft tests.

The figure shows the following options for measur-
ing jump height:

A — the athlete reaches for the plates installed on
the stand with an outstretched arm (Vertek method);
the movement of the arm from the position of the main
stand to the highest point of the arm’s movement tra-
jectory is measured;

B - the athlete performs a jump similar to option A,
but the movement of the marker installed on the point
of the conventional CM of the human body is meas-
ured, which eliminates the additional error (10 cm) as-
sociated with the mobility of the shoulder girdle;

B - the athlete performs a vertical jump, and the
time of the flight phase is measured, which begins with
the “raised toes” position, which conditionally reduces
the jump height by another 19 cm.

How can the true jump height be measured and
how can the resulting fundamental errors be elimi-
nated?

It was noted above that the only fundamentally cor-
rect way to determine the magnitude of the displace-
ment of the human body’s CM from the basic stance
position to the point of maximum rise of the CM’s
trajectory is to analyze the repulsion dynamometer,
which allows one to determine the maximum potential
energy characterizing the jump height. This method is
significantly complicated by the fact that the human
body cannot be represented as a point mass, since it
is a multi-link system with variable elastic connections
and the presence of internal forces that change the
configuration and shape of the body [1].

Any vertical component of the repulsion force,
which according to the third law of mechanics is reg-
istered by the dynamo platform as a vertical compo-
nent of the support reaction force, increases the jump
height. The mechanisms of the increase in the height
(vertical displacement) of the body’s CM lift above the
support are different: lifting the head, shoulder girdle
and arms in the push-off phase “raises” the CM po-
sition relative to the vertical coordinate in the main
stance by 10-15 cm, lifting the body onto the toes at
the end of the push-off “shifts” the CM even higher up
to 20 cm, therefore the flight phase of the jump begins
with an “elevation” caused by a change in the configu-
ration and shape of the human body, which we called
the pedestal [4].
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The dynamometer chart gives a more reliable ac-
curacy of determining the vertical coordinate of the
CM departure before the body’s take-off (the height of
the pedestal) than the previously discussed methods,
where there were many more random causes. In flight,
a freely flying body is taken as a point mass and the
vertical displacement is calculated in accordance with
the laws of classical physics for uniformly accelerated
motion in the Earth’s gravitational field.

Conclusions. Based on the analysis of possible
methods for assessing jump height, significant dis-
crepancies in the indicators (up to 40%) were revealed
depending on the measurement methods.

In order to optimize the control of athletes’ jump-
ing ability and increase the accuracy of assessing this
quality, which is important for many sports, it is neces-
sary to standardize the procedure for measuring jump
height.

It seems advisable to take into account not only the
age, gender, and qualification characteristics of ath-
letes, but also the methods for assessing jump height
when developing regulatory requirements for various
groups.
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Objective of the study is to experimentally confirm the effectiveness of a specialized set of exercises for swimming with
fins. This complex is aimed at improving the physical fitness of students studying in pre-university educational institutions
under the jurisdiction of the Ministry of Defense of the Russian Federation.

Methods and structure of the study. To solve the problems, the following research methods were used: theoretical
analysis and generalization of literary sources, survey, pedagogical observation, pedagogical experiment.

Results and conclusions. The analysis of the results showed that the average values of the exercises performed in the ex-
perimental group exceeded the similar indicators of the control group. Consequently, there is a positive trend in improving
the strength and speed-strength characteristics of the experimental group participants, which indicates the effectiveness
of the applied set of exercises in swimming training with the inclusion of finswimming elements. The conclusions made con-
firm the rationality of using elements of underwater swimming in practical classes on physical training of cadets within the
framework of the discipline "Swimming". This is considered as an additional way to improve overall physical fitness, increase
the level of development of speed, endurance, strength and coordination, as well as the formation of moral, ethical and vo-
litional qualities necessary for the development of a sporting character in students in pre-university educational institutions
of the Ministry of Defense of the Russian Federation.

Keywords: swimming with fins, methodology, general physical training, special complex, development of physical qualities,

improvement.

Introduction. As of 2023, there were 32 educa-
tional institutions in the pre-university education sys-
tem of the Russian Ministry of Defense: 11 Suvorov
military schools; Nakhimov Naval School and four of
its branches; 7 presidential cadet schools; 9 cadet
corps. All pre-university educational institutions of the
Russian Ministry of Defense are equipped with very
good educational and material base for physical train-
ing, including flat structures, swimming pools, various
sports complexes, etc. Since January 1, 2005, the In-
structions on physical training and sports for Suvorov
military, Nakhimov naval, military music schools and
cadet, naval cadet, music cadet corps of the Russian
Ministry of Defense have been approved and put into
effect. In accordance with the instructions, physical
education of students in pre-university general educa-
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tion institutions of the Ministry of Defense of the Rus-
sian Federation is an integral part of their education
and upbringing. It includes: physical training, sports
and health and recreational activities [3].

Much attention is paid to the physical training of
students in pre-university institutions, because the
graduates of these institutions in the overwhelming
majority are candidates for admission to military edu-
cational institutions of higher education. Military ap-
plied swimming is one of the sections of physical train-
ing of military personnel. Swimming classes are aimed
at developing the skills of competitive swimming, div-
ing and providing assistance to a drowning person;
developing general endurance; cultivating courage
and determination, and for Nakhimov cadets addition-
ally - the skills of diving in length and depth.




@ THEORY AND METHODOLOGY OF SPORT

Teaching swimming, developing on its basis gen-
eral and speed endurance, coordination, improving
health indicators are an important task of the edu-
cational process of pre-university educational in-
stitutions of the Ministry of Defense of the Russian
Federation. At the same time, underwater sports are
becoming increasingly popular today. Underwater
swimming, in turn, is a component of military-applied
swimming. The variety of underwater swimming direc-
tions makes it attractive for systematic training.

One of the basic directions of underwater sports is
swimming with fins. An important advantage of swim-
ming with fins is the ability to significantly reduce the
time of learning classical swimming without fins. The
swimmer’s ability to use his strength abilities in swim-
ming can be significantly expanded with the help of
various methodological techniques, which are based
on the desire to bring strength training exercises as
close as possible to swimming exercises, both in
terms of the direction of impact and in time [2]. The
inclusion of new elements of physical exercises in the
program can contribute to the increase and improve-
ment of the general physical qualities of students.

Objective of the study is to experimentally substan-
tiate a special set of exercises for swimming with fins,
which allows for a systematic impact on increasing the
level of development of physical qualities of students of
pre-university educational institutions of the Ministry of
Defense of the Russian Federation, to prove its effec-
tiveness and to introduce it into the educational process.

Methods and structure of the study. The study was
conducted for 30 days at the Naval Cadet Military Corps.
The experimental group (EG), consisting of 10 young men
aged 15-16, trained 6 times a week for 90 minutes (40
minutes in the gym and 50 minutes in the water). Classes
were carried out using the proposed set of exercises at
the stage of the general preparatory period.

The complex was based on exercises in pairs, ex-
ercises with weights, exercises on exercise machines,
swimming in different ways for different distances us-
ing separate fins, swimming with a board in separate
fins, swimming in the basic position with a load using
separate fins, swimming with weights, swimming using
separate fins with resistance, swimming in competi-
tive conditions using separate fins. The control group
(CG) also consisted of 10 young men of the same age,
trained 6 times a week, the duration of classes was 90
minutes. Classes were held according to the tradition-
al method in accordance with the training program.

At the beginning of the experiment, preliminary
testing was carried out in the control and experimental
groups. For the study, the method of control exercises
was used, selected according to the following prin-
ciples: accessibility, compliance with the basics of the
theory and methodology of physical education, high
information content of the results of exercise perfor-
mance [1].

Results and conclusions. Comparative results of
the preliminary testing of the control and experimental
groups are presented in Table. 1 and 2, formed on the
basis of the statements of verification of the indicators
of physical fitness of pupils.

Statistical processing of the experimental data of the
initial testing did not show reliable differences between
the results of the control and experimental groups. This
proves that initially the pupils of the EG and CG were on
average equal in the level of physical fitness.

After the experiment, final testing was conducted,
which showed positive dynamics in the growth rates
for all tests in the experimental group. The growth rate
for the exercise “Squat” is 4.8% and the growth rate
for the exercise “Long jump from the spot” is 0.5%,
which indicates positive dynamics in the development
of strength and speed-strength physical qualities of

Table 1. Results of preliminary testing of the experimental group

Experimental group
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Squat 56 58 48 71 59 53 59 73 59 69 60,5
Shuttle run 10x10 m 26,7 | 25,6 | 27,0 | 25,7 | 26,3 | 26,9 | 25,8 | 25,1 | 26,5 | 27,1 26,3
3 kmrun 12,12 (12,58 12,56 | 12,35 13,2 | 11,51 | 12,0 (12,17 | 12,41 | 12,44 | 12,33
Long jump from a standing position 225 216 | 220 | 232 | 214 | 225 | 229 | 231 225 230 | 224,7
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Table 2. Results of preliminary testing of the control group

Exercises
Bobrovsky D.A.
Buyanov N.M.
Byankin D.N.

Control group

Average value

Grigoriev V.V.
Gubin A.A.
Gurov V.D.

Ermolitsky D.S.
Kalinin I.D.
Kislukhin A.V.
Kravtsov D.S.

Squat 70 58 53 50 61 58 69 55 72 63 60,9
Shuttle run 10x10 m 259 | 26,3 | 27,4 26,9 (25,6 26,1 | 25,7 | 27,3 | 25,8 | 25,8 | 26,3
3 kmrun 12,25|12,37 | 13,1 | 18,27 |12,1|12,47|12,21|12,38| 11,5 | 12,05 | 12,37
Long jump from a standing position | 230 217 226 220 | 227 | 222 | 228 | 218 | 230 | 225 | 224,3

Table 3. Comparative analysis of the results of checking the physical fitness of the experimental group after the

experiment
Exercise Experimental group Control group Difference in EG and
Mean value Mean value KG indicators, %
Squats 63,4 61,2 3,6
Shuttle run 10x10 m 26,1 26,2 -0,6
3 km run 12,14 12,36 -1,8
Long jump from a standing position 225,9 2245 0,6

the pupils of the experimental group. The growth rate
for the exercise “Shuttle run 10x10 m” was -0.8% and
the growth rate for the exercise “Run 3 km” was -1.6%
(a negative indicator means an increase in the aver-
age value by 0.8% and 1.6%, respectively). It can be
concluded that there is a positive dynamic in the devel-
opment of such physical qualities of the pupils of the
experimental group as endurance and speed.

The highest growth rate in the experimental group
occurred in the exercise “Squats” (4.8%). A compara-
tive analysis of the results of checking the physical fit-
ness of the control group before and after the experi-
ment indicates the absence of significant differences
in the performance indicators of practical exercises.

A comparative analysis of the physical fitness in-
dicators of the experimental and control groups was
conducted after the experiment (Table 3).

The analysis showed that the average indicator for
all exercises in the experimental group is higher than
in the control group. Thus, positive dynamics of de-
velopment of strength and speed-strength physical
qualities of the pupils of the experimental group was
registered, which confirms the effectiveness of the in-
troduced set of exercises in swimming classes using
elements of finswimming.

Conclusions. The results of the pedagogical
experiment indicate that the use of a special set of
finswimming exercises contributes to an increase in
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the indicators of the level of development of physical
qualities of pupils in the experimental group.

All of the above indicates the advisability of using
elements of underwater swimming in practical classes
on the section of physical training of cadets “Swim-
ming” as an additional means of improving general
physical fitness, increasing the level of development
of speed, endurance, strength and coordination ca-
pabilities, fostering moral and ethical and volitional
qualities, forming a sports character in pupils of pre-
university educational organizations of the Ministry of
Defense of the Russian Federation.
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Abstract

Objective of the study is to determine the degree of influence of classes in the discipline "Physical Education” on the psycho-
emotional state of students.

Methods and structure of the study. The analysis of the psycho-emotional state of students was carried out in three direc-
tions. The first direction is a comparison of the results of the SAN test during the training process (after practical classes) with
the period without classes. The second direction is during the training process: 2 hours before the practical class and after 1
hour after the class. The third direction is a comparison of indicators during the training process (2 hours before the class) with
the indicators of the period without classes.

Results and conclusions. Most students consider practical classes in the discipline "Physical Education™” to have a positive
effect on their psycho-emotional state. The results of the study confirmed that classes in the discipline "Physical Education”

are an important factor in improving the psycho-emotional state of students.

Keywords: psycho-emotional state, well-being, activity, mood, discipline "Physical Education”.

Introduction. According to the Coordination
Council under the Government of the Russian Federa-
tion, on issues of planning and distribution of admis-
sion targets to universities, the ratio of budget places
to fee-paying places in higher education institutions
as a percentage in 2024-2025 is estimated at 40 to
60%. Educational practice shows that 60% of students
studying on a fee-paying basis prefer to pay for their
education in full or in part, and about 30% (they are
included in the 60%) are forced to do so. In addition,
most young people are focused on personal financial
independence. This situation leads to the fact that
many students work in their free time, and often during
school hours. Irregular attendance of classes is also
facilitated by the point-rating system of education,
which allows students to selectively attend classes.

The consequence of this situation is the high work-
load of a significant part of students, their lack of time
for rest and recovery. As practice shows, no more
than 5% of students have the opportunity to visit fit-
ness centers, and no more than 4% of students from
non-physical education universities regularly engage

in sports. In addition, many students, due to their age
and lack of necessary knowledge, regularly violate the
work and rest regime. As a result - poor health, low
activity, bad mood, which leads to a negative psycho-
emotional state, decreased concentration, perfor-
mance, quality of assimilation of educational material
by students, the development of various chronic dis-
eases, deterioration of health.

The relevance of the study is due to the need to in-
crease attendance of classes in the discipline "Physi-
cal Education” in order to improve the psycho-emo-
tional state.

Objective of the study is to identify the degree of
influence of classes in the discipline "Physical Educa-
tion" on the psycho-emotional state of students.

Methods and structure of the study. The impact
of physical education classes on students’ well-being,
activity, and mood was assessed using the SAN (well-
being, activity, mood) test, which reflects the degree of
physiological and psychological comfort of a person’s
condition and determines the intensity and volume of
a person's interaction with the physical and social envi-
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ronment [2, 3]. The SAN test is represented by 30 pairs
of words of opposite meaning, with each category (C, A,
and H) characterized by 10 pairs of words. The assess-
ment of the feature is recoded into a row from 10 to 70.
In this case, a score of 3, corresponding to a bad mood,
low activity, and poor health, acquires a value of 10, and
a score of 3, reflecting good health, high activity, and
good mood, acquires a value of 70 [4]. The analysis of
the psychoemotional state of students was conducted
in three directions. The first direction is a comparison of
the SAN test results during the training process (after
practical classes) with the period without classes. The
second direction is during the training process: 2 hours
before the practical class and 1 hour after the class.
The third direction is a comparison of indicators during
the learning process (2 hours before the lesson) with
indicators during the period without lessons.

Results and conclusions. Results of the analysis
of the first direction. The analysis of the results of the
SAN test clearly showed that the indicators of all three
of its components during the training period after prac-
tical classes in the discipline "Physical Education” are
significantly higher, compared to the period without
classes (on average by 15.7%), which undoubtedly
indicates a positive impact of classes in the discipline
"Physical Education™ on the psycho-emotional state
of students. The academic discipline "Physical Educa-
tion”, mandatory for all specialties, is one of the means
of forming a comprehensively developed personality,
optimizing the physical and psychophysiological state
of students in the process of professional training [1].

Results of the analysis of the second direction.
The analysis of the results of the SAN test in the tested
students on the same day 2 hours before the class
and an hour after it also shows that after the practi-
cal class in the discipline "Physical Education™ all its
indicators are significantly higher by an average of 4.4
units. When analyzing the first direction — comparing
the SAN indicators on different days, there was a pos-
sibility that the difference in indicators could be due
to the characteristics of the study days, in particular,
the meteorological conditions of the days (magnetic
storms, low or high atmospheric pressure, uncom-
fortable air temperature) on which the studies were
conducted. The results of the analysis of the second
direction completely exclude the possibility of the
unreliability of the study for the above reasons, once
again emphasizing the positive effect of physical ac-
tivity on the psycho-emotional state of students.

Results of the analysis of the third direction. It
was found that on the day of the lesson, 2 hours be-
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fore it began, the SAN test showed a 2.6-unit higher
score than in the period without classes. The reasons
explaining this fact may be the following:

- for most students in higher educational institu-
tions, since high school, the anticipation of physical
education classes improves their mood, which, in
general, affects other indicators, encouraging activity,
improving mood;

- a positive attitude of students to practical classes
in the academic discipline "Physical Education™; - their
awareness of the positive impact of physical educa-
tion classes on human health;

- positive mood during classes, based on the game
and competitive teaching methods that prevail in
physical education classes, is maintained by students
after classes.

Conclusions. Most students assess the impact
of practical classes in the discipline "Physical Educa-
tion” on the SAN indicators as "positive”. The SAN test
indicators of students are significantly higher during
practical classes in the discipline. The study clearly
showed that classes in the discipline "Physical Educa-
tion" are an important factor in improving the psycho-
emotional state of students. The academic discipline
"Physical Education” contributes to the effective solu-
tion of educational problems, high-quality training of
university graduates by improving the psycho-emo-
tional state of students during practical classes.
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Abstract

Objective of the study is to theoretically substantiate and develop a pedagogical model for student athletic training in physi-
cal education at a university and recommend it for practical use.

Methods and structure of the study. In 2024, the study was conducted at the K.A. Timiryazev Russian State Agrarian Uni-
versity — Moscow Agricultural Academy. The study utilized a variety of data collection approaches, including the study of theo-
retical and methodological sources, thematic surveys, interviews, monitoring of the educational process, engaging experts,
classifying data, creating models, and identifying key aspects. The integrated application of these methods allowed us to col-
lect and organize the necessary scientific and methodological material for the subsequent creation of an experimental model
for developing athletic training in physical education for university students.

Results and conclusions. The conducted scientific and theoretical analysis, systematization of the studied material, and ab-
straction facilitated the development of an experimental model for student athletic training in physical education at a university.

Keywords: students, physical education, university, pedagogical model, sports training model.

Introduction. The current physical education pro-
cess for students at non-physical education universi-
ties focuses on the physical fitness of young people
and the development of general physical education
competencies, which generally fails to motivate stu-
dents to engage in systematic physical education and
sports. Overall, a "generalized” physical education
process is organized, aimed at minimally supporting
physical activity, without taking into account the indi-
vidual abilities of those involved. Furthermore, there is
a decline in the number of practical hours for physi-
cal education at universities across the country, where
up to 70% or more of classes are conducted only in
the first and second years, and in the third year, they
are, at best, electives. It is also worth noting that up
to 20% of physical education classes are relegated to
lectures, which do not provide students with the nec-
essary physical activity.

The best theory in physical education is practice.
The need to introduce a sport-specific approach to
student physical education will help increase student
motivation, realize their individual motor potential, and
develop a sustainable sports culture, enabling young
people to cultivate their chosen sport in their future
professional and social lives. At the same time, Rus-
sian Sports Minister M.V. Degtyarev identified one of
the main objectives for improving the physical educa-
tion and sports movement in the country as develop-
ing a sports-focused approach to student physical
education at Russian universities.

Objective of the study is to theoretically substan-
tiate and develop a pedagogical model for student
athletic training in physical education at a university
and recommend it for practical use.

Methods and structure of the study. In 2024,
the study was conducted at the K.A. Timiryazev Rus-
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Fig. 1. Theoretical model of students’ sports training in physical education at the universit

sian State Agrarian University — Moscow Agricultural
Academy. The study utilized a variety of data collec-
tion approaches, including the study of theoretical
and methodological sources, thematic surveys, in-
terviews, monitoring of the educational process, en-
gaging experts, classifying data, creating models, and
identifying key aspects. The integrated application of
these methods allowed us to collect and organize the
necessary scientific and methodological material for
the subsequent creation of an experimental model for
developing athletic training in physical education for
university students.

Results and conclusions. The conducted scientific
and theoretical analysis, systematization of the stud-
ied material, and abstraction facilitated the develop-
ment of an experimental model for student athletic
training in physical education at a university.

As shown in Figure 1, the experimental model in-
cludes four sequential functional blocks of student
athletic training in physical education at a university:
basic specialization, advanced training, advanced de-
velopment, and participation in student athletic com-
petitions.

Conclusion. The developed theoretical model of
student athletic training at a university is optimal and
compact, consistent with the general methodological
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principles of the athletic training system, and can be
recommended for testing at universities across the
country.
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Abstract
Objective of the study is to determine the place and role of physical education and sports in the system of agricultural
education in the USSR and the Russian Federation, carrying out their comparative analysis.
Methods and structure of the study. The following methods were used in the work: included and non-involved observa-
tion of physical education teachers, interviews with physical education teachers and sports coaches, a sociological survey
of first-year students. The example of the leading agricultural university of the country — Timiryazev Academy — shows the
evolution of approaches to teaching physical education in the USSR and the Russian Federation.
Results and conclusions. Data on the teaching of physical education at Timiryazev Academy in different periods of its his-
tory are provided. The results of a sociological survey among students of Timiryazev Academy are highlighted, according to
which the overwhelming majority of students have a positive attitude towards the GTO standards, which were the normative
basis of the Soviet system of physical education. The University has a Physical Education and Sports Development Program
for 2021-2030, one of the areas of which is the popularization of the All-Russian Physical Education and Sports Complex
“Ready for Labor and Defense”. The main scientific result: the timeliness of turning to the positive developments of the
Soviet era is substantiated, but taking into account modern realities. This is the approach implemented at the Timiryazev
Academy.

Keywords: physical education, agricultural education, USSR modern education system, sociological survey, comparative

analysis.

Introduction. It is impossible to overestimate the
importance of physical culture in the process of so-
cialization. And yet it is of particular importance for
specialists in the agricultural profile, since without pro-
fessional and applied physical training it is impossible
to develop the professional qualities necessary in the
countryside.

N.Yu. Borisova draws attention to the recrea-
tional function of physical culture, considering it the
most significant [2, p. 138]. G.A. Ivakhnenko and V.V.
Kuzmina propose to transfer university physical cul-
ture from a practical to an educational discipline [3, p.
111]. G.V. Astratov and M.A. Kocheryan [1, pp. 18-31]
put forward the idea of applying the categories of insti-
tutional marketing to the study of physical culture. T.L.
Dyachenko and V.V. Vucheva rightly note that there are
contradictions "between the increased requirements

for physical culture ... and the lack of necessary infor-
mation on the dynamics of their development” [6, p.
2]. Some aspects of teaching physical education are
considered by foreign researchers [5, pp. 74-85; 7,
pp. 59-70]. The authors of this article, in turn, offer
a retrospective view of the problem, believing that it
would be very useful to turn to the Soviet experience
of forming a student’s personality in the process of
physical education classes.

Objective of the study is to determine the place
and role of physical education and sports in the sys-
tem of agricultural education in the USSR and the Rus-
sian Federation, having carried out their comparative
analysis.

Methods and structure of the study. In the
course of preparing the article, included and non-in-
volved observation of physical education teachers, in-
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terviews with physical education teachers, and a soci-
ological survey of students studying at the Timiryazev
Academy were used.

Results and conclusions. The Timiryazev Acad-
emy, the flagship of agricultural science and educa-
tion since the times of the USSR, was chosen as the
subject of the study. Here alone in the first year more
than 3 thousand students study, representing all fed-
eral districts of the Russian Federation, which makes
sociological surveys as representative as possible.
The curriculum of all implemented training areas in-
cludes the academic discipline "Physical Education”,
the university also operates sports sections in 38
sports.

Physical education classes at the Timiryazev
(Petrovskaya) Academy began long before the Octo-
ber Revolution. In 1910, the first competitions in vari-
ous sports were held [4, p. 22].

Physical education classes reached a new level
in the 1930s, when the Soviet government consid-
ered physical education as a means of strengthen-
ing the combat power of the Red Army. Membership
in Osoaviakhim and participation in sports sections
became mandatory. Particularly distinguished stu-
dents received the "Voroshilov Sharpshooter”, "Vo-
roshilov Horseman”, "Ready for Labor and Defense”
badges. Auto-moto, parachute, flight, mountaineer-
ing and other clubs were created. As an incentive,
participants were given food coupons, vouchers to
health centers and rest homes. In 1936, a physical
education department was created at the academy,
headed by V. M. Marakuev, and all further sports
activities at the university were carried out by this
department.

In the post-war period, priorities changed. The
main thing for the Soviet government was to prepare
workers for agriculture with maximum labor productiv-
ity. An important component here was physical train-
ing.

In the Russian Federation, the focus of physical
education has changed. The priorities have become
raising the general level of physical fitness, developing
alove for sports and raising a healthy nation. However,
commercialization has not bypassed physical educa-
tion: the number of sports facilities has decreased,
and the cost of physical education and sports services
has increased significantly, becoming inaccessible to
most students from rural families, who form the basis
of the contingent of agricultural universities.

Since the mid-2010s, a tendency to return to the
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experience of the USSR has emerged. On March 24,
2014, a decree was signed on the revival of the GTO
standards, which was the normative basis of the So-
viet system of physical education. The question arose
about the revival of the "Leather Ball", "Golden Puck”,
"White Rook™ — competitions that had the status of all-
Union. The training process itself has also changed.
Some Russian trainers have begun to view the "warm-
up” known since Soviet times as a separate train-
ing system, which can be seen in the example of the
Timiryazev Academy.

In March 2025, two sociological surveys were con-
ducted among first-year students of the Timiryazev
Academy, in which more than 350 students took part.
Their results clearly showed the popularity of the GTO
standards: 37% of respondents were "definitely posi-
tive" about them, 30% were "rather positive”. An ex-
tremely small number of respondents were "rather
negative” about the GTO standards — only 3%, even
fewer were "definitely negative” — 0.5%. And only 1%
of respondents have no idea about the GTO.

It should be emphasized that 44% of students have
already passed the GTO (apparently, even before en-
tering the university). Of the rest, only 3% plan to pass
the GTO. It can be assumed that one of the motives
for passing the GTO standards was the desire of ap-
plicants to get additional points when entering a uni-
versity. However, students no longer have this motive,
although their attitude towards the GTO is generally
positive. Hence the task of motivating the remaining
part of respondents (23%) to pass these standards.
In this regard, the inclusion of a clause on the popu-
larization of the All-Russian physical education and
sports complex "Ready for Labor and Defense” in the
Timiryazev Academy's Physical Culture and Sports
Development Program for 2021-2030 seems justified
and timely.

Conclusions. The main difference between the
physical education systems in the USSR and the mod-
ern Russian Federation was its focus. If in the pre-war
period the priority was to prepare well-trained defend-
ers of the Motherland, then after the war the main at-
tention was paid to physical training as the basis for
labor productivity. In post-Soviet Russia, priorities
changed again: increasing the general level of physi-
cal training was put at the forefront. And only since the
mid-2010s, our country has once again begun to use
Soviet experience.

The research was funded by the Russian Sci-
ence Foundation (project No. 25-28-00498).
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Abstract

Objective of the study is to evaluate the effectiveness of students’ performance of the GTO standard "16 kg kettlebell

snatch” after the introduction of the specialization "Kettlebell lifting”.

Methods and structure of the study. The following research methods were used in the work: literature review, mathemat-

ical processing of research results, data collection. Using the example of data on passing the GTO standards for snatching a

16 kg kettlebell, an analysis of the dependence of the results on the introduction of the specialization is carried out.

Results and conclusions. The obtained achievements indicate a positive impact of the strategy of introducing the speciali-

zation "Kettlebell lifting” on increasing the level of physical quality "strength” of students.

Keywords: kettlebell lifting, students, strength training, snatch, passing standards, gamma distribution, data extrapolation.

Introduction. Currently, kettlebell lifting is one of
the most actively developing sports disciplines. A dis-
tinctive feature of kettlebell lifting is its relative cheap-
ness and convenience of training - it can be done
outdoors, in a forest belt, indoors, in a gym or even
in a student dormitory room. Research on kettlebell
lifting as a specialization of the discipline “Physical
Education” in higher education institutions is espe-
cially relevant, which is due to the significant role of
this discipline as one of the factors in maintaining and
supporting the physical, mental and social health of
students [1].

Kettlebell lifting can be especially useful and rec-
ommended for people suffering from back problems
or leading a sedentary lifestyle. This is due to the fact
that kettlebell lifting training has a high level of intensi-
ty, which allows you to burn a large number of calories
in a short time, as a result of which weight loss occurs
[2].

Objective of the study is to evaluate the effective-
ness of students in fulfilling the GTO standard “kettle-
bell snatch 16 kg” after the introduction of the special-
ization “Kettlebell lifting”.
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Methods and structure of the study. In this pa-
per, using the example of data on passing the GTO
standards for snatching a 16 kg kettlebell for the fall
of 2022, 2023 and 2024, an analysis is made of the
dependence of the results on the introduction of spe-
cialization. It is assumed that with the introduction of
the specialization “Kettlebell Sport” in 2023, students
will more often and more successfully perform a ket-
tlebell snatch as an exercise to determine strength
when passing the GTO standards. Classic statistical
methods of data processing taken from probabil-
ity theory and mathematical statistics are used as re-
search methods.

Results and conclusions. The table presents ag-
gregated data with the total performance of the kettle-
bell snatch by all students in the fall of a particular year.

It clearly shows that the introduction of specializa-
tion has significantly increased students’ interest in
fulfilling this standard. For a more detailed presenta-
tion of the data, we will divide the results into ranges of
5 units: from 10 to 110. Taking into account all of the
above, we will present the data for 2022-2024 in the
form of histograms (Fig. 1).
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Results of passing the standard for snatching
a 16 kg kettlebell

Year | Number of students | Number of lifts
2022 56 2376
2023 122 5414
2024 183 8681

Fig. 1 gives a clear idea of the dynamics of changes

in passing the standard. As the total number of stu-
dents passing this standard increases, the scales
along the ordinate axis also change. In the first histo-
gram, corresponding to the period before the intro-
duction of the Kettlebell Lifting specialization, the data
are grouped to a greater extent around the snatch
values less than the median - 40, but there are also
values significantly greater than 40, which indicates
an a priori presence of students interested in kettlebell
lifting. In the next two histograms, the distribution pat-
tern takes on a more “average” character: the values
are grouped around the median (40), while the num-
ber of students passing the standard for high values
remains approximately the same, but the number of
students passing the standard for a value less than
the median has significantly decreased, which allows
us to judge the averaging of the results. Below are the
mathematical expectations and standard deviations of
the specified samples: m,,= 43,1250, m,, = 45,9426,
m,, = 4 8,9208, o,, = 21,8162, 0,, = 16,7685, 0,, =
18,5662, roe m,,,0,,, i=2...4, — are the mathematical
expectations and standard deviations, respectively,
for the autumns of 2022, 2023, and 2024.
Let us agree that now and in the future the level of
statistical significance will be equal to 0.05. Let the
hypothesis consist in fulfilling condition (1), M(X,,-
X,;)=a,=0 (1), where M(...) — is the designation of
the mathematical expectation, are X,, X,; — random
average values from the samples of the 22 nd and
23 rd years, respectively; while H, the hypothesis is
expressed as follows: M(X,,-X,,) <0.

Substantially, (1) and the competing hypothesis mean
checking whether the introduction of specialization
in 2023 is statistically significant, i.e. whether it
significantly affected the results of passing the
standards. To check (1), we find the critical value of
the left-hand critical region using the table of critical
points of the Student’s distribution. The significance
level is 0.05, the number of degrees of freedom is
n=20-1=19. Then tkp:2,09 - ft>- t, 1O H, then the
hypothesis is accepted, otherwise — rejected. Let’s
calculate the values, D = - 0,7416, S = 2,9639, we
get t'=-2,3604 < - 2,09, H, the hypothesis about the
statistical insignificance of introducing specialization

is rejected —i.e. the hypothesis is accepted.

From the mathematical expectations calculated
above, it is easy to see that the dynamics of change
in results is positive — i.e. the indicators are increas-
ing, therefore, taking into account the acceptance of
this hypothesis, it can be argued that the introduction
of specialization in 2023 had a positive effect on stu-
dents’ results in passing the 16 kg kettlebell snatch
standard at the GTO. Similarly, we examine the sta-
tistical significance of changes in the results of 2024,
relative to the results in 2023. Calculated value In this
case, the hypothesis about the statistical significance
of changes is also accepted. This means that in 2024,
the changes relative to the year of introduction of the
specialization are also significant and, we note again,
positive.

As can be seen, for the gamma distribution, the hy-
pothesis can be accepted with accuracy up to statisti-
cal significance for all years.

Fig. 2 shows the graphs of the gamma distribu-
tions corresponding to the samples shown in Fig. 1,
respectively, and supplemented with a linear forecast
for 2025.
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Fig. 1. Histogram of passing standards among students in 2022-2024
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Fig. 2. Gamma distributions that best approximate
the results of standard measurements

Each of the distributions differs from the previous
ones in the overall sample size, as well as the position
of the maximum: over time, it shifts to the right. Over
time, the mathematical expectations, variances, and
the total number of students participating in passing
the standard change. All the conclusions described in
Fig. 1 also apply to Fig. 2, which allows us to see the
improvements in the quantity and quality of passing
the standard in a more visual form. Let us now solve
the problem of predicting the results of passing the
standard in 2025. For simplicity, we will approximate
the following value of the mathematical expectation
according to the linear law, characteristic of the first
few years of dynamics: m,.=51,7919 .

We will calculate the dispersion based on extrapo-
lation by a periodically decaying exponential function:
0,,= 15,8698.

To calculate the total number of students in the
Kettlebell Lifting specialization participating in the
GTO standards, we will use extrapolation using the lo-
gistic function: n,, =213 .

The final extrapolation is shown in black in Fig. 2.
It is clear that the graph has shifted to the right as be-
fore, while the number of students passing the stand-
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ard with low values has decreased even more, while
the overall level of physical fitness has increased even
more, so that on average each student in 2025 should
be able to perform 51 snatches with a 16 kg kettlebell
in peak condition, while the spread of values has be-
come even smaller.

Conclusions. On average, all students pass the
standard significantly better, and the number of stu-
dents passing it has also increased significantly over
time, which allows us to judge the positive dynam-
ics of interest in kettlebell lifting. Let us also note
the dynamics of the number of students passing the
kettlebell snatch test with a gold medal: 33 out of 56
students in 2022, with P(x)=0.5893, 99 out of 122 in
2023, with P(x)=0.8115, 149 out of 183 in 2024, with
P(x)=0.8142, the forecast for 2025 is 184 gold out of
213 students, with P(x)=0.8638.

As can be seen, over time, not only the total num-
ber of students passing the snatch test increases, but
also the number of students passing this test with a
gold medal, and even the percentage of such stu-
dents, which is quite consistent with the dynamics and
strategy for introducing the specialization presented
above.
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Abstract
Objective of the study is to assess the level of physical fitness of the population in the digital economy.
Methods and structure of the study. The scientific work involved 140 men and 140 women aged 25 to 59 years. The study
participants belong to two areas of work with different levels of physical activity. All are admitted to physical education and
sports and live in the Vladimir, Moscow, Smolensk regions and the city of Moscow.
Results and conclusions. The study did not reveal any significant differences between the morphofunctional indicators,
physical activity and the level of physical fitness in people who mainly use IT technologies in the process of work and everyday
activities, and people who do not identify themselves with digital processes. Therefore, when developing programs to
improve the physical fitness of the population, in the digital economy, it is necessary to take into account the trends towards
an increase in general physical activity in the context of automation of all aspects of life, including indicators of physical
fitness that ensure a person performs basic social functions without risk to health.

Keywords: working-age population, physical activity, motor activity, digital economy, physical fitness, electronic games,

modernization of society.

Introduction. The current geoeconomic real-
ity raises the issue of sustainable development of the
state based on large-scale technological moderniza-
tion in order to ensure dynamic growth of labor pro-
ductivity, which requires the most efficient use of hu-
man capital [6, 8]. Human health, as the main actor in
the economy, acting as a producer of goods and ser-
vices, a consumer of created goods and a manager
of social production, is considered the main economic
resource. Individual diversity of values, priorities, be-
liefs and stereotypes, along with education, qualifica-
tions and experience, determines the boundaries and
possibilities of technological, economic and social
modernization of society [2, 7].

Digitalization of the economy transforms the type
of labor from physical to mental (operator profile of la-
bor activity), minimizing muscle effort, increasing the
load on human sensory systems [3]. Physical educa-
tion, as a motor activity, the implementation of which
is ensured by interaction and promotes the activation

of the neuromuscular, cardiorespiratory, endocrine
and other body systems, is the most effective and uni-
versal mechanism for preventing the negative conse-
quences of decreased physical activity. Accordingly,
identifying the characteristics of physical develop-
ment and motor activity of the population involved in
the digital economy, taking into account the nature of
work, serves as the basis for developing scientifically
sound proposals to improve the physical fitness of the
working-age population, which is the relevance of our
study.

Objective of the study is to assess the level of
physical fitness of the population in the digital econ-
omy.

Methods and structure of the study. 140 men
and 140 women aged 25 to 59 years took part in the
scientific work. The study participants belong to two
areas of work with different levels of physical activ-
ity. All are admitted to physical education and sports
and live in the Vladimir, Moscow, Smolensk regions
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and the city of Moscow. The group was divided into
two subgroups: the first — confident users of digital
services, mainly use digital technologies in the work
process (operators of automated systems and forms
of employment associated with the use of personal
electronic devices) (hereinafter — group 1); the sec-

ond - uncertain users of Internet technologies,
mainly use components of the production economy
in their work (hereinafter — group 2). The participants
in the experiment were characterized by normal rest-
ing heart rate values (74+6.9 bpm for men and 75%7.1
bpm for women) with elevated body mass index val-
ues (29.5+£2.1 kg/m2 for men and 27.7£2.9 kg/m2 for
women).

The study included a comparative analysis of mor-
phofunctional parameters (body length and weight,
BMI, heart rate, vital capacity). The motor regime
(number of steps) and the body’s response to physi-
cal activity based on heart rate were studied. The time
spent using electronic devices in work and leisure ac-
tivities was recorded. To assess physical fitness, the
physical fitness level index (hereinafter referred to as
PLI) and the physical quality development level index
(hereinafter referred to as PHQLI) were calculated us-
ing the modernized VNIIFK scale [4, 5]. Registration of
physical activity indicators (number of steps per day,
heart rate indicators during physical training) was car-
ried out using individual fitness gadgets. The adapta-
tion potential (AP) of the cardiovascular system was
calculated using the method of R.M. Baevsky [1]. The
obtained data were processed in the mathematical
and statistical program Stadia 6.0. (RF).

Results and conclusions. A comparative analy-
sis of representatives of the 1st and 2nd groups of the
population demonstrated that the indicators of physi-
cal development do not have statistically significant
differences (p> 0.05) depending on the predominant
use of digital technologies in the work process (Table
1). The BMI of men in the studied groups indicates
overweight with a statistically insignificant predomi-

nance in men of the first group with complete identity
in the female groups. Heart rate at rest and vital ca-
pacity correspond to normal values, not statistically
different in the groups of men and women.

The response of the cardiovascular system (HR) to
physical activity in most groups is in the zone of 130
bpm, indicating low-intensity physical activity, high-
lighting a statistically insignificant higher HR value in
women of the 2nd group. Accordingly, physical devel-
opment is not criterion-significant for differentiating
the population based on the use of digital technolo-
gies, which is also true for a similarly low level of fit-
ness in both sexes.

Analysis of physical activity indicators also indi-
cates the absence of clearly expressed intergroup dif-
ferences (p> 0.05) (Table 2).

The average daily number of steps per day for men
approaches 10,000 steps, for women — 9,000 steps.
The time spent on physical exercise per week is statis-
tically insignificantly higher for representatives of the
1st group than for those in the 2nd group. The revealed
amount of time spent on exercise does not allow us
to classify either men or women in these samples as
systematically engaged in physical activity. Men in the
1st group use electronic devices 50 minutes more per
week than men in the 2nd group, and women in the 1st
group — 1 hour 10 minutes more than women in the
2nd group. Presumably, the time spent on electronic
devices can be considered as a factor limiting physi-
cal activity.

Physical fitness corresponds to the average (base)
level for the population of the corresponding age,
without revealing reliable differences in the groups un-
der consideration (p>0.05), with a tendency towards a
higher level of fitness in representatives of both sexes
of the 1st group (Table 3).

The least developed physical quality is endurance
in both groups, strength and flexibility are developed
more evenly, with a pronounced, but statistically in-
significant advantage in the 1st group. Thus, physical

Table 1. Morphofunctional indicators in groups of the working-age population with different levels of use of
digital technologies in professional and everyday activities (n=280)

BMI according to

Resting heart

HR max after

. Vital capacity of the
exercise

Contingent Gender | Quetelet, (kg/m?) rate (bpm) (bpm) lungs (ml)
Groun 1 Men 28,9+3,6 73,6%6,7 128,6+12,3 3957,2+335,7
up Women 27,6+2,0 72,8+7,4 133,5£9,7 3243,2+118,7
Groun 2 Men 26,1+£2,2 74,0£7,0 128,6%12,3 3905+413,4
P Women 27,7£3,7 76,5+6,7 143,9+£16,8 3257,5+312,9
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Table 2. Physical activity indicators in groups of the working-age population with different levels of use of
digital technologies in professional and everyday activities (n=280)

Physical activity
(number of steps per

Gender day)

Contingent

Time of contact with
electronic devices outside of
work (min per week)

Time for physical education
and sports classes
(min per week)

Group 1 Men 9726,9+3082,6 300+60,0 90+36,0
Women 8899,0+3298,5 340+72,0 70+18,0
Group2 [N 9601,0+3465,4 25084,0 80+18.0
Women 9318,6+2859,5 270+78 60+19,0

Table 3. Physical fitness indicators in groups of the working-age population with different levels of use of
digital technologies in professional and everyday activities (n=280)

Contingent | Gender Endurance Strength Flexibility Index
9 (URFK index in points) | (URFK index in points) | (URFK index in points) | UFP (points)
Grou 1 Men 2,9+0,8 3,6+0,3 4,1+0,8 3,5%£0,5
P Women 3,0+0,6 3,9+0,6 3,8+0,8 3,6+0,4
Men 3,2+0,9 3,1+0,8 3,4+0,8 3,2+0,6
Group 2
Women 3,0+0,9 3,0+0,7 3,2+0,9 3,1+0,7

fitness corresponds to the average level regardless of
the use of digital technologies in the daily routine, with
a tendency towards a higher level of development of
strength and flexibility in men and women of the 1st
group.

The level of adaptive potential (hereinafter referred
to as AP) of the circulatory system to physical activity
(according to R.M. Baevsky) indicates that the motor
regime in groups of men and women can be charac-
terized by functional stress with increased activation
of adaptation mechanisms, which corresponds to the
second health group (Table 4).

Thus, the indicators of morphofunctional sta-
tus, motor activity and physical fitness do not have
statistically significant differences between groups
with different levels of use of digital technologies
in professional and everyday activities. At the same
time, there is some disproportion in the differenc-
es in the time of using electronic devices (higher in
men and women of group 1 by 17-21%) and the time
of physical exercise (higher in men and women of
group 1 by 11-13%). The data obtained indicate the
need to increase control over the unlimited use of
digital technologies in everyday life and the forma-

tion of motivation to use the freed up time for doing
“sports”.

Conclusions. Thus, the study did not reveal sig-
nificant differences between the morphofunctional
indicators, motor activity and the level of physical
fitness in individuals who mainly use IT technologies
in the process of work and everyday activities, and
individuals who do not identify themselves with digi-
tal processes in the economy, with a low level and do
not play. Accordingly, when developing programs to
improve the physical fitness of the population, in the
context of the digital economy, it is necessary to fo-
cus on measures to increase overall physical activ-
ity in the context of automation of all aspects of life,
including indicators of physical fitness that ensure a
person performs basic social functions without risk
to health.

The work was carried out within the frame-
work of the state assignment of the Federal State
Budgetary Institution Federal Scientific Center of
Physical Culture No. 777-00001-25 (topic code
No. 001-24/3).

Table 4. Adaptive potential of the cardiovascular system in groups of the working-age population with differ-
ent levels of use of digital technologies in professional and everyday activities (n=280)

Contingent | Gender | Adaptation potential (AP) in conventional units (c.u.) according to R. M. Baevsky

Groun 1 Men 2,9+0,2
P Women 3,0+0,2
Men 2,9+0,3

5 ; )
Group Women 3,1+0,3
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Abstract
Objective of the study is to develop coordination skills in primary school children using the imitation aid "coordination lad-
der".
Methods and structure of the study. The pedagogical experiment involved 104 students, students in the 2nd grades of a
comprehensive school, aged 10-11 years. The study was conducted during the school year, the children attended physical
education lessons twice a week, the duration of the lessons was 40 minutes. Children from the control group (grades 2A and
2B) were engaged in physical education at school according to the standard school program for physical education. And
children from the experimental group (grades 2B and 2G) during the physical education lesson additionally performed a set
of physical exercises on the coordination ladder for 5-6 minutes.
Results and conclusions. At the end of the study, the indicators in the "jumping in place” test in the control group improved
from 14.3£1.9to 15.6+2.0, the increase in indicators was 9.1% (p>0.05). This is due to the duration of the pedagogical ex-
periment, the effectiveness of the standard program and a favorable period for the development of coordination abilities in
primary school age. In the experimental group, the indicators of the ability to connect movements improved from 13.1£2.1
to 16.9+1.8, the increase in indicators was 29.2% (p<0.05). This proves the effectiveness of using the coordination ladder
in the educational process of students aged 10-11 years.
Thus, the effectiveness of using the coordination ladder in physical education lessons at school with children aged 10-11
years has been proven. A set of physical exercises on the coordination ladder is recommended for use in each physical
education lesson at school as a supplement to the standard school program.

Keywords: coordination abilities, physical inactivity, obesity, physical education, “coordination ladder” in physical
education class.

Introduction. The topic of school-age children's
health is quite relevant [1, 2]. There are many studies
that touch upon a variety of problems of growth and
development of school-age children [1]. For example,
one of the acute problems is obesity [2]. Along with
metabolic disorders, the obvious lack of physical ac-
tivity, in other words, a sedentary lifestyle, comes to
the fore [3].

One of the first steps in overcoming this problem
is physical education classes, especially physical
education lessons at school. The main goal of such
physical education is the comprehensive harmonious
development of children, increasing the level of physi-

cal fitness, satisfying mental, motor and motivational
needs [6]. In Russian schools, the program for the
discipline "Physical Education™ is formed with minor
differences, but its main content, goals and objec-
tives are unchanged [7]. An important aspect in the
process of physical education of schoolchildren is a
favorable period for the development of a particular
physical quality [8].

The same rule applies to methods of influencing
students, for example, the use of a game method or
competitive exercises in primary school, the use of a
differentiated or individual approach in middle or sen-
ior school.
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It should be noted that coordination abilities (CA)
are best developed in primary school age in both boys
and girls [3, 8]. A good level of development of CA is
the basis for the development of other physical quali-
ties and the key to the rapid development of technical
abilities of children in the future in various sports [4, 5].

CAis understood as the ability of a person to quick-
ly and accurately analyze and perform motor tasks in
a wide variety of situations, especially those that arise
suddenly [4, 5]. Today, there is a certain classification
of all CA. Separately, one of the specific CA should be
noted - this is the ability to coordinate (combine into a
single whole) movements - this is the ability to com-
bine individual movements and actions into integral
motor combinations [5].

Objective of the study is to develop coordination
ability in primary school children using the imitation
auxiliary tool "coordination ladder™.

Methods and structure of the study. The peda-
gogical experiment involved primary school children
aged 10-11 years, who studied in the 2nd grade of
comprehensive school No. 623 (Moscow). Of the total
number of second-graders (118 children), 104 school-
children who were healthy and cleared by a doctor for
physical education lessons at school took part in the
study. The study was conducted during the academic
year from September 10to May 20, 2024. All schoolchil-
dren were engaged in physical education twice a week
for 40 minutes in each lesson. Over the nine months of
the study, 72 physical education lessons were held in
every second grade. Children from the control group
(grades 2A and 2B), 52 students in total, were engaged
in physical education at school according to the stand-
ard school physical education program [7].

The main objectives of the physical education pro-
gram: strengthening health, promoting normal physi-
cal development of children; teaching vital motor skills
and abilities; development of motor skills; acquisition
of necessary knowledge in the field of physical educa-
tion and sports; education of the need and ability to in-
dependently engage in physical exercises, conscious-
ly use them for rest, training, increasing efficiency and
strengthening health; contribute to the education of
moral and volitional qualities, development of psycho-
logical processes and personality traits. Children from
the experimental group (2B and 2G classes), 52 stu-
dents in total, studied according to the same program,
but additionally for 5-6 minutes during the lesson they
performed a set of exercises on a special coordination
ladder (see figure).
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Coordination ladder exercises

Approximate set of exercises on the coordination
ladder:

1. Jumping on the cells. Starting position — facing
the stairs. Jump into each cell from start to finish, with-
out touching the floor with your heels.

2. Legs apart — feet together. Starting position —
facing the stairs. Jump, spreading your legs apart,
then jump into the cell, feet together.

3. Jumping on one leg. Starting position — standing
on one leg facing the stairs, jump into each cell on one
leg, without touching the floor with your heel. Then
jump on the other leg.

4. Jumping sideways on one leg. Starting position
— standing on one leg, sideways to the stairs. If the
jump is performed on the right leg, then you need to
stand on the right side of the stairs. Jump into each
cell on one leg, without touching the floor with your
heel. Then jump on the other leg.

5. Running with high hips. Starting position — face
the ladder. Run with high hips and place your foot in
the center of the cage.

6. Running with high hips to the sides. Starting po-
sition — stand sideways to the ladder. Run with your
right side, raising your hips high. Each leg should en-
ter each cage of the ladder. Then do the exercise on
the opposite side.

7. Running into each cage. Starting position —
stand sideways to the ladder. Run, stepping on each
cage with your foot.

8. The same as exercise #7, but in the opposite di-
rection, without touching the floor with your heel. It is
also necessary to follow the basic rules when perform-
ing exercises on the coordination ladder:

- 1. Runinto each cage.

- 2. Several coordination ladders are used, and no
more than 7-8 people are engaged in each coordina-
tion ladder at the same time in order to maintain the
dynamics of the exercise.

- 3. Each physical exercise must be repeated 2-3
times.

- 4. At each lesson, change the sequence of exer-
cises and supplement the complex with new exercises.
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- 5. When performing exercises, focus not only on
the technique of performing the exercises, but also on
maintaining a high pace of movement for each stu-
dent.

At the beginning of the pedagogical experiment
and after the end of the school year, all children took
the control test "Jumping in place”, which determined
the level of development of the ability to coordinate
(connect) movements.

Starting position — legs together, arms along the
body.

On the count of "1" - legs apart, arms along the
body;

On the count of "2" — starting position;

On the count of "3" — legs apart, arms to the sides;

On the count of "4" — starting position.

If the student makes a mistake, he returns to the
starting position and continues to perform the ex-
ercise. The result is the number of movements per-
formed in 30 seconds [7].

Student's T-test was used to process the research
results. The level of statistical significance was at p <
0.05.

Research results and their discussion. It should be
noted that before the start of the pedagogical experi-
ment, no reliable differences between the groups were
found (p>0.05), which means that the groups were
homogeneous. The table shows the average results
in both groups from the beginning to the end of the
pedagogical experiment.

The table shows that children from the control
group who studied according to the standard program
were able to improve their performance by 9.1%. Such
an increase in results can be associated with three
factors:

1. Long duration of the pedagogical experiment.

2. Effectiveness of using the school program for
the development of the KS.

3. The sensitive period for the development of the
KS is primary school age, which corresponds to the
age range of 10-11 years.

However, the increase in indicators in the control
group, although positive, is not statistically signifi-

cant (p> 0.05). As for the experimental group, the
average indicator from the beginning to the end
of the study significantly and reliably improved by
29.2% (p<0.05).

Thus, children who additionally used the coor-
dination ladder in physical education lessons at
school were able to significantly improve their ability
to combine movements. This proves the effective-
ness of introducing the coordination ladder into the
general educational process of children aged 10-11
years.

A literature review has shown a pressing health
problem for schoolchildren [1], primarily obesity
[2], which results from a sedentary lifestyle [3]. The
solution to this problem is, to a large extent, a physi-
cal education lesson at school and, of course, ad-
ditional physical education and sports classes. A
physical education lesson at school is mandatory
and is based on the laws of physical education [6].
In primary school age, KS should be purposefully
developed, otherwise an omission at this age will be
unattainable.

The standard physical education program at school
has proven its effectiveness in developing KS in pri-
mary school age, namely the ability to combine move-
ments in children aged 10-11. Despite the fact that
during the school year, children in the control group
failed to achieve reliable differences in the "jumping
in place” test, they were able to improve their perfor-
mance by 9.1%.

The use of the coordination ladder made adjust-
ments to the standard program, but did not change its
essence. However, by using a set of exercises on the
coordination ladders to develop the ability to combine
movements, it was possible to significantly improve
the KS in the "jumps in place” test by 29.2%, which is
areliable increase.

Conclusions. The results of the pedagogical ex-
periment have proven the effectiveness of using the
coordination ladder in physical education lessons at
school with children aged 10-11 years. It is recom-
mended to use a set of physical exercises on the co-
ordination ladder in each physical education lesson at

Average indicators of both groups during the period of the pedagogical experiment

Groups | To | After | % | P
Control (n=52) 14,3+1,9 15,6£2,0 9,1 p>0,05
Experimental (n=52) 13,121 16,9+1,8 29,2 p<0,05
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school as a supplement to the standard school cur-
riculum.

Conflict of interest. The authors declare no
conflict of interest.

References
1. Alabyan A.G., Okunkov Yu.V., Stolyarov V.I. &

Fomichenko T.G. Fizkulturno-sportivnaya ak-
tivnost detey doshkolnogo vozrasta. Teoriya
i praktika fizicheskoy kultury. 2022. No. 10.
Pp. 107-109.

. Kainov A.N. & Kuryerova G.I. (Eds.). Fiziches-
kaya kultura. 1-11 klassy: kompleksnaya pro-
gramma fizicheskogo vospitaniya uchashhikh-
sya V.I. Lyakha, A.A. Zdanevicha. FGOS (4th
ed.). Volgograd: Uchitel. 2018.

. Novikova I.I., Shevkun 1.G., Gavrish S.M.
Sravnitelnaya harakteristika rasprostranennosti
narusheniy zdorovya u shkolnikov s normalnoy i
izbytochnoy massoy tela, vklyuchaya ozhireniye.
Sanitarnyy vrach. 2022. No. 2. Pp. 650-661.

hitp://www.tpfk.ru

. Polevoy G.G. Razvitiye prostranstvennoy oriyen-

tatsii u detey na osnove pryzhkovyh uprazhneniy.
Teoriya i praktika fizicheskoy kultury. 2021.
No. 1. Pp. 79-81.

. Polevoy G.G., Sablin A.B. & Chernyshev S.V. Vli-

yaniye igry «Standartnyye klassiki» na formiro-
vaniye ritma mladshih shkolnikov. Teoriya i prak-
tika fizicheskoy kultury. 2023. No. 6. Pp. 64-65.

. Polevoy G.G., Sablin A.B. & Chernyshev S.V.

Razvitiye fizicheskih sposobnostey detey v
nachalnoy shkole. Teoriya i praktika fizicheskoy
kultury, 2024. No. 9. Pp. 73-75.

. Polevoy, G. Endurance and a sensitive period for

its development in children. Journal of Physical
Education and Sport. 2024. No. 24(3). Pp. 544-
551. https://doi.org/10.7752/jpes.2024.03065.

. Vilenskiy M.Ya., Turevskiy I.M., Torochkova T.Yu.

Fizicheskaya kultura. Uchebnik dlya obshheo-
brazovatelnyh organizatsiy. Moscow: Prosvesh-
heniye. 2019.




) SPORT PSYCHOLOGY

Value system of cyber athletes representing
various game archetypes

UDC 159.99

PhD, Associate Professor E.A. Kosmina'

Dr. Hab., Professor S.M. Ashkinazi' 2

PhD G.V. Sytnik" 2

PhD, Associate Professor A.l. Chernaya’

'Lesgaft National State University of Physical Education, Sports and Health,
Saint-Petersburg

2Saint-Petersburg State University of Veterinary Medicine, St. Petersburg

Corresponding author: e.kosmina@lesgaft.spb.ru Received by the editorial office on 20.05.2025

Abstract
Objective of the study is to determine the value orientations of cyber athletes and identify relationships with the dominant
gaming psychotype.
Methods and structure of the study. Diagnostics included filling out a portrait questionnaire of the structure of value ori-
entations, a questionnaire of hardiness, a test to identify the dominant player psychotype. The obtained empirical data were
subjected to correlation analysis.
Results and conclusions. Cyber athletes with the dominant psychotype of "careerist” show an orientation toward external
achievements and a low level of involvement in terms of hardiness, "researchers" are focused on the process of cognition,
"dominators"” prefer to achieve superiority over other players, "socialists™ are focused on local interpersonal interactions,
with minimal emphasis on positive changes in society.

Keywords: computer sports, cyber athletes, player psychotype, value orientations, dominant gaming psychotypes.

Introduction. Preservation and protection of tradi-
tional spiritual and moral values are the most impor-
tant task of strengthening national sovereignty [1].
Formation of high moral ideals and education of mod-
ern youth in the context of rapid digital transformation
of society act as a complex and multi-component task
of national scale. One of the urgent problems is also
the assessment of the degree of formation of spiritual
and moral qualities, which is especially relevant in the
field of computer sports, where competitive activities
are mainly implemented on foreign software in a virtual
environment.

The need for an individualized approach to the ed-
ucation of e-sportsmen sets the task of finding criteria
for assessing their spiritual and moral characteristics.
In the framework of the study, the player's psychotype
was proposed as a criterion, determined on the basis
of Richard Bartle's theory, according to which players
are divided into four psychotypes: "socialists”, "re-
searchers”, "careerists” and "dominators” [2].

Each of the identified psychotypes is characterized

by a set of behavioral patterns: for "careerists” this is
the achievement of high results and the accumulation
of achievements; For "researchers” — a detailed study
of the mechanics of the game world; For "socialists” —
a tendency to build social connections; For "domina-
tors" — a desire for superiority over other participants
in the game process. Each player can combine a cer-
tain ratio of different psychotypes. Some researchers
emphasize that gaming behavior patterns are not lim-
ited to the virtual environment and can be reflected in
everyday life [3]. Which emphasizes the importance of
studying these characteristics for the development of
an individualized approach to the spiritual and moral
education of cyber athletes based on gaming psycho-
types.

Objective of the study is to determine the value
orientations of cyber athletes and identify relation-
ships with the dominant gaming psychotype.

Methods and structure of the study. The study
involved 10 men involved in computer sports (disci-
plines "combat arena” and "tactical three-dimension-
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al battle™). The average age was 19.5+0.2, average
MMP 5890£192, number of elo 1990+71.4, no signifi-
cant outliers or deviations in distribution were found,
which allows us to characterize the sample as homo-
geneous. The set of diagnostic measures included
filling out a portrait questionnaire for diagnosing the
structure of value orientations (methodology by S.S.
Bubnova, 1995), S. Maddy's vitality questionnaire
(adapted by D.A. Leontyeva) and a test to identify the
dominant psychotype of a player according to R. Bar-
tle's classification. The empirical data obtained were
subjected to correlation analysis.

Results and conclusions. The results of the diag-
nostics of value orientations of 19-20 year old cyber
athletes are presented in Figure 1. The studied con-
tingent showed a low level of values of “social activ-
ity for positive change in society”, “searching for and
enjoying the beautiful”, “learning new things in the
world, nature, man”, which may indicate the need to
develop humanistic values of cyber athletes through
an increase in the number of interactions with nature
and society.

Have a nice

-IP-MR3 time, relax

High material well-being

\ Finding and enjaying beauty

Help and mercy to other
people

Health,

Social activism for positive
change nsaciety

Recognition, respect o
people, influence on
others.

Love

Learning new things about
the world, nature, and man

Figure 1. Results of diagnostics of value orienta-
tions of cyber athletes aged 19-20

High social status and pedp
management

Note: IP — indicators under study; MRZ — maximum reference values.

Table 1 presents a fragment of the correlation ma-
trix of the results of diagnostics of the structure of
value orientations of representatives of various psy-
chotypes.

The value of pleasant pastime is more typical for
“dominators” (0.572), a negative correlation is typical
for “researchers” (-0.559).

Also, “researchers” showed average positive rela-
tionships with such values as “high social status and
people management” (0.563) and “social activity for
positive change in society” (0.514). For “socialists”,
an average negative correlation with “social activity for
positive change in society” (-0.648) was found. Rep-
resentatives of the game type "careerist” showed a
positive relationship with value orientations related to
communication (0.562), while "researchers™” showed a
negative relationship with this indicator (-0.625).

Differences in the value orientations of players can
be explained in terms of their motivation for games.
For "careerists”, the high importance of communica-
tionis probably due to their desire to form and maintain
a social status necessary for achieving career goals.
At the same time, "researchers” demonstrate a nega-
tive correlation with communication indicators, since
they focus on individual exploration of game worlds,
minimizing social interaction.

The pronounced orientation of "dominators” to
"pleasant pastime™ may be associated with their de-
sire for pleasure from domination and the competitive
process, while for "researchers” this value gives way
to cognitive processes. The opposite trend among
"socialists” may reflect their focus on interpersonal
connections and local initiatives, which are not always
focused on solving social problems.

Statistical analysis revealed a negative average re-
lationship (-0.565) for "careerists™ with the "involve-
ment" indicator in accordance with the method of as-
sessing the resilience of S. Maddi. The motivational
and value structure of "careerists” is characterized by

Table 1. Fragment of the correlation matrix of diagnostics of the structure of value orientations and psychotype of cyber

athletes
Psychotype Have a nice time | High social status | Social activism for | Communication Engagement
and relax and management | positive change in
of people society
Careerist 0,562* -0,565*
Researcher -0,559* 0,563* 0,514* -0,625*
Social worker -0,648*
Dominator 0,572*

Note: * — differences are reliable, at the significance level of p<0.05.
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a high focus on external achievements and social rec-
ognition, focusing on their own goals, which probably
reduces the level of involvement, especially if the pro-
cess does not bring immediate results.

Conclusions. Cyber athletes with the dominant
"careerist” psychotype demonstrate an orientation
towards external achievements and a low level of in-
volvement in terms of resilience, "researchers™ - on
knowledge, "dominators” - on superiority over other
players, "socialists” are focused on local interpersonal
interactions, with less emphasis on positive changes
in society.

The revealed level of development of value orienta-
tions of cyber athletes and the relationships between
various indicators and the dominant game psychotype
indicate the existence of a problem that requires a
comprehensive solution and development of correc-
tion tools. Further in-depth studies can allow us to
develop both general practical recommendations and
those aimed at individualizing the spiritual and moral
trajectory of development of cyber athletes, taking

into account their current psycho-emotional charac-
teristics.
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Abstract
Objective of the study aims to establish the significance of possible hypoglycemia in a complex of risk factors that have a
negative impact on the functional state of the body of highly qualified athletes involved in canoeing and kayaking.
Methods and structure of the study. This study analyzes scientific publications proving the importance of maintaining
adequate carbohydrate reserves during intense physical activity. The study monitored venous blood glucose levels in elite
canoeists. 73 male rowers (age range 18-37 years) of various skill levels (18 HMS, 21 MSIC, 34 MS) were examined 40 hours
after the end of the last workout. Blood samples were taken and analyzed again in 35 people. Venous blood samples were
analyzed at the Consultative and Diagnostic Center of the Research Institute — Regional Clinical Hospital No. 1 named after
S.V. Ochapovsky (Krasnodar). A total of 166 measurements were taken.
Results and conclusions. The centile levels of hematocrit were determined, and significant differences in glucose concen-
trations corresponding to hematocrit values above and below the 75th centile were revealed. The study of the glucose level
in venous blood 40 hours after the end of the workout demonstrated that the maximum values (95th centile) were below the
upper limits recommended by WHO for healthy people (5.5 mmol/l). At the same time, in 28.4% of cases, the blood glucose
level was below 4.1 mmol/I, and in 52.0% of them it was below 3.9 mmol/I.
In the context of sports medicine, it is advisable to introduce the concept of "potential hypoglycemia™, which can be an indi-
vidual risk factor affecting not only the effectiveness of training, but also contributing to the development of various clinical
signs of non-functional overexertion, including risks for the cardiovascular system. In order to prevent potential hypoglyce-
mia syndrome in athletes, it is imperative to add blood glucose level determination to the list of indicators monitored during
ongoing medical and biological monitoring.

Keywords: highly skilled canoeists and kayakers, glucose concentration, hematocrit index, centile gradations, risk factor for
functional disorders of the body.

Introduction. In 2014, a group of experts from the
International Olympic Committee first considered the
concept of “relative energy deficit in sport” (REDs) — a
condition caused by the negative effects of low con-
sumption and availability of carbohydrates [12, 16].
However, most likely, the multidisciplinary nature of the
recommended REDs markers [10] will most likely lead
to the fact that this syndrome will become the subject
of extensive discussion and will cause the emergence
of a large number of its opponents in the near future.

Objective of the study is to determine the degree
of relevance of potential hypoglycemia in the system
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of risk factors for functional disorders of the body of
highly skilled kayakers and canoeists.

Methods and structure of the study. The work
summarizes the data from literary sources substan-
tiating the need for stable maintenance of carbohy-
drate reserves under conditions of intense muscular
activity, and also analyzes the results of monitoring the
glucose index in venous blood in highly skilled kayak-
ers and canoeists. The study involved 73 male rowers
aged 18 to 37 years (18 HMS, 21 MSIC, 34 MS; 35
people were re-examined). Venous blood samples
were taken in the morning on an empty stomach (40
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hours after the end of the last training session). Blood
tests were performed at the consultative and diagnos-
tic center of the Research Institute-KKB No. 1 named
after S.V. Ochapovsky (Krasnodar). The total number
of measurements was 166.

Results and conclusions. According to the litera-
ture, the required level of carbohydrate reserves in the
body is one of the important factors determining and
limiting performance when performing high-intensity
(2.5 min to 10 min) and moderate-intensity (10 min or
more) exercises [2]. However, as a rule, studies de-
voted to this topic focus on muscle glycogen content,
not blood glucose content [8, 13, 14].

Muscle glycogen and blood glucose are different
components of carbohydrate metabolism. Skeletal
muscles are not able to release glucose (since there
is no glucose-6-phosphatase in muscles), and muscle
glycogen is mainly a local source of energy for physi-
cal exercise, and not a source of energy for maintain-
ing blood glucose concentration [11].

Recurrent non-critical hypoglycemia, i.e. a de-
crease in blood sugar, has its own spectrum of serious
negative consequences, which is quite wide and has
almost never been analyzed as a specific risk factor
in the field of sports medicine. Only in some studies
[3, 5] it was emphasized that a repeated decrease in
blood glucose in athletes <4.1 mmol / | is a reflection
of either depletion of liver glycogen reserves or inten-
sive use of glucose by body tissues and can serve as
one of the etiological factors of states of overfatigue /
non-functional overstrain.

At the same time, according to the coding accord-
ing to the International Statistical Classification of Dis-
eases and Related Health Problems (E15/E16, 0/E16,
1/E16, 2/E16.9), within the framework of diseases or
conditions classified as non-diabetic hypoglycemia,
potential hypoglycemia is distinguished, the charac-
teristics of which are as follows: glucose level <3.9

mmol/l, but 28 mmol/I in venous blood and/or <3.9
mmol/l, but>2.8 mmol/I regardless of the presence
of neuroglycopenia symptoms [4]. When it occurs, a
number of neuroglycopenic symptoms arise [9, 17],
some of which coincide with those in two types of
overtraining [1].

Particular attention should be paid to hypoglyce-
mia in the pathogenesis of cardiovascular risks [6].
According to the results of the study by O. Rana et
al. [15], during hypoglycemia in both type 1 diabetes
patients and healthy individuals, coronary blood flow
reserve decreases, which may serve as one explana-
tion for the discovered link between hypoglycemia and
an increased risk of cardiovascular death. It has also
been established that at low plasma glucose concen-
trations, electrocardiograms (ECGs) show prolonga-
tion and increase in QT interval dispersion, which are
proarrhythmic factors.

This is clearly seen in the analysis of ECGs recorded
during spontaneous nocturnal hypoglycemia, when
the unreplaced carbohydrate content leads to an even
more pronounced decrease in blood glucose levels,
especially against the background of additional risk
factors (alcohol, quinine-containing foods and drinks,
and a number of pharmacological drugs). In such
cases, even emergency conditions may occur, which
may explain some cases of sudden cardiac death in
athletes at night in the absence of cardiac pathology.

When analyzing the results of our own observa-
tions, the following tasks were solved:

- to develop centile gradations of the hematocrit
index in a selected group of athletes and to establish
the relationship between the glucose concentration in
venous blood and the hematocrit index (a similar ap-
proach is required when analyzing all parameters of
the biochemical composition of blood);

- in the presence of a significant positive rela-
tionship between these parameters, to develop ap-

Table 1. Centile gradations of the hematocrit index and the reliability of differences in the glucose content in
venous blood with a hematocrit index above and below 47%

Number of
measurements

Indicator

Centile gradations

Hematocrit, % 116 41,00 42,00 43,00 45,00 47,00 48,00 | 49,25
Reliability of differences
Hematocrit level Hematocrit Critical value of t-test | The obtained
47% and above | value below 47% value of the
(M=£m) (M£m) t-criterion
Glucose, mmol/I 88 4,75+0,14 4,31+£0,04 2,026 2,97

Note: the reliability of differences was determined by the t-criterion value corresponding to a smaller number of measurements.
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proximate centile gradations of the current glucose
concentration in venous blood, having previously ex-
cluded the values corresponding to the 75th centile
and above;

- to establish the number of measurements with ve-
nous blood glucose values below 4.1 mmol/I of blood
and <3.9 mmol/I (the latter corresponds to potential
hypoglycemia [4, 7].

The results of the studies showed that the correla-
tion coefficient between the concentration of glucose
in venous blood and the hematocritindex is below sig-
nificant, but at the same time reliable differences were
established between the values of glucose concentra-
tion corresponding to the hematocrit index above and
below the 75th centile (Table 1).

The estimated centile gradations of the current
glucose concentration in venous blood after exclud-
ing the values corresponding to the hematocrit value
equal to and exceeding the P75 centile are given in
Table 2.

Table 2. Calculated parameters and estimated
centile gradations of glucose content in venous blood
with a hematocrit value below P75

Indicator | Meaning

Coefficient of variation, % 9,53
Average value, mmol/I 4,31
Standard deviation mmol/I 0,41

Mean Error of the Mean, mmol/I 0,04
Number of measurements 88

P5 3,65

P10 3,80

P25 4,05

P50 4,35

P75 4,60

P90 4,72

P95 4,92

Analysis of venous blood glucose levels 40 hours
after the last workout showed that its upper values
(P95 centile) in highly skilled canoeists were below
the upper values recommended by WHO for healthy
individuals (5.5 mmol/l). At the same time, in 28.4%
of measurements, the blood glucose level was below
4.1 mmol/l, and in 52.0% of them it was below 3.9
mmol/l. In addition, in three athletes, blood glucose
levels were repeatedly recorded in the range of 3.88
and 4.04 mmol/l over two years.

It should be noted that we are talking about venous
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blood samples, in which the glucose level is higher
than in capillary blood, and under the influence of
psychological stress (fear of having blood taken), the
blood glucose concentration may increase.

Conclusions. In relation to sports medicine, it is
quite reasonable to introduce the concept of “poten-
tial hypoglycemia”, which can be one of the individual
risk factors not only for a decrease in the effectiveness
of the training process, but also for the occurrence of
a number of clinical manifestations of non-functional
overstrain, including cardiovascular risks. In order to
eliminate the syndrome of potential hypoglycemia in
athletes, it is necessary to include in the list of param-
eters recorded as part of current medical and biologi-
cal control, the determination of blood glucose levels.

A promising direction for further scientific research
in this regard is daily monitoring of blood glucose lev-
els and testing as part of staged examinations of gly-
cated hemoglobin levels.
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Abstract
Objective of the study is to identify the relationship between nutritional deficiencies in female athletes specializing in
bodybuilding and disorders of their ovarian-menstrual cycle (OMC).
Methods and structure of the study. A rational method for reducing caloric intake by reducing fat intake was developed
and a survey of girls specializing in bodybuilding was conducted.
Results and conclusions. Itwas found that disorders (absence) of the OMC mainly occur due to adecrease in carbohydrates
and fats to a critical level. The worst effect on the ovarian-menstrual cycle is a decrease in the percentage of fat in the diet
to 10-15%. Those girls who maintained their OMC followed a diet containing 30-35% fat.

Keywords: hormones, bodybuilding, menstrual cycle, proteins, fats, carbohydrates, competitions, rational method for

reducing caloric intake.

Introduction. Currently, there is a trend towards
the development of women's sports. To achieve high
levels of physical fitness, a female athlete needs to
do a greater total amount of work than a male athlete.
Often, such loads are disproportionate to the capa-
bilities of the female body [1, 2, 3]. This phenome-
non is explained by the anatomical and physiological
characteristics of the female body, the main function
of which is bearing and giving birth to a child. Pro-
fessional sports place high demands on a woman's
condition.

One of the components of training female athletes
is a special diet. In some sports, such as wrestling,
gymnastics, acrobatics, bodybuilding, etc., it is nec-
essary to bring the body's condition to certain param-
eters [1, 2, 3]. The competition is considered an event
on the day of which the athlete must show her "peak”
form. At the same time, the preparatory period cannot
be greatly extended in time, especially if the interval
between starts is less than a week. Time constraints
require the use of the most effective methods that give
a guaranteed result. The above factors give grounds
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to say that the diets tried in the pre-competition period
are not always gentle. The body regards any deficien-
cies as stress. Often, exhausting physical activity in
combination with a caloric deficit in the diet that does
not cover the energy expenditure of the athlete leads
to ovarian-menstrual cycle disorders [3-6].

Objective of the study is to identify the depend-
ence of deficiencies in the nutrition of female athletes
specializing in the bodybuilding category on ovarian-
menstrual cycle disorders.

Methods and structure of the study. This scien-
tific observation was carried out at the Department of
Biochemistry and Bioenergetics of Sports named af-
ter N.I. Volkov RUS "GCOLIFK", as well as in fitness
clubs. The scientific experiment involved female ath-
letes specializing in bodybuilding, aged 21-35 years
(n = 30), from whom informed consent was taken to
participate in the experiment. A method for reducing
the caloric content of food by reducing the fat con-
sumed was developed and a survey of those involved
was conducted. The results obtained were processed
using Microsoft Excel 2019.




) SPORT PHYSIOLOGY

Results and conclusions. The diet of an athlete
in the pre-competition period can almost completely
exclude fats of both plant and animal origin, while
the total caloric content of the diet can either greatly
decrease or be maintained by increasing the amount
of protein food consumed. It is worth noting that the
amount of carbohydrates is often also greatly limited.

For example, in one case in our experiment, to
maintain body weight (55 kg), the athlete consumed
2500 kcal, of which 660 kcal came from proteins (165
g(2.59g/kqg)); 594 kcal — fats (66 g (1.2 g/ kg)); 1246
kcal — carbohydrates (311 g (5.6 g / kg)). To reduce
body weight, the diet could consist of 297 kcal - fats
(33 g (0.6 g / kg)); 628 kcal — carbohydrates (155 g
(2.8 g / k@)); the amount of proteins is maintained:
660 kcal (165 g (2.5 g / kg)). Thus, 297 + 623 + 660 =
1580 kcal. Here you need to calculate the percentage
of calorie deficit: 2500 - 1580 = 920 kcal (38.6% of the
calorie content needed to maintain weight).

In the second case, the calorie content of the diet
was maintained due to protein: the amount of carbo-
hydrates and fats is reduced in the same way as in the
first case, and proteins are added in such a way that
the daily calorie intake is maintained, as for weight
maintenance: 297 kcal - fats (33 g (0.6 g / kg)); 623
kcal — carbohydrates (155 g (2.8 g / kg)); The amount
of proteins can be calculated as follows: 2500 kcal
— (297 + 623) kcal = 1580 kcal. Then 1580 kcal / 4.3
kcal =367 g (6.6 g / kg). Such nutritional deficiencies
put the body into a state of stress. Stressful situations
provoke excessive production of cortisol and prolac-
tin. Prolactin activity leads to a slowdown in the func-
tioning of the thyroid gland, while the connection with
the pituitary gland is also disrupted. As a result, the
level of thyroid-stimulating hormone produced by the
brain structure increases. This phenomenon leads to
menstrual cycle disorders.

Another situation that requires attention is a de-
crease in the percentage of subcutaneous fat to a
minimum. In this case, there is a decrease in the level
of female sex hormones — estradiol. The level of sex
hormones in the blood determines the nature of the
distribution of adipose tissue, since accumulation, in-
tense aromatization of sex hormones and their secre-
tion also occur in it. Low estradiol in women causes a
long absence of menstruation, dry skin and mucous
membranes, brittle bones. The longer the period of an
athlete’'s stay in this condition, the greater the risk of
infertility. Today, the problem of maintaining the repro-
ductive health of female athletes is very relevant. Girls

participating in bodybuilding competitions are espe-
cially susceptible to reproductive health disorders.
The fact is that the categories of this sport require
maintaining large muscle volumes with a low percent-
age of subcutaneous fat (=5-7%).

To confirm this assumption, a survey was conduct-
ed among girls participating in bodybuilding competi-
tions n=30.

Presence of OMC in preparation for
competitions (%)

20%

80%

Fig. 1. The presence of the ovarian-menstrual cy-
cle during preparation for competitions in girls spe-
cializing in bodybuilding

According to the survey, only 20% of the girls sur-
veyed did not encounter the problem of menstrual cy-
cle disorders during the competitive period (Fig. 1).

The described results can indeed indicate a direct
dependence of the presence and functioning of the
OMC on the nutrition of athletes.

As described above, the ovarian-menstrual cycle
ceases to function normally due to low caloric content.
However, it is worth noting that the caloric content of
the diet of girls who did not experience OMC disorders
was not significantly higher than that of the rest. Then,
it was decided to conduct a survey aimed at identify-
ing the ratio of proteins, fats and carbohydrates in the
diet of athletes (Fig. 2).

Protein 35-45%

Carbohydrates 15-20% | ————
Carbohydrates 30-45% | ———

200%  400%  600%  80.0%

LA

Protein 20-35%

Fats 10-15%

Fats 30-35%

B Lack of CMC B Availability of CMC

Fig. 2. Content of nutritional components in the
diet of female athletes

Theory and Practice of Physical Culture | tpfk.ru | August| Ne 8-2025



It has been shown that the most detrimental factor
to the ovarian-menstrual cycle is the reduction of the
percentage of fat in the dietto 10-15%; girls who man-
aged to maintain the OMC followed a diet containing
30-35% fat.

Conclusions. Analyzing the results of the question-
naire, we can draw the following conclusions:

1. The caloric content of the diet is not a determin-
ing factor in the presence or absence of the ovarian-
menstrual cycle.

2. The most detrimental factor to the ovarian-men-
strual cycle is the reduction of the percentage of fat in
the diet to 10-15%; girls who managed to maintain the
OMC followed a diet containing 30-35% fat.

3. Disturbances (absence) of the OMC largely oc-
cur due to a reduction in carbohydrates and fats to a
critical level.

4. Athletes who managed to maintain normal ovar-
ian-menstrual cycle functioning followed a diet con-
taining an adequate amount of fat (to a greater extent)
and carbohydrates (%).
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Abstract
Objective of the study is to identify the features of functional adaptation of the body of children with cerebral palsy when
performing physical activity using exercise equipment in rehabilitation sessions.
Methods and structure of the study. The study involved children with cerebral palsy of primary school age. Exercise
machines and other methods of physical exercise included in the rehabilitation session were used. Heart rate (HR) (a total
of 211 observations) was measured using a Polar RS 800 chest heart rate monitor continuously during one session.
Results and conclusions. The highest average HR values were found in children of GMFSC level Il in seven (out of eight)
types of physical activity. The highest average HR results were shown in "Jumps” in children of all levels: in children of levels
I-11 (135£13.3 bpm), level Ill (142+14.6 bpm), performed independently or with the help of the "Gross Simulator”, in the
group of levels IV-V - (139+8.2 bpm), performed only in the "Gross Simulator”. The maximum indicators from the ranges
of HR values were noted in the group of children of levels | and Il - (166 - 85) bpm. The highest HR values were noted in the
physical activity in children of level Il "Jumps independently or in the Gross Simulator” 142+14.6 bpm and on the "Ellipse
Simulator” — 134+5.2 bpm; in children of | and Il levels "Walking on knees in the "Gross Trainer” — 138+8.7 beats/min; work.
The results of the experiment open up prospects for understanding the processes of functioning of the body of a disabled
child when using training devices. They can become a guideline for taking into account the sequence of arrangement of
"Training devices" in order to avoid overtraining of the child's body, for the accumulation of data characterizing the functional
response to physical activity using training devices.

Keywords: children with cerebral palsy, selection of physical activity, exercise machines, functional capabilities of the
body, GMFCS levels, heart rate.

Introduction. One of the factors that can improve
the level of development of motor and functional abili-
ties of children with cerebral palsy is the use of exer-
cise machines that, in a gym, allow for physical ac-
tivity that is similar in nature to the main movement,
regulate the direction of the impact, take into account
the body's reaction to the load being performed, and
correct the movement technique. Active exercises in-
crease the body's resistance not only to physical, but
also to everyday and social stress, and are aimed at
improving the functional development of the body as
awhole [1, 3, 5].

To develop functional capabilities, it is necessary to
correctly select the physical activity that is adequate to
the characteristics of the child's condition and motor
abilities. If the selected exercises using exercise ma-
chines are consistent with the physiological capabili-
ties of the body, then the load contributes to a favora-
ble restructuring of the muscular and functional state
in children with cerebral palsy. Inadequate loads lead
to various pathological changes in the body, which
emphasizes the importance of monitoring the func-
tional state, reflecting the dynamics of the adaptation
processes of a child with cerebral palsy [2, 4, 6, 7].

Theory and Practice of Physical Culture | tpfk.ru | August| Ne 8-2025



Objective of the study was to identify the specific
reactions of children with motor impairments and cer-
ebral palsy to active physical activity using exercise
machines.

Methods and structure of the study. The study
involved primary school-age children with cerebral
palsy, grouped according to the level of development
of gross motor functions of the international GMFSC
scale. The first group included children of levels | and
Il who could walk independently. The second group
included children of level Il only, who could walk us-
ing additional devices (canes, pushchairs). The third
group included children of levels IV and V of the GMF-
SC scale who could not walk independently.

Heart rate measurements during standard physical
activity were taken continuously during the lesson us-
ing a Polar RS 800 chest heart rate monitor. Exercise
machines: "Electric Treadmill”, "Ellipse" Exercise Ma-
chine, "Gross Exercise Machine™ Multifunctional Exer-
cise Machine (to enable children from levels lll to V of
the GMFSC scale to perform dosed physical activity
on the musculoskeletal system) were used in different
sequences depending on the lesson plan. A total of
211 observations were conducted.

Results and conclusions. The influence of physi-
cal activity is revealed in the conditions of comparison
with the initial state, which preceded the performance
of these activities. To determine the characteristics
of the body's reaction in children with cerebral palsy
when performing active physical activity using exer-
cise machines, the results of the heart rate (HR) after
performing eight types of physical activity were ana-
lyzed. The results were considered from two positions:
1st — comparison of average HR values relative to the
GMFCS scale levels, 2nd — comparison of average HR
values between types of physical activity.

Comparison of HR values depending on the GM-
FCS scale levels showed that the highest average HR
values for seven types of physical activity (except for
the eighth — walking on knees) were noted in children
of GMFCS level lll, who can move independently with
the use of additional devices (sticks, canes, push-
chairs).

The maximum HR value was observed in children
of level lll (142 beats / min.) after jumping load, which
can be considered a good result, since it indicates
sufficient adaptation of the cardiovascular system to
physical activity. In the group of children of levels IV
and V (who cannot move independently) and in the
group of children of levels | and Il (who can move in-
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dependently), the average HR values were slightly
lower than in children of level lll, but close to each
other — 139 and 135 beats / min., respectively. Chil-
dren of levels IV and V have serious limitations in mo-
tor activity. Their HR of 139 bpm may be associated
with lower physical activity and adaptation to the load,
which explains the lower value compared to children of
level lll. Children of levels | and Il have minimal motor
limitations and can perform physical activity almost as
well as their healthy peers. Their HR of 135 bpm may
be associated with better adaptation of the cardiovas-
cular system to physical activity.

The specified HR values were detected when per-
forming the same type of motor activity — "Independ-
ent Jumps and in the "Gross Simulator™ and were the
highest among the other seven types of physical activ-
ity, as indicated by the large values of their percentage
ratios relative to the initial level: in the group of levels |
and Il - 53%, level lll - 48% and the combined group
of levels IV and V — 60%. High values of HR increase
are not unexpected for disabled children. In the study
of D.A. Afanasyeva and L.M. Kielvinen, confirmed
the ability of children to walk on the "Treadmill” in the
"Gross Trainer” in the aerobic mode from 125 to 163
beats / min, which was equal to 50-55% of the maxi-
mum heart rate [1].

Comparison of the ranges of maximum-minimum
heart rate values in the GMFCS levels showed that the
highest values were in the group of children of levels
I and Il (166-85 beats / min). Close to them, values
were noted in children of level Il (160-121) beats /
min, in the group of children of levels IV and V (147-
129) beats / min.

Comparison of the average heart rate values in
each type of physical activity showed that the highest
intensity value was noted in the "Independent Jumping
or in the Gross Trainer” option: 142+14.6 bpm in chil-
dren of level lll. The values of 139+8.2 and 135+13.3
bpm corresponded to the combined groups of levels
IV and V and the group of levels | and Il of the GMFCS
scale. Next, in descending order of the highest values,
comes "Walking on the knees in the Gross Trainer”
with the maximum indicator in children of levels | and
Il - 138+8.7 bpm and work on the "Ellipse Trainer” -
134+5.2 bpm in children of level lll. The same values of
124+11.6 were noted in "Walking on a treadmill” and
"Walking on knees" performed independently or using
the "Gross Trainer™ by children of level Ill.

The highest percentage values of the increase in
heart rate values relative to the initial level were re-




vealed in the following types of physical activity: 60%
- "Jumps in the Gross Trainer™ in the group of children
of levels IV and V of the GMFCS scale; 57% — "Walking
on knees in the Gross Trainer” in the group of children
of levels l and II; 53% — "Jumps in the Gross Trainer” of
children of levels | and II; 48% — "Jumps in the Gross
Trainer” of children of level lll; 40% — work on the "El-
lipse™ trainer of children of level lll.

The maximum increase of 60%, noted in the group
of children of IV and V levels of the GMFCS scale, is
associated with the high coordination complexity of
performing jumping movements in this category of
children. The increase values of 57 and 53%, noted in
the group of children of | and Il levels, indicate a high
intensity of physical activity even for more mobile
children, but at the same time, it allows to increase
the level of development of functional capabilities.
At the same time, it is necessary to emphasize the
importance of adhering to an individual approach to
dosing physical activity and the need to monitor the
body of children with cerebral palsy during its imple-
mentation.

The least intense types of physical activity include
"Gymnastics”, "Stretching”, Pose "Heron", where the
obtained percentages of increase in heart rate ranged
from 4 to 14%, relative to the initial level. Thus, the re-
sults of the study allowed to highlight a little-studied
area — the peculiarities of the reaction of the body of
children with cerebral palsy when performing active
physical activity using exercise machines. Active phys-
ical exercise is a rather unusual regime for the body of
children with cerebral palsy, which reacts with an in-
crease in heart rate to specific exercises using exer-
cise equipment. The results of the study made it pos-
sible to identify exercise equipment, the use of which
contributes to an increase in the intensity of physical
activity due to their high energy consumption, which
contributes to functional adaptation with a focus on
individual capabilities.

Conclusions. The average HR values in children
with different levels on the GMFCS scale vary depend-
ing on the type of physical activity and their level of
motor abilities:

- Children of GMFCS level lll, when performing
jumping movements from eight types of physical ac-
tivity in the Gross Simulator, recorded the highest av-
erage HR values - 142 bpm.

- In children of levels IV and V (unable to move in-
dependently) and in children of levels | and Il (able to
move independently), the average HR values were
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lower than in children of level I, but close to each oth-
er: 139 and 135 bpm, respectively.

- The highest percentage increase in HR values
relative to the initial level were found in the following
types of physical activity: "Jumps in the Gross Simula-
tor" in the group of children of levels IV and V — 60%,
levels | and Il — 53%, level Ill — 48%. "Walking on the
knees in the Gross Trainer”, in the group of children
of levels I and Il - 57%. Work on the Ellipse Trainer for
children of level lll - 40%.

The work was carried out within the frame-
work of the state assignment of the Federal State
Budgetary Institution of the Federal Scientific
Center of Physical Culture No. 777-00001-25
(topic code No. 001-24/2).
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Abstract
Objective of the study is to determine ways to improve the All-Russian Physical Culture and Sports Complex GTO for peo-
ple with disabilities and individuals with limited health capabilities, taking into account the specifics of fulfilling the standards
of tests for people with musculoskeletal disorders.
Methods and structure of the study. Analysis of the results of testing people with disabilities and individuals with limited
health capabilities with musculoskeletal disorders in the Russian Federation based on statistical reporting from the Federal
Operator of the All-Russian Physical Culture and Sports Complex GTO for the period from 2019 to 2023.
Results and conclusions. Based on the results of the work carried out — an analysis of the results of participation of per-
sons with musculoskeletal disorders in the All-Russian Physical Culture and Sports Complex GTO for the period 2019-2023
—itisrecommended to develop separate tests and introduce relative standards based on a comparison of their current level
of physical fitness and initial indicators, using an individual approach to each participant.

Keywords: ways to improve the All-Russian Physical Culture and Sports Complex GTO, testing disabled people and people

with disabilities, people with musculoskeletal disorders, testing standards (tests).

Introduction. Since the introduction of the state
requirements of the All-Russian Physical Culture and
Sports Complex Ready for Labor and Defense (GTO)
for persons with musculoskeletal disorders to the pre-
sent day, the number of participants has increased
threefold, from 1,043 to 3,000 or more people.

Objective of the study is to identify ways to im-
prove the All-Russian Physical Culture and Sports
Complex Ready for Labor and Defense for persons
with disabilities, taking into account the specifics of
fulfilling the standards for testing persons with muscu-
loskeletal disorders.

Methods and structure of the study. The anal-
ysis of the testing results of persons with disabilities
and persons with disabilities with musculoskeletal dis-
orders in the Russian Federation based on statistical
reporting from the Federal Operator of the All-Russian
Physical Culture and Sports Complex Ready for Labor
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and Defense for the period from 2019 to 2023 was
carried out as part of the work on scientific and meth-
odological support [1, 2].

Results and conclusions. Analyzing the data in
Fig. 1, we can conclude that the number of partici-
pants in the All-Russian Physical Culture and Sports
Complex GTO with musculoskeletal disorders has
positive dynamics.

Fig. 2 shows the results of the implementation of
the standards of tests of distinction by persons with
musculoskeletal disorders for the period from 2019 to
2023. The data obtained also indicate an increase in
the number of participants who fulfilled the standards
of the All-Russian Physical Culture and Sports Com-
plex GTO for distinction.

Further, Fig. 3 presents statistical data on the re-
sults of testing of male and female individuals with uni-
lateral or bilateral amputation, or other lesions of the
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Fig. 1. Number of persons with musculoskeletal
disorders who took part in the implementation of the
standards of tests of the All-Russian Physical Culture
and Sports Complex GTO (from 2019 to 2023)
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disorders who have passed the All-Russian Physical
Culture and Sports Complex GTO (VFSK) test stand-
ards for distinction badges (from 2019 to 2023)
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Fig. 3. Total number of persons with unilateral or bilat-
eral amputation or other upper limb impairments, male and
female, who passed the All-Russian Physical Culture and
Sports Complex GTO (VFSK) test standards for distinction
badges for the period (2019 to 2023)

upper limbs, who received distinctions (gold, silver,
bronze) for the period 2019-2023.

Analysis of the results of testing persons with uni-
lateral or bilateral amputation or other upper limb im-
pairments according to the All-Russian Physical Cul-
ture and Sports Complex GTO (VFSK GTO) standards
for distinction badges for 2019-2023 (Fig. 3) shows
that a total of 697 distinction badges were received, of
which 460 were received by males and 237 distinction
badges by females.

When generalizing the data, there is a confident
positive trend in the number of GTO participants and
the receipt of distinction badges. However, it is advis-
able to consider the data on the number of male and
female participants who received gold, silver, and
bronze distinction badges for each year separately
(Tables 1, 2).

The provided data on the number of male and female
participants who received gold, silver, bronze badges of
distinction for each year separately indicate that the ma-
jority of participants met the standards of the test (tests)
of the All-Russian Physical Culture and Sports Complex
GTO for the gold badge of distinction (Tables 1, 2).

The established fact can be interpreted as follows:

- the GTO complex is attended by persons with mi-
nor lesions of the upper limbs, for whom the proposed
standards of the test (tests) are easily accessible for
fulfillment;

- the standards of the test (tests) for silver and
bronze badges of distinction are fulfilled by persons
with severe forms of damage to the musculoskeletal
system, which may be biased for assessing the level
of their real physical fitness;

Table 1. Generalized results of participation in the implementation of the standards of tests of the All-Rus-
sian Physical Culture and Sports Complex GTO with unilateral or bilateral amputation, or other lesions of the

upper limbs of males for the period from 2019 to 2023

The number of persons with unilateral or bilateral amputation or other lesions of the upper limbs of the
male gender who took part in the All-Russian Physical Culture and Sports Complex GTO and fulfilled
the standards of the test for the badges of distinction

Those who completed the tests (number of
people)

Those who

took part For insignia
2019 115 41 2 3 69 35,7 1,7 2,6 60
2020 165 59 8 7 89 35,8 4.9 4,2 53,9
2021 116 72 5 1 38 62,1 4,3 0,9 32,7
2022 155 78 17 26 34 50,3 11,0 16,8 21,9
2023 186 114 13 14 45 61,3 7,0 7,5 24,2
Total 737 364 45 51 275 49,3 5,8 6,4 38,5

Note: NNZ - below the standard of badges; BZ - bronze badge of distinction; ZZ - gold badge of distinction; SZ - silver badge of distinction
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Table 2. Generalized results of participation in the implementation of the standards of tests of the All-Rus-
sian Physical Culture and Sports Complex GTO with unilateral or bilateral amputation, or other lesions of the
upper limbs of the female sex for the period from 2019 to 2023

The number of females with unilateral or bilateral amputation or other upper limb lesions who took

part in the All-Russian Physical Culture and Sports Complex GTO and completed the test standards for

distinction badges

Those who

took part
2019 46 17 1 1 27 36,9 2,2 2,2 58,7
2020 71 34 0 3 34 47,9 0 4,2 47,9
2021 47 34 2 3 8 72,3 4,2 6,4 17,1
2022 96 47 8 20 21 49 8,3 20,8 21,9
2023 88 54 4 9 21 61,4 4.6 10,2 23,8
Total 348 186 15 36 111 53,5 3,9 8,8 33,8

Note: NNZ - below the standard of badges; BZ - bronze badge of distinction; ZZ - gold badge of distinction; SZ - silver badge of distinction

- results below the standard for the distinction
badges are achieved by persons with the most severe
and mixed forms of musculoskeletal disorders.

The above analysis of the participation of persons
with musculoskeletal disorders in the All-Russian
Physical Culture and Sports Complex GTO for 2019-
2023 determines ways to improve the All-Russian
Physical Culture and Sports Complex GTO for per-
sons with disabilities with motor disorders. Based on
statistical data on the participation of persons with
musculoskeletal disorders in the GTO complex, it can
be argued that the number of participants increases
annually, as well as the interest of this category of the
population in fulfilling the standards of tests.

However, at present, the state requirements of the
All-Russian Physical Culture and Sports Complex GTO
for persons with musculoskeletal disorders include
tests where participants experience difficulties in fulfill-
ing the standards for one of the distinction badges [3].

In order to increase the number of participants in
the GTO complex with complex forms of musculo-
skeletal disorders, it is necessary to develop sepa-
rate tests and implement relative standards based on
a comparison of their current level of physical fitness
and initial indicators, using an individual approach to
each participant [4].

Conclusions. Thus, today, in order to attract a
larger number of potential participants in the physi-
cal culture and sports complex with musculoskeletal
disorders, as well as to increase the number of peo-
ple who could meet the standards for distinctions, itis
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necessary to improve the regulatory framework of the
GTO complex.
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Abstract

Objective of the study Adaptive physical education exerts a positive influence on students with flat-valgus foot deformity
and other special needs. Regular training sessions contribute to significant improvements in physical parameters.
Furthermore, positive changes in psychological state are observed: heightened self-esteem, increased self-confidence,
and enhanced motivation. The training also promotes the development of social skills, improving interactions with others and
reducing stress levels. An individual's personal potential encompasses the totality of personal qualities, abilities, interests,
and motivations that facilitate their development and successful self-realization in various spheres of life. For individuals
with special health needs, realizing this potential can be challenging due to their specific circumstances; however, adaptive
physical activity can assist in both realizing and accepting oneself.

Methods and structure of the study. is to examine how adaptive physical education influences the realization of
individual personal potential of students of a special medical group with flat-valgus foot deformity. The study involved 15
students aged 18 to 25 years, assigned to a special health needs group and diagnosed with flat-valgus foot deformity.
The experiment revealed that adaptive physical education sessions have a positive impact on students with special needs,
including those with flat-valgus foot deformity, encompassing various aspects of their lives. Physical improvements include
increased strength, flexibility, and endurance, along with reduced pain sensations. Psychological outcomes demonstrate
heightened self-esteem, increased self-confidence and motivation, and decreased stress levels. Emotional state also
improves, evidenced by elevated mood and reduced anxiety. Social skills are strengthened through enhanced interaction
with other students and increased comfort in the social environment.

Keywords: people with special health needs; flat-valgus foot deformity; adaptive physical education; individual personal
potential.

Introduction. In the modern world, physical
health and activity play a crucial role in the quality of
life for every individual, particularly for people with
special needs (or people with special health needs /
disabilities). Students with flat-valgus foot deform-
ity constitute one such group requiring a special-
ized approach to physical activity. Regular practice
of specialized exercises contributes to significant
improvements in physical parameters. Further-
more, positive changes in psychological state are
observed: heightened self-esteem, increased self-
confidence, and enhanced motivation. The training
also fosters the development of social skills, im-

proving interactions with others and reducing stress
levels. During the classes, using the integration of
knowledge, skills and abilities from the field of IT
technologies and the field of physical education and
sports, within the framework of which, along with
obtaining theoretical information, students of the
special group master the skills of developing digi-
tal content, designing lesson programs, perform-
ing sets of exercises aimed at developing physical
qualities and maintaining a healthy lifestyle. Physi-
cal education is of great importance for students of
special medical groups. During classes, students
develop not only their physical activity and body ca-
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pabilities, but also have the opportunity to socialize
in society. It is very important that physical educa-
tion helps students develop teamwork skills, and
with it communication skills [1, 5, 6].

The author analyzes the role of health systems for
students of special medical groups. The article ex-
amines the indicators identified by students for ad-
dition to the health system to improve physical and
mental health, and also examines adaptive methods
of physical activity for special medical groups. [3,
7].

A 2018 study conducted by Lyudmila and So-
slan Adyrkhaev demonstrated the positive impact of
adaptive physical education on students with spe-
cial needs. The authors’ multi-year experimental
research into methodologies showed improvements
in students’ physical health and fitness, along with
their successful integration into the student envi-
ronment. The obtained results prove that the pres-
ence of diverse illnesses, impairments, and/or a
lack of motivation for physical activity necessitate
a personalized approach for individuals with special
health needs, requiring the selection of individual-
ized conditions for their physical development. The
results also provide evidence of students living with-
in the student community where they feel comfort-
able and confident [2, 4].

Expert opinions indicate that the objectives of
adaptive physical education can assist people with
special needs, including students diagnosed with
flat-valgus foot deformity, in improving their quality
of life across various aspects, promoting their com-
prehensive development and social integration.

Objective of the study To examine how adap-
tive physical education influences the realization of
the individual personal potential of students diag-
nosed with flat-valgus foot deformity.

Methodology and Research Design. The study
involved 15 students aged 18 to 25 years, assigned
to a special health needs group and diagnosed with
flat-valgus foot deformity. The primary condition
for participation was the regular performance of
adaptive physical exercises over the course of one
academic semester. These sessions incorporated a
variety of techniques and methodologies aimed at
preventing progression and improving the condition
of the feet:

Strengthening Exercises: Calf raises, heel walk-
ing — improves muscle tone and stabilizes the feet.
Achilles Tendon Stretching and Mobilization Tech-
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niques: To increase flexibility. Massage and Self-
Massage: Foot massage and use of massage balls
to relax muscles and improve blood circulation.
Special Footwear and/or Orthopedic Insoles: Utili-
zation of specialized footwear and/or insoles to en-
sure correct load distribution across the feet.

The study was conducted via an anonymous
questionnaire survey. The questionnaire comprised
20 questions, divided into four sections: Physical
Abilities, Psychological Qualities, Social Skills, and
Emotional State. This questionnaire was designed
to investigate how adaptive physical education ses-
sions impact various aspects of the personal devel-
opment of students with flat-valgus foot deformity.

The individual and personal potential of a stu-
dent includes a set of personal qualities, abilities,
interests and motivations that contribute to his de-
velopment and successful self-realization in various
spheres of life. For people with disabilities, it may be
difficult to realize their potential due to their charac-
teristics, but adaptive physical activity can help in
self-realization and acceptance.

Results of the study and their discussion.
Survey data confirms the positive impact of adap-
tive physical education (APE) on physical abilities.

The first section addressed the following ques-
tions:

"How do you rate your strength since start-
ing APE?" Responses: Significantly improved - 9
students; Moderately improved - 4 students; Un-
changed - 2 students; Worsened - 0 students. "Have
you noticed improved flexibility since starting class-
es?" Responses: Significant improvement - 40%;
Moderate improvement - 33%; Unchanged - 27%.
"Has endurance increased since starting classes?”
Responses: Significantly increased - 40%; Slightly
increased - 33%; Unchanged - 20%; Decreased -
7%. "How often do you experience foot pain after
classes?” Responses: Never - 20%; Rarely - 40%;
Often - 27%; Constantly - 13%. "Do students feel
an overall improvement in physical condition due
to regular classes?” Responses: Yes, significant - 6
students; Yes, moderate - 5 students; No change - 3
students; Condition worsened - 1 student.

The second section evaluated the impact of APE
on students' psychological qualities. "How have APE
classes affected your self-esteem?” Responses:
Significantly increased - 3 participants; Moderately
increased - 4 participants; No change - 7 partici-
pants; Decreased - 1 participant. "Do you feel more




self-confident due to the classes?” Responses: Yes,
significantly - 5 participants; Yes, somewhat - 6 par-
ticipants; No change - 4 participants; Confidence
decreased - 0 participants. "How have the classes
affected your motivation for studying and other
activities?” Responses: Unchanged - 40%; Mod-
erately increased motivation - 33%; Significantly
increased motivation - 20%; Motivation decreased -
7%. "Have you noticed reduced stress levels due to
the classes?" Responses: Yes, significantly - 46%;
Yes, somewhat - 27%; No change - 27%; Stress
increased - 0%. Summary Question: "Do you feel
more positive and emotionally stable due to the
classes?” Responses: Significantly - 6 participants;
Somewhat - 5 participants; No change - 4 partici-
pants; Condition worsened - 0 participants.

The next group of questions aimed to determine
the influence of classes on participants’ social skills.

"Interaction with other students?” Responses:
Significantly improved - 5 participants; Slightly
improved - 6 participants; Unchanged - 4 partici-
pants; Worsened - 0 participants. "Do you feel more
comfortable in social settings due to the classes?”
Responses: Yes, significantly - 6 participants; Yes,
somewhat - 4 participants; No change - 5 partici-
pants; Comfort decreased - 0 participants. "How
have classes affected your ability to form friend-
ships?” Responses: Significantly improved - 3
participants; Slightly improved - 5 participants;
Unchanged - 7 participants; Worsened - 0 partici-
pants. "Have you noticed increased social activity
due to the classes?” Responses: Significantly in-
creased - 9 participants; Slightly increased - 5 par-
ticipants; Unchanged - 1 participant; Decreased - 0
participants. Summary Question: "Do you feel more
integrated into the student community due to the
classes?” Responses: Yes, significantly - 4 partici-
pants; Yes, somewhat - 6 participants; No change
- 5 participants; Integration decreased - 0 partici-
pants.

Additional Questions: "How have APE classes af-
fected your emotional state?” Responses: Signifi-
cantly improved - 8 students; Moderately improved
- 4 students; Unchanged - 3 students; Worsened - 0
students. "Do you feel less anxious due to regular
classes?” Responses: Yes, significantly - 20% of
respondents; Yes, somewhat - 47%; No change -
33%; Anxiety increased - 0%.

Conclusions. Based on the student survey, the
following findings were identified:
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Significant improvements in strength can be at-
tributed to the regular physical exercises included
in the adaptive physical education (APE) program,
which target foot muscle strengthening. This con-
tributes to enhanced overall physical fitness. Im-
proved flexibility is linked to leg muscle strength-
ening and stretching exercises. The reduction in
frequency of pain symptoms may result from spe-
cialized exercises designed to strengthen foot mus-
cles, improve support, and promote better blood
circulation. The overall physical improvement ob-
served in most participants is likely due to APE’s ho-
listic approach to addressing their specific needs.

Increased self-esteem and self-confidence may
stem from successful achievements and progress
in physical exercises, fostering a sense of accom-
plishment and personal capability. Enhanced moti-
vation for academic and other activities, along with
reduced stress levels, is explained by tailored physi-
cal activities that prevent functional limitations and
mitigate the impact of pain/discomfort on daily life.

APE positively impacts social skills in students
with special needs. Participants reported improved
peer interaction, greater comfort in social settings,
increased social activity, and better integration into
student life. These changes may be associated with
growing self-assurance among students from spe-
cialized groups.

Enhanced emotional well-being and reduced
anxiety in most participants may correlate with en-
dorphin release during physical activity, which si-
multaneously alleviates stress. Increased relaxation
likely results from exercises targeting the relief of
physical and mental tension.
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Abstract
Objective of the study is to assess the physical functioning and quality of life of senior citizens based on the monitoring
results.
Methods and structure of the study. Testing was conducted in accordance with the technical specifications of the
research work on the stated topic and included: analysis of regulatory documents on the problem of active longevity;
monitoring the level of physical functioning and quality of life of senior citizens aged 60 to 78 years to identify the main
approaches that can create conditions for the formation of an interested attitude of senior citizens to systematic physical
education (PE) classes and motivation for active longevity.
In order to determine the level of physical functioning, a battery of tests was used, including an assessment of walking
speed, balance and a test with rising from a chair (The short physical performance battery, SPPB). To determine the level of
quality of life, the SF-36 Health Status Survey quality of life assessment questionnaire was used.
Results and conclusions. The conducted testing allows us to state that PE classes significantly improve the physical
functioning of older people and increase their quality of life. In particular, subjects involved in physical culture demonstrated
higher rates of walking speed, balance, and lower limb strength. They do not have signs of frailty syndrome, unlike those not
involved in physical culture.
The results of the survey using the SF-36 Health Status Survey questionnaire showed that those involved in physical culture
perform everyday activities (walking, climbing stairs, etc.) more easily, and their subjective health assessmentis higher than
that of those not involved in physical culture.
Therefore, conditions should be created to develop interest in physical culture, health-preserving behavior, and motivation
for active longevity in elderly people by means of adaptive physical culture, taking into account age restrictions on health in
the contingent. Particular attention should be paid to the development of motivation for active longevity in the age groups
of 65-69 years and 70-74 years, where the maximum spread of physical functioning indicators and quality of life (general
physical component) was recorded.

Keywords: older people, physical functioning, motivation formation, prolongation of active longevity, health and quality
of life, adaptive physical education.

Introduction. At present, the state policy in Rus-
sia is aimed at prolonging the active and healthy lon-
gevity of citizens of our country. A number of regula-
tory documents and national projects, in particular the
National Project "Long and Active Life", are aimed at
solving this problem.

Objective of the study is to assess the physical
functioning and quality of life of older citizens based
on the monitoring results.

Methods and structure of the study. As part of
the implementation of the National Project "Long and
Active Life", employees of NSU named after PF. Les-

gaft, St. Petersburg organized research work to fulfill
the 2nd stage of the state assignment for conducting
research work on the topic: "Development of scientifi-
cally based proposals for the formation of motivation
in older citizens (taking into account sensory, motor
and mental disorders) for active longevity by means of
adaptive physical culture.”

The study involved monitoring the level of physical
functioning of elderly people aged 60 to 78 years and
questioning senior citizens to determine the quality of
life of the contingent, both those involved in physical
education (PE) and those not involved. Since this age
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range of the senior generation is quite large and by the
age of 78 a person’'s psychophysical capabilities are
significantly reduced, the elderly subjects who took
part in the study. The group of subjects was divided
into four age subgroups: 60-64 years; 65-69 years;
70-74 years; 75-78 years. Elderly people (n=219)
took part in the testing. Of these, 118 were involved in
physical education at Sports Centers, Comprehensive
Social Service Centers, and fitness clubs; 101 were
not involved in physical education.

The following were used in the study: a method for
testing the physical functioning of elderly people aged
60 to 78 years using a short physical performance bat-
tery (SPPB); a survey method in the form of a ques-
tionnaire among elderly people to determine the level
of quality of life using the SF-36 Health Status Sur-
vey; mathematical and statistical methods (using the
Mann-Whitney U-test).

To determine the level of physical functioning, a
battery of tests adopted in geriatrics was used, which
includes three tests: the 1st test evaluates walking
speed; the 2nd test is aimed at determining the level
of balance; the 3rd test (rising from a chair) evaluates
the condition of the joints and the strength of the lower
limbs. All tests are focused on the functional state of
the lower limbs of elderly people, since it is the de-
crease in this indicator that leads to an increased risk
of falls [1].

Results and conclusions. The results of testing
their physical functioning are presented in Fig. 1.
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Fig. 1. Physical functioning indicators of elderly
citizens engaged and not engaged in physical culture
using the short physical performance battery, SPPB

The graph shows the difference in the physical
functioning (PF) indicators of subjects who are en-
gaged in FC and who are not engaged in FC, in favor of
those engaged in FC. In all age periods, elderly people
leading an active lifestyle do not have the syndrome
of senile asthenia. People not engaged in FC have a
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state of preasthenia syndrome. By the age of 78, there
is a tendency for PF indicators to decrease in repre-
sentatives of all age ranges, both engaged and not en-
gaged in FC, butin those engaged in FC in the corridor
of the absence of signs of asthenia syndrome, in those
not engaged in FC — in the corridor of the presence of
signs of asthenia syndrome.

The differences in PF indicators are reliable
(p<0.05), except for the data in the age period of 65-
69 years, where the results are insignificant. In this
age period, the subjects show a wide range of FF data.
The greatest differences in the FF indicators of those
involved and not involved in physical culture are ob-
served in the age periods of 60-64 and 70-78 years.
This may be due to the fact that in early old age people
are still quite energetic and continue their professional
activities, which ensures a fairly high level of FF. By the
age of 78, most representatives of the older genera-
tion retire and lead a less active lifestyle, the number
of chronic diseases that limit the physical capabilities
of an elderly person also increases, and the risk of falls
increases.

To determine the level of quality of life of elderly
people, the questionnaire "SF-36 Health Status Sur-
vey" [2] was used. The elderly person's subjective
perception of his quality of life, health and well-being
were studied. The indicators of the general physical
health component (PH) were determined, reflecting
the degree to which the physical condition of an elderly
person limits his performance of physical activity, eve-
ryday manipulations; role functioning, and also shows
the presence and intensity of pain, general health [2].

The survey involved elderly citizens (n=241 peo-
ple). Of them: those involved in physical training in
Sports Centers, Comprehensive Social Service Cent-
ers, fitness clubs — 118 people; those not involved in
physical training — 123 people. The survey results are
presented in Fig. 2.

The obtained empirical data allow us to state that
physical training improves the quality of life of an el-
derly person. Thus, Fig. 2 shows that elderly people
who are not involved in physical training have a lower
subjective perception of their health than those in-
volved in physical training in all age ranges. It is more
difficult for them to perform everyday manipulations,
walk, climb stairs, carry heavy objects, etc. Moreover,
the most significant reliable differences in PH indica-
tors were recorded in the age range of 60-64 years
(p<0.05), smaller and insignificant in the age range of
70-74 years. Perhaps this is due to the large spread of
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PH indicators of the subjects of this age. Just as in the
indicators of physical functioning (Fig. 1), by the age
of 78 there is a tendency for indicators to decrease in
representatives of all age ranges involved in physical
culture.
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Fig. 2. Physical health (PH) indicators according to
the SF 36 quality of life scale for older people who do
and do not do physical exercise

Conclusions. The study suggests that physical
education significantly improves the physical func-
tioning of older people and increases their quality of
life. Thus, subjects who do physical education dem-
onstrated higher indicators in the short physical per-
formance battery (SPPB) tests of walking speed, bal-
ance, and lower limb strength in all age groups (60-78
years). And they do not have signs of frailty syndrome,
unlike those who do not do physical education.

The results of the survey using the questionnaire
"SF-36 Health Status Survey” showed that those in-
volved in physical culture perform everyday activi-
ties (walking, climbing stairs, etc.) more easily, and

their subjective health assessment is higher (physical
component of health (PH) than those not involved in
physical culture. Age dynamics of PH indicators on the
quality of life scale "SF 36" were also revealed. Thus,
in both groups after 70 years there is a decrease in in-
dicators, but in those involved in physical culture it is
less pronounced. The largest gap between the groups
was recorded in the categories of 60-64 years and 70-
78 years, which in the first case is most likely associ-
ated with the preservation of physical activity in work-
ing elderly citizens, in the second — with the increase in
involutional processes in the body by 78 years and the
accumulation of chronic diseases and their progres-
sion, especially in inactive elderly people.

Thus, it can be concluded that when forming moti-
vation in older people for active longevity, it is neces-
sary to create conditions for involving older people in
regular physical culture classes. taking into account
their age restrictions on health, paying particular at-
tention to the age groups 65-69 years and 70-74
years, where the maximum variation in indicators of
physical functioning and quality of life (general physi-
cal component) was recorded.

References

1. Klinicheskie testy v geriatrii: Metodicheskie re-
komendacii. Ed. O.N. Tkacheva. M.: Prometei,
2019.62p.

2. Ware J.E., Snow K.K., Kosinski M., Gandek B.
SF-36 Health Survey. Manual and interpretation
guide. The Health Institute, New England Medi-
cal Center. Boston, Mass. 1993.

Theory and Practice of Physical Culture | tpfk.ru | August| Ne 8-2025



IN SEARCH OF A NEW BREAKTHROUGH £

7

The role of media literacy of young athletes in the
process of formation of their value system

UDC 796.034-05

PhD, Associate Professor N.S. Skok!

Dr. Hab., Associate Professor A.A. Baryaev'

PhD, Associate Professor V.S. Kulikov'

PhD T.I. Ulitskaya'

'Lesgaft National State University of Physical Education, Sports and Health
named after P.F. Lesgaft, Saint Petersburg

Corresponding author: n.skok@lesgaft.spb.ru Received by the editorial office on 12.06.2025

Abstract
Objective of the study is to study the level of media competence indicators of athletes from the sports reserve (hereinafter
referred to as athletes) with signs of deviant behavior in the context of the formation of value orientations.
Methods and structure of the study. An analysis of literary sources on the criteria of media competence was carried out,
a survey, observation, and a pedagogical experiment were conducted. The parameters and indicators of media competence
(Fedorov A.V.) were selected, according to which a questionnaire survey of athletes was conducted (2023-2024). The re-
sults of pedagogical observation in the process of educational activities to form value orientations were analyzed and sum-
marized. A correlation analysis was performed between the level of motivational indicators of media competence and value
orientations of athletes (n=14, by sports: orienteering, handball, volleyball, rowing and sailing, age 16-17 years).
Results and conclusions. The levels of motivational indicator of media competence of athletes were established. A survey
was conducted at the beginning and at the end of the pedagogical experiment. The motives and genre preferences for con-
suming media content were studied: for self-affirmation and gaining knowledge about life outside the sports environment;
the desire to learn to distinguish false (negative propaganda) information from truthful information; interest in the media
space in the communication of athletes and youth artistic groups. The results of the study revealed an overestimation of
the athletes’ capabilities in interpreting content. The importance of media competence increased due to a change in genre
preferences and motives for contacts with the media.

Keywords: deviant behavior, value orientations, media competence, genre and thematic motives for contacts with media
texts, overestimation of athletes’ capabilities.

Introduction. One of the priority areas of the state’s
work in the field of physical culture and sports is “im-
proving the propaganda and communications system”
[5]. Mass media “have become transmitters of cultural
achievements and, undoubtedly, actively influence
the acceptance or denial of certain cultural values by
society” [2]. Mass media, “on the one hand, help the
younger generation adapt to the social environment,
on the other hand, make them susceptible to manipu-
lation” [6], form socially disapproved values, and lead
to manifestations of deviant behavior. “Consumption of
media information is becoming an independent type of
activity” [1, p. 48] of a person, requiring the develop-
ment of media competence skills. We consider media
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competence of an individual as “a set of his or her mo-
tives, knowledge, skills, and abilities that facilitate the
selection, use, critical analysis, evaluation, creation,
and transmission of media texts in various types, forms,
and genres, and the analysis of complex processes of
media functioning in society” [7]. For a person with a
high level of media competence, the following indica-
tors are characteristic: motivational, contact, informa-
tional, perceptual, interpretive / evaluative, creative [7].

Objective of the study is to study the level of me-
dia competence indicators of athletes from the sports
reserve (hereinafter referred to as athletes) with signs
of deviant behavior in the context of the formation of
value orientations.




) IN SEARCH OF A NEW BREAKTHROUGH

Methods and structure of the study. The study
of the use of media communications by athletes was
carried out as part of a pedagogical experiment.
Based on the analysis of theoretical and practical stud-
ies (M.V. Zhizhina [1], Fedorov A.V. [7]), on the criteria
of media competence, as well as studies conducted
by the authors (expert survey [4], observation, peda-
gogical experiment), media competence indicators
were identified, according to which a questionnaire
survey of athletes was conducted in 2023 and 2024.
A correlation analysis of preferences in genre motives
of contacts with media texts and value orientations of
athletes was conducted (n=14, by sports: orienteer-
ing, handball, volleyball, rowing and sailing; age 16-17
years) [3].

Results and conclusions. The levels of the mo-
tivational indicator of media competence of athletes
were identified by means of a questionnaire at the be-

ginning and at the end of the pedagogical experiment.
Genre and thematic motives of contacts with media
texts were studied. The dynamics of the studied indi-
cators were recorded (2023, 2024).

The study examined genre preferences of contacts
with media texts in the press, radio and television pro-
grams, in films/TV series on Internet sites. The answer
options chosen by every fifth respondent are present-
ed (Table 1).

A change in genre preferences in the press has
been recorded: studying texts about the heroes of the
Great Patriotic War and the Soviet Military District, a
decrease in interest in games. A change in genre pref-
erences in radio broadcasts: a decrease in interest in
interviews, an increase in interest in political reviews,
in the poems of patriotic poets. A change in genre
preferences in television broadcasts: an increase in
viewing of information genres.

Table 1. Respondents’ answers to the question: “What genres attract you when working with media texts?”
(respondents were asked to select multiple answers), 2023, 2024, n=14

No | Genres | 2023,% | 2024, %
1 In the press:
1.1 Informational 28,6 28,6
1.2 Analytical, journalistic 0 21,4
1.3 Literary 7,1 21,4
1.4 Games/competitions 21,4 14,3
1.5 None 7,1 28,6
2 In radio broadcasts:
2.3 Analytical, journalistic 7,1 14,3
2.4 Literary and dramatic 0 21,4
2.5 Musical (classical music) 7,1 21,4
2.6 Musical (jazz music) 14,3 14,3
2.7 My3bikanbHble (Mon-My3bika) 28,6 42,9
2.8 None 7,1 28,6
S In TV shows:
3.1 Informational 0 21,4
32 Literary, dramatic, cinematic 7,1 21,4
3.3 Musical (pop music) 7,1 21,4
34 Games/competitions 28,6 21,4
4 On internet sites
4.1 Informational 35,7 85,7
4.2 Analytical, journalistic 28,6 28,6
4.4 Television and cinema 429 64,3
4.5 Musical (with jazz music) 14,3 28,6
4.6 Musical (with pop music) 50,0 42,9
4.7 Games/competitions 28,6 64,3
4.8 Advertising 21,4 57,1
5 In movies/TV series
5.1 Western 7,1 28,6
5.2 Fairy tale 14,3 35,7
53 Synthesis of genres 28,6 50,0

Theory and Practice of Physical Culture | tpfk.ru | August| Ne 8-2025




Table 2. Respondents’ answers to the question: “Name the main motives for your contacts with the media”

(respondents were asked to select several answer options), 2023, 2024, n=14

No | Motives | 2023,% | 2024,%
1 Get new information 7,1 42,9
2 Recreation, rest (virtual escape from problems) 21,4 14,3
3 Learn to create media texts yourself 14,3 21,4
4 Occupy free time 14,3 21,4
5 Materials for educational, scientific, research purposes 21,4 28,6
6 Confirmation of one’s own competence in various spheres of life and media culture 14,3 35,7
7 Listen to your favorite music 28,6 21,4

Table 3. Results of the correlation analysis between genre motives of contacts with media texts and value

orientations of athletes (n=14), 2024

No Indicators ‘ Correlation
coefficient (rs)

1 Genres: analytical, journalistic and cheerful (optimism, sense of humor) 0,632*

2 Genres: analytical, journalistic and performance (discipline) 0,629*

3 Genres: games/competitions (crosswords, etc.) and courage in defending your opinion 0,615*

4 Musical genres (classical music) and efficiency in business 0,593*

5 Musical genres (classical music) and cheerfulness (optimism, sense of humor) 0,562*

6 Musical genres (jazz music) and efficiency in business 0,593*

7 Musical genres (jazz music) and cheerfulness (optimism, sense of humor) 0,562*

8 Music genres (pop music) and courage in defending one’s opinion 0,544~

Note - significance of differences: ** - p <0.01, *- p <0.05.

On Internet sites — an increase in interest in infor-
mation genres (interest in live reports from the scene,
viewing short documentaries and sports competitions,
an increase in interest in advertising), a decrease in
interest in low-quality literary works. The increase in
interest in viewing content on Internet sites is due to
the possibility of feedback. The most preferred genres
in films/TV series: Russian detectives, modern inter-
pretations of fairy tales, new film forms. Also equally
interesting (21.4%) are: detectives, musicals, thrill-
ers, science fiction, disaster films. Thematic motives
of contacts with media texts were studied. The most
popular answers are presented (see figure). There
is an increase in interest in historical, youth, spiritual
and moral topics, which is associated with the growth
of interest in the history of Russia, moral problems in
modern Russian society.

Respondents’ answers to the question: “What
topics attract you in the press, radio/TV programs,
Internet sites, computer games, social networks?”
(respondents were asked to select several answer
options), 2023, 2024, n=14

The main motives for athletes’ contacts with the
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media press, television, cinema, radio, and the Inter-
net were studied. The answer options chosen by every
fifth respondent are presented (Table 2).

A decrease in the desire for entertainment content
was established. An increase in interest in studying in-
formation about the socio-political situation and edu-
cational content was recorded.

During the experiment, a study of value orienta-
tions was carried out (according to the method of M.
Rokeach) [4]. The obtained materials were subjected
to correlation analysis (rs-Spearman). An analysis of
the relationship between genre motives of contacts
with media texts and value orientations of athletes was
carried out. The most significant positive relationships
are presented (Table 3).

The highest correlation was recorded between
the indicators of “preference for analytical, journalis-
tic genres” and “cheerfulness” (rs=0.632*), the sec-
ond place in the ranking is occupied by the indicator
of “preference for analytical, journalistic genres” and
“executiveness” (rs=0.629*), the third place is occu-
pied by the indicator of “genres: games/competitions”
and “courage in defending one’s opinion” (rs=0.615%).
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Conclusions. Mass media today play a significant
role in constructing public consciousness, being a tool
for forming socially significant values of athletes.

The genre and thematic motives of contacts with
media texts were studied: for self-affirmation and gain-
ing knowledge about life outside the sports environ-
ment; the desire to learn to distinguish false (negative
propaganda) information from truthful information; in-
terest in the media space in the communication of ath-
letes and youth artistic groups. An overestimation of
the capabilities of athletes in interpreting content was
established. The dynamics of the studied indicators
(2023-2024) were recorded. A positive relationship
was revealed between the indicators of media content
consumption and the value orientations of athletes.
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Abstract

Objective of the study is to identify and characterize key practices in promoting the Media Football League (MFL) in Russia.
Methods and structure of the study. In the course of working on the study, five semi-structured in-depth interviews were
conducted with representatives of the media league management, media football teams, and sports journalists covering
MFL competitions. All interviews took place from September to November 2024. The interview guide included three blocks
of questions covering the MFL activities from different angles. The interviews were conducted anonymously.

Results and conclusions. It was found that the main media tools for promoting the MFL are YouTube and Telegram. In ad-
dition, cooperation with traditional sports media is practiced. An important factor in promoting MFL content is its focus on its
target audience. Team representatives actively interact with their audience both offline and online, talking about the lives of
MFL team players in various media formats and organizing meetings with fans. Thus, individual elements of the media foot-
ball promotion strategy can be used in developing media strategies for professional football teams.

Keywords: professional football teams, sports media communications, media football league, media sports, social media,

MFL clubs, promotion specifics, popularity phenomenon.

Introduction. Growing interest in sports in our
country contributes to the emergence of new actors
in sports communication — “advanced amateurs” who,
thanks to social media, often become the main popu-
larizers of certain sports, since “sports stars cannot
compete in terms of demand with representatives of
show business, politics and some other spheres” [1].
Also, according to M. Danilova, “modern sports depend
on entertainment” [3, p. 533], and in this context, the
emergence of the Media Football League (abbrevi-
ated media league, MFL) as an amateur competition
of teams consisting of famous “media” players seems
quite justified. The phenomenon of the media league
allows us to talk about “a successful example of adapt-
ing sports to the realities of the digital environment” [4].

The MFL format is quite creative. The competi-
tion contains elements of an entertainment show:
live broadcast, the presence of "challenges™ in which
teams compete for bonus points in the overall stand-
ings, an unlimited number of reverse substitutions,
microphones on the referees, shootouts instead of
penalties, blitz interviews during breaks, "clean” play-
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ing time, as well as the presence of "media” players,
which "aims to form a new view of the sports system,
making it attractive to fans” [2, p. 216].

The first season of the Russian Media League took
place in 2022 and, in terms of views on the YouTube
platform, managed to bypass the Russian Premier
League (RPL). The methods of interaction between
the MFL and the audience demonstrate "a variety of
approaches aimed at increasing engagement and
retaining the interest of subscribers™ [4]. Due to the
originality of the format, interest in the tournament is
steadily growing, which makes it necessary to take a
more detailed look at the phenomenon of the popu-
larity of media football. The purpose of the study is to
identify key practices in promoting the Media Football
League (MFL) in Russia.

Methods and structure of the study. During the
study, five semi-structured in-depth interviews were
conducted with representatives of the media league
management, media football teams, and sports journal-
ists covering MFL competitions. All interviews were con-
ducted between September and November 2024. The
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Table 1. Data on the interviews conducted

Inform- Informant status ‘ Format of ‘ Duration
ant’s code the event
1 Creative Producer of the Media Football Team Full-time 1 hour 35 minutes
|2 Technical Director of MFL Full-time 30 min.
13 SMM specialist MLF Full-time 25 min.
14 Press attach of the media football club, author of the sports Telegram Full-time 43 min.
channel
15 MFL commentator and media football team goalkeeper Full-time 31 min.

guide included three sets of questions, each of which
was designed to reveal different aspects of the MFL's
activities. The interviews were conducted on condition of
anonymity, so further quotes with the informant's code
will be used when describing the results.

Results and conclusions. Due to the variety of defi-
nitions of media football, it was important for us to first
understand how the MFL representatives themselves
define this term, what differences they see from pro-
fessional football competitions. Thus, all informants
emphasized a freer format for organizing the tourna-
ment, the presence of a bright media component,
close attention to the lives of the players themselves
and great emotional intensity. As 14 noted, “this is
emancipation. Here, even the most reserved profes-
sional footballer will sooner or later open up. Each of
us is talented, you just need to understand in what.
Media football differs from professional football in that
here people talk about everything they want. No frills.
Everything is in plain sight, as the viewer loves.

This is not the case in professional sports.” Opin-
ion of 12: “Media football is a lot of content, availabil-
ity everywhere, no boundaries and a large number of
switches.” I1 also noted the attention to the players:
“Media football is professional football teams that talk
about themselves in the most detailed and open way.”
However, any content is created taking into account
the interests of the audience. According to interview-
ees, the MFL audience is predominantly men aged 15
to 35. Allinformants see the main goal of promotion as
not only broadcasting interesting original football con-
tent, but also getting closer to the viewers. “People
like to be involved in projects, people are interested in
receiving feedback, being contacted, photographed,
and participating in various projects. Media League is
the closeness of stars and ordinary people.

This is very attractive. Therefore, our main goal in
promotion is to make the viewer feel the club. Feel
their involvement in the team” (14); “the phenomenon
of media football popularity is associated with free-
dom, which consists of several aspects. Firstly, it is

closeness to the body, in fact. Fans can come to the
stadium, meet, take pictures, and chat with their idols.
There is no FanID here, which is important. Plus, free-
dom in media football is also freedom of opinion. | think
that viewers like the harshness of statements and their
frankness, controversy, they like that media football is
full of colors, emotions, albeit not always positive, of-
ten negative, and these are most often conflicts” (15).

The informants named social media YouTube and
Telegram as the main tools for promoting media foot-
ball content. At the same time, the latter resource
seems to be the most promising to representatives of
the MFL, since it is key for the target audience of the
league, includes various opportunities for publishing
different types of content, interacting with advertis-
ers and other sports channels. As |15 noted, "in media
football, the most effective promotion resource is the
Telegram channel.

The club’s channels, the main dealers of the team'’s
opinions, from where users can go to the "big"” video
on the YouTube platform.” At the same time, an impor-
tant feature of the MFL content is its focus on the life
of the football team players, and not just the broad-
cast of competitions, which makes viewers get closer
to their media idols. This fact forces representatives of
the MFL to constantly come up with different ways of
interacting with their audience.

For example, a documentary series about the life
of the MFL Egrisi team was launched on V. Utkin's
YouTube channel. A representative of this team also
said that they use streams, during which any viewer
can come and ask questions to the team: "We answer
them honestly and openly. Plus, throughout the entire
time, we very openly reported in our videos what was
happening in the team, that is, if there was some kind
of conflict, we left it so that people could see what was
really going on inside” (I5).

At the same time, all informants noted that not all
representatives of the teams are included in the frame,
but the most charismatic ones, who are more capable
than other representatives of the team to attract the au-

Theory and Practice of Physical Culture | tpfk.ru | August| Ne 8-2025



dience ("We pay attention to how he looks and speaks.
Charismatic characters who will attract the viewer are
always needed in the frame™ (14); "We have, God willing,
five such heroes in the team, they are the recognizable
faces of the team” (11)). Partly by the same principle,
"media” players are invited to the teams.

An important component of the MFL promotion is
the issue of interaction with the media, which, as we as-
sumed, can be of decisive importance for the populari-
zation of media football. All informants expressed their
opinion regarding the interest of the media in the events
of the Media League. In many cases, it is the media that
initiate such media cooperation (“Nobody negotiates,
they come themselves, because there is interest” (12);
“We have been and are in very close cooperation with
Sport.ru. We have, let's say, a friendly agreement that
they support our releases and some of our posts. And
we place them on the uniform, their logo.

We have a general conversation where we discuss
our plans, what videos we have, when they come out,
how we can integrate sports into it” (15)). I1 noted that
there is no close cooperation with the media, although
the representative of the MFL (I1) is on friendly terms
with many journalists: “now we have chosen a different
vector — to work for our audience and for ourselves, so
thatitis cool, interesting, and fun for us. When you set
the task of creating radio content so that the media will
notice you, this is wrong.”

During the interview, we also tried to find out
whether there are any features of preparing MFL con-
tent that distinguish it from the content of professional
competitions. In this case, 15 noted the importance of
using several characters in the frame: “It is more dif-
ficult for one to work in the frame. It is much easier to
work with two, three, and so on, because these are dif-
ferent voices, different intonations, different people.
And the person who watches this video is less likely to
get tired.”

Another important point is related to the emotions
that the organizers of the MFL try to convey to the
viewers (“in 80% of cases they are sincere, because
people are really worried, and they cannot always
control their emotions” (15)). Moreover, one of the in-
formants (I1) in the question regarding the future of
the MFL also outlined a “demand for sincerity” and
a move away from excessive media coverage (“l feel
that little by little these “throw-ins”, “warming up” and
other things will go away, because there is no sincerity
in this”).

According to the informants, these details affect
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the content performance indicators (number of views,
comments, clicks on links and others), which are paid
attention to by sponsors, bookmakers and advertisers.

Conclusions. The conducted study allowed us to
identify key aspects of the specifics of MFL promotion
and the phenomenon of media football popularity in
Russia. Thus, one of the key points is the orientation
of MFL content to its target audience. This content is
related not only to competitions, but also to the life of
MFL teams.

Team representatives actively interact with their
audience not only offline, but also online, organizing
meetings with fans. Secondly, MFL teams are actively
present in social media, relying on two resources —
Telegram and YouTube. Cooperation with traditional
sports media is also used as promotion tools.

The original format of the Media League competi-
tions and, accordingly, creative content that focuses
on people, their emotions and informal communica-
tion are a key factor in the popularity of the MFL. We
believe that individual elements of the media football
promotion strategy can be extremely useful in prepar-
ing media strategies for professional football teams
and, in general, for stimulating interest and develop-
ing Russian professional football.
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Abstract

Objective of the study is to determine measures aimed at preventing injuries associated with the use of mobile
communications during training sessions.

Methods and structure of the study. The information base for the study was the laws and regulations of the Russian
Federation, professional standards, statistical data from foreign organizations (NIOSH, OSHA, HSE), data from the All-
Russian Research Institute of Labor of the Ministry of Labor of Russia, reflecting the main causes of injuries associated with
the use of mobile communications, as well as an analysis of cases of injuries resulting from the use of mobile devices during
training sessions in sports schools in Moscow.

Results and conclusions. The ways of preventing injuries due to the use of mobile communications during training sessions
were determined, which are associated with improving the regulatory framework, expanding the knowledge of teachers
about ways to prevent threats with the conscientious performance of their job responsibilities, as well as regular advanced
training of employees of sports organizations. In the future, it is necessary to develop local regulations aimed at limiting the
use of mobile devices during training sessions. All of the above measures will improve the safety of training, minimize the risk

of injury, and increase the level of responsibility of specialists working in the field of physical education and sports.

Keywords: mobile communications, educational and training process, safety of classes, injury prevention.

Introduction. The use of mobile communications
is an integral part of the daily life of a modern person.
At the same time, despite the numerous capabilities
and functionality of these devices, there are serious
risks when using them during various actions that re-
quire increased attention, such as driving a car and
other vehicles, while working with dangerous machin-
ery and equipment, during educational and training
sessions, etc. Distraction and the inability to quickly
respond to changes in the environment create real
threats to human safety and health.

Foreign and domestic studies have repeatedly ad-
dressed the issue of using mobile communications
during working and school hours. Employers note
that the use of personal mobile devices during the
working day distracts the employee from performing
his or her job function, which leads to decreased pro-
ductivity, minor or serious damage to the company’s
property, and, most importantly, creates a threat to
labor safety.

The legislation of the Russian Federation does not
establish specific restrictions on the use of mobile
phones during the working day, and there are no offi-
cial statistics directly linking industrial injuries with the
use of mobile communications while performing pro-
fessional duties. However, the general safety require-
ments set out in the Labor Code of the Russian Fed-
eration imply that the employer must take measures to
prevent injuries in the workplace’.

At the same time, according to statistics from the
All-Russian Research Institute of Labor of the Ministry
of Labor of Russia, the most common cause of inju-
ries and deaths of workers (almost 50% of cases) is
the failure of managers and department specialists
to monitor the progress of work, as well as failure to
comply with labor discipline [1]. An analysis of for-
eign practice allows us to identify the main causes of

" Labor Code of the Russian Federation of 30.12.2001 No. 197-
FZ (as amended on 28.12.2024) [Electronic resource]. URL: htt-
ps://www.consultant.ru/document/cons_doc_LAW 34683/ (date
of access: 27.01.2025).
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injuries associated with distraction by mobile phones
while performing professional duties:

1. Distraction and loss of concentration. Accord-
ing to a study by the National Institute for Occupa-
tional Safety and Health (NIOSH, USA), workers using
phones in high-risk areas reduce their reaction time by
38-50% [5].

2. Falls from heights. According to OSHA (Occupa-
tional Safety and Health Administration, USA), about
17% of falls in the workplace are associated with dis-
traction, including the use of phones [6].

3. Collisions with objects and vehicles. HSE (Health
and Safety Executive, UK) studies note that 37% of
workplace accidents occur due to “blind spots” and
employee inattention [4].

4. Errors when operating equipment. In the manu-
facturing sector, incorrect actions due to distraction
by a phone lead to accidents in 12% of cases (NIOSH
data) [5].

The dangers and risks caused by the uncontrolled
use of mobile communications during the educational
and training process deserve special, close attention
[2, 3]. The first steps to control the use of mobile com-
munications in the educational process have already
been taken: from September 1, 2024, a ban was intro-
duced on the use of mobile radiotelephone communi-
cations (mobile phones, tablets, smart watches, etc.)
by schoolchildren, which is reflected in the amend-
ments introduced to the Federal Law “On Education in
the Russian Federation”! 2

Control over the use of mobile communications
during training sessions is delegated to the admin-
istration of youth sports schools and other organiza-
tions implementing additional educational programs
for sports training. Moreover, such local regulations
mainly regulate the use of mobile communications by
students and practically do not impose restrictions on
the use of these devices during training sessions by
coaches, sports instructors, and teachers of addition-
al education.

According to statistics in Moscow for 2024, as a
result of the use of mobile electronic devices during
training sessions, 26 cases of serious injuries were
recorded, including one group incident in which 17

'Federal Law of 19.12.2023 No. 618-FZ “On Amendments to
the Federal Law “On Education in the Russian Federation” [Elec-
tronic resource]. URL: https://www.garant.ru/products/ipo/prime/
doc/408131681/ (date of access 27.01.2025).

2Federal Law of 04.12.2007 No. 329-FZ “On Physical Culture
and Sports in the Russian Federation” [Electronic resource]. URL:
https://www.consultant.ru/document/cons_doc_LAW_ 73038/
(date of access 02.27.2025).
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teenagers were injured. Data analysis showed that a
significant portion of injuries were associated with the
fact that in many cases employees were distracted
by the use of mobile devices for personal purposes
during classes, including when organizing classes in
swimming pools.

The purpose of the study is to determine measures
aimed at preventing injuries due to the use of mobile
communications during training sessions.

Methodology and organization of the study.
The information base of the study included laws and
regulations of the Russian Federation, professional
standards, statistical data from foreign organiza-
tions (NIOSH, OSHA, HSE), data from the All-Russian
Research Institute of Labor of the Ministry of Labor
of Russia, reflecting the main causes of injuries as-
sociated with the use of mobile communications, as
well as an analysis of cases of injuries resulting from
the use of mobile devices during training sessions in
sports schools in Moscow. Results of the study and
their discussion. The analysis shows the need for pre-
ventive measures aimed at reducing injuries, including
through explanatory work among specialists carrying
out training activities: coaches, teachers of additional
education, sports instructors.

1. Improving regulatory and legal acts to ensure
conditions for the safe conduct of training sessions:

Amend the Labor Code of the Russian Federation:

Supplement Art. 21 “Basic Rights and Obligations
of an Employee” with the following sentence:

The employee is obliged to:

- comply with the internal labor regulations, includ-
ing in terms of using communication tools and other
electronic devices (phone, smartphone, tablet, etc.).

Supplement Article 189 “Labor Discipline and Work
Schedule” with the following sentence:

- Internal work schedule rules — a local regulatory
act that regulates, in accordance with this Code and
other federal laws, the procedure for hiring and firing
employees, the basic rights, obligations and responsi-
bilities of the parties to the employment contract, work
schedule, rest time, incentive and disciplinary meas-
ures applied to employees, as well as other issues re-
lated to the regulation of labor relations with this em-
ployer, existing contradictions in labor relations with
the presented employer, including in terms of the use
of information and communication tools (telephone,
cellular communications, tablets) in the work process.

- include the relevant provisions in the “Instructions
for Labor Protection during Classes”, establishing a
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restriction or ban on the use of mobile devices for per-
sonal purposes during the training process.

Amend Article 34 of the Federal Law “On Physical
Culture and Sports in the Russian Federation”: sports
organizations may introduce a ban on the use of mo-
bile devices in order to ensure the safety and effec-
tiveness of the training process. Based on the above-
mentioned regulations, children’s and youth sports
schools and other physical education and sports
organizations may introduce their own restrictions,
which must be reflected in the institution’s charter; in-
ternal regulations; safety instructions '. These meas-
ures will improve the safety of classes, minimize the
risk of injury and increase the level of responsibility of
specialists working in the field of physical education
and sports.

2. Expanding the teacher’s knowledge of ways to
prevent threats with the conscientious performance of
their job responsibilities in accordance with the quali-
fication requirements of the professional standards
“Trainer-teacher”, “Specialist in instructor and meth-
odological work in the field of physical education and
sports”, “Teacher of additional education”.

Organization of a safe space for students, timely
identification of threats and the degree of danger of
external and internal factors, prompt response to
emergency situations and the use of correct action al-
gorithms to eliminate or reduce the danger are labor
functions included in professional standards.

Safety training for trainers-teachers, instructors,
teachers is of key importance. Modern approaches to
safety training include several aspects aimed at rais-
ing awareness, practical application of knowledge and
the use of new technologies.

Itis recommended to increase the number of disci-
plines in the bachelor’s curriculum aimed at develop-
ing competences in injury prevention during training
sessions. Classes on disciplines should be conducted
offline with an emphasis on practical activities.

3. Ensuring regular advanced training of trainers-
teachers, instructors-methodologists, teachers of
additional education in programs aimed at improving
the professional competencies of teaching staff in the
field of safety and injury prevention during training ses-

'Order of the Federal State Budgetary Institution “Federal
Center for Sports Training of Sports Reserves” dated 05.08.2024
No. 01-05/0397 “On approval of methodological recommendations
for creating conditions and ensuring safety during the educational
and training process in physical education and sports organizations
and organizations implementing additional educational programs
for sports training” [Electronic resource] URL: https://fcpsr.ru/
cat/2/37/79 (date of access 02.28.2025).

sions. In this context, special attention should be paid
to the quality of advanced training and professional
retraining programs, and the advantage of obtaining
additional education in state specialized universities in
an offline format should be noted.

Conclusions. In order to prevent injuries associ-
ated with the use of mobile communications during
training sessions, a number of measures have been
proposed, consisting of improving the regulatory
framework, expanding the knowledge of teachers on
ways to prevent threats with the conscientious perfor-
mance of their job responsibilities, as well as regular
advanced training of employees of sports organiza-
tions. The listed measures will improve the safety of
classes, minimize the risk of injury and increase the
level of responsibility of specialists working in the field
of physical education and sports.
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Abstract
Objective of the study This study investigated the relationship between start reaction time (RT) and 50-meter swimming race
performance across different swimmer qualification levels. The precise nature and strength of this relationship may vary signif-
icantly depending on an athlete’s skill proficiency. A large dataset comprising 2,252 competitive swimmers was analyzed and
categorized into Elite (n=471), High-Level (n=574), and Medium-Level (n=1207) groups based on their competitive results.
The overall analysis of the combined sample revealed a statistically significant positive correlation between RT and 50-meter
race time (r=0.5078, p<0.0001), with RT explaining 25.78% of the variance in swimming performance. However, a differential
analysis by qualification level demonstrated notable variations. For Elite swimmers, the correlation was r=0.2083 (p<0.0001,
R2=4.34%), indicating a weak but significant association. High-Level swimmers showed the weakest correlation (r=0.1043,
p=0.0124, R2=1.09%). Medium-Level swimmers exhibited the strongest group-specific correlation (r=0.2404, p<0.0001,
R2=5.78%).
While RT is a statistically significant factor influencing overall swimming performance, its predictive power substantially di-
minishes within more homogenous, higher-qualified groups. The results highlight the general importance of start efficiency
in competitive swimming but also underscore the increasing dominance of other performance determinants (e.g., technique,
power, endurance) as skill level advances. This differential impact provides valuable insights for targeted coaching strategies,

suggesting a varied emphasis on start training based on a swimmer's current qualification level.

Keywords: Swim Start, Reaction Time, competitive readiness, Swimmer Qualification, swimming.

Introduction. Competitive swimming demands a
complex interplay of physiological attributes, refined
technique, and strategic execution. In sprint events,
such as the 50-meter freestyle in a 50-meter long
course pool (LCM) for male athletes, every fraction of
a second is critical [5]. The overall race time is a com-
posite of several phases (the start, swimming propul-
sion, turns). Among these, the start phase (encom-
passing the reaction to the starting signal, the dive,
the initial underwater glide) is widely recognized as a
crucial determinant of performance, often constitut-
ing a significant portion of the total event time particu-
larly in short-distance races [3].

Reaction time (RT), the time taken for a swimmer to
respond to the starting signal, is the first measurable
component of the start phase [4]. A faster RT is per-
ceived as beneficial, potentially allowing a swimmer to
gain an early lead and optimize their race strategy from
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the outset. This initial burst of speed contributes to
overall velocity and can influence subsequent phases
of the race. Biomechanical studies have consistently
highlighted the intricate mechanics of the swimming
start (block mechanics, flight phase, entry) are initi-
ated by the reaction to the signal [1, 9].

While the importance of start, including RT, is gen-
erally accepted, the precise extent to which RT pre-
dicts overall race outcomes, and whether this pre-
dictive power varies across different levels of athletic
qualification, remains an area requiring more nuanced
investigation. Previous research of the relationship be-
tween RT and performance often focused on Elite co-
horts or general populations [2]. However, a compre-
hensive analysis that stratifies a large dataset across
distinct qualification levels (Elite, High-Level, Medi-
um-Level) to systematically evaluate this relationship
is less common. A differential analysis could reveal
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whether the emphasis on minimizing RT should be
uniform across all swimmers, or if its importance di-
minishes as athletes reach higher levels of proficiency
where other factors like stroke technique and anaero-
bic capacity might become more dominant.

Understanding these differential impacts holds sig-
nificant practical implications for coaches and sports
scientists. It could inform more targeted training pro-
grams, guiding decisions on how much emphasis to
place on specific start drills versus other aspects of
swimming development at various stages of an ath-
lete's career [7]. It also could contribute to more pre-
cise talent identification models by clarifying the spe-
cific components of performance that hold greater
predictive value at different skill tiers [8].

This study aims to bridge this gap by conducting
a detailed differential analysis of the relationship be-
tween RT and 50-meter freestyle performance for
male swimmers, across Elite, High-Level, and Medi-
um-Level qualification groups, as well as for the com-
bined heterogeneous sample. Our findings seek to
provide a clearer, evidence-based understanding of
the role of RT in swimming performance, thereby of-
fering valuable insights for optimized training.

Methods and Organization of the Study. Par-
ticipants and Classification. The study utilized a large
dataset comprising competitive male swimmers spe-
cializing in the 50-meter freestyle event. A total of
2,252 individual race entries were analyzed. Based
on official competitive results [10], participants were
categorized into three qualification groups: 1) Elite
(n=471): swimmers who met top-tier national or in-
ternational performance standards; 2) High-Level
(n=574): swimmers with consistently strong regional
or national performances, slightly below the elite; 3)
Medium-Level (n=1207): swimmers with developing
competitive experience and results typically at local or
beginner regional levels.

Data Collection. All data were extracted from of-
ficial competitive records of 50-meter freestyle rac-
es conducted in 50-meter long course pools (LCM)
of National Championships, European and World

Championships, from 2017 to 2024 [10]. The prima-
ry variables collected for each race entry included:
1) Reaction Time (RT): the time (in seconds) from the
starting signal to the swimmer's departure from the
starting block, measured electronically by fully au-
tomated timing systems; 2) Final Time (FT): the total
time (in seconds) to complete the race, also meas-
ured by official timing systems. Other available data
(e.g., athlete's name, score) were used solely for or-
ganizational purposes and participant identification
and were excluded from the statistical analysis of the
RT-FT relationship.

Statistical Analysis. For each qualification group,
and for the combined heterogeneous sample, the fol-
lowing statistical methods were applied: 1) Descriptive
Statistics: the sample size (n), mean, and standard
deviation (SD) were calculated for both RT and FT to
provide a comprehensive summary of the central ten-
dency and dispersion of the data within each group;
2) Pearson Correlation Analysis: Pearson’s product-
moment correlation coefficient (r) was used to quan-
tify the strength and direction of the linear relationship
between RT (independent variable) and FT (depend-
entvariable). Corresponding p-values were calculated
to assess statistical significance, with p<0.05 consid-
ered significant; 3) Linear Regression Analysis: simple
linear regression models were constructed to predict
FT based on RT, and the regression equation (slope
and intercept) was determined; 4) Coefficient of De-
termination (R2): R2 was computed for each regres-
sion model to quantify the proportion of variance in FT
explained by RT.

Research Results. The analysis revealed distinct
patterns in the relationship between reaction time (RT)
and 50-meter freestyle performance across the dif-
ferent qualification levels of male swimmers. Table 1
presents descriptive statistics for RT and FT for each
group, along with the combined sample.

As expected, Elite swimmers showed the fastest
mean RT and lowest mean FT, along with the small-
est standard deviations, indicating high consistency
in performance. Conversely, Medium-Level swimmers

Table 1. Descriptive Statistics for Reaction Time and Final Time by Qualification Level

Group Level

Reaction Time (mean = SD, s)

Final Time (mean = SD, s)

Elite 471 0.6431+0.0381 22.0208 £0.3100
High-Level 574 0.6607 +0.0433 23.2979 + 0.4594
Medium-Level 1207 0.7127 £ 0.0675 25.8995+ 1.1032
Combined Sample 2252 0.6849 + 0.0645 4.4252 + 1.8504
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Table 2. Correlation and Regression Analysis by Qualification Level

Group Level

Pearson r (p-value) |

Regression Equation R2 (%)

Elite 471 0.2083 (p<0.0001) | FT=1.6949 * RT+20.9309 | 0.0434 (4.34%)
High-Level 574 0.1043 (p=0.0124) | FT=1.1054* RT +22.5675 | 0.0109 (1.09%)
Medium-Level 1207 0.2404 (p<0.0001) | FT=3.9273*RT+23.1006 | 0.0578 (5.78%)

exhibited the slowest mean RT and highest mean FT,
accompanied by greater variability. High-Level swim-
mers showed intermediate characteristics in both RT
and FT.

Overall Sample Analysis. In the combined sam-
ple of all 2,252 swimmers, a statistically significant
positive correlation was observed between RT and FT
(r=0.5078, p<0.0001). The linear regression analysis
resulted in the following equation: FT = 14.5779 RT
+14.4408.

The coefficient of determination (R2) for the com-
bined sample was 0.2578, indicating that 25.78% of
the variance in 50-meter freestyle performance can
be explained by differences in RT among swimmers of
all qualification levels. This substantial R2 suggests a
notable influence of RT on performance across a het-
erogeneous swimming population.

Differential Analysis by Qualification Level. The
analysis of individual qualification groups revealed
varying correlation strengths between reaction
time (RT) and 50-meter freestyle performance (Ta-
ble 2).

For Elite swimmers, a weak but statistically sig-
nificant positive correlation was observed (r=0.2083,
p<0.0001), with RT explaining only a small portion of
performance variance (R =4.34%). While a faster RT
is still beneficial, its predictive power on race time is
limited within this highly homogenous group.

High-Level swimmers exhibited the weakest cor-
relation among all groups (r=0.1043, p=0.0124). The
corresponding R2 was the lowest at 1.09%, indicating
that RT has a negligible explanatory power for perfor-
mance variance in this particular group.

Among Medium-Level swimmers, the correlation
was statistically significant and slightly stronger than
that of the Elite and High-Level groups (r=0.2404,
p<0.0001). RT explained 5.78% of the variance in
their performance, representing the highest R2 value
among the individual qualification levels.

These results are illustrated in Figure 1, which
presents the linear regression lines for each group
and the combined sample, highlighting the distinct
slopes and scatter patterns across the different
groups.

Elite (n=471)
Hiah-Level (n=574)
Medium-Level (n=1207}

== = Combined Sample (n=2252)
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Figure 1. The Linear Regression: Final Time vs Reaction Time Across The Different Groups
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Discussion. This study aimed to elucidate the nu-
anced relationship between start reaction time (RT)
and 50-meter freestyle performance in male swim-
mers, specifically exploring how this relationship var-
ies across different qualification levels. The findings
provide a comprehensive perspective, highlighting
both a significant overall impact of RT and a distinct
differential effect across Elite, High-Level, and Medi-
um-Level swimmers.

The most striking finding is the substantial and
statistically significant positive correlation (r=0.5078)
observed in the combined sample of 2,252 swimmers,
with RT explaining 25.78% of the variance in 50-meter
race time. This result underscores the general impor-
tance of a quick start in competitive swimming when
considering a broad spectrum of athletes. Across all
competitive levels, faster RT are consistently associ-
ated with better overall race performance. This aligns
with intuitive understanding and provides a strong
foundational argument for incorporating start train-
ing into general swimming development programs.
The larger variance in RT and final times across the
combined heterogeneous group likely amplifies this
correlation, as greater differences in RT between indi-
viduals lead to more pronounced differences in overall
race outcomes.

However, the differential analysis by qualification
level reveals a critical distinction. While the correla-
tion remains statistically significant across all groups,
its strength and explanatory power (R2) are notably
diminished within the more homogeneous, higher-
qualified categories. For Medium-Level swimmers,
RT exhibited the strongest group-specific correlation
(r=0.2404, R2=5.78%). This suggests that for swim-
mers at this stage, improvements in RT still contribute
measurably to overall performance. Given the relative-
ly larger individual differences in skill and physical at-
tributes at the medium level, a quicker reaction to the
signal can still provide a tangible competitive edge,
as these athletes might not yet possess the highly re-
fined technique or power to compensate for a slower
start. Therefore, for Medium-Level swimmers, dedi-
cated training focused on improving reaction time is
indeed a valuable and highly recommended aspect of
their development. It represents a relatively accessible
avenue for performance enhancement, and the return
on investment for such training is likely to be higher
compared to more advanced groups.

Conversely, for Elite swimmers, the correlation
was considerably weaker (r=0.2083, R2=4.34%), and

for High-Level swimmers, it was the weakest of all
groups (r=0.1043, R2=1.09%). This significant drop in
the coefficient of determination (from 25.78% in the
combined group to less than 6% in individual groups)
strongly indicates that as swimmers progress to high-
er qualification levels, RT becomes a far less domi-
nant factor in explaining overall race performance.
Elite and High-Level swimmers have already optimized
many aspects of their starts, and their RTs fall within a
very narrow, highly efficient range (e.g., mean RT of
0.6431s for Elite). At these levels, the marginal gains
from further minute improvements in RT are likely to
be overshadowed by superior technical execution,
powerful propulsion, efficient turns, and enhanced
anaerobic capacity throughout the swimming phase
[6, 11]. Therefore, for Elite and High-Level swimmers,
while maintaining optimal RT is important, concentrat-
ing significant training time exclusively on improving
RT may be less time-efficient compared to focusing on
other, more impactful determinants of performance.
These might include advanced stroke mechanics, un-
derwater phase optimization, turn efficiency, strength
and power development, and specific endurance
training that directly contributes to sustained speed
over 50 meters.

The finding that the High-Level group exhibited the
weakest correlation (even weaker than Elite) is par-
ticularly interesting. This could be due to a combina-
tion of factors. Perhaps this group represents a tran-
sitional phase where the homogeneity of skill levels is
less defined than in the Elite group, but the ceiling for
RT improvement is already approaching, leading to a
more diffuse relationship. Alternatively, other perfor-
mance factors might show even greater variability in
this group, further diluting the relative impact of RT.
This finding may require further investigation.

This study's findings provide practical implications
for coaching strategies. For developing swimmers
(Medium-Level), emphasizing start training and re-
ducing RT can yield tangible benefits. As swimmers
advance, the focus should strategically shift towards
continuous refinement of technique, power output,
and race strategy, with RT maintenance rather than
primary improvement becoming the goal.

Conclusions. Based on the comprehensive analy-
sis of 2,252 male competitive swimmers in 50-meter
freestyle long course events, the following conclu-
sions can be drawn:

1. Start reaction time (RT) is a statistically sig-
nificant factor influencing 50-meter freestyle perfor-
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mance across the entire spectrum of competitive male
swimmers. For the combined heterogeneous sample,
RT explains a considerable portion (25.78%) of the
variance in race outcomes, highlighting its general im-
portance in competitive swimming.

2. The predictive power of RT on 50-meter race
performance varies significantly across different quali-
fication levels. While a fast start is universally desira-
ble, its relative importance as a training focus evolves
with a swimmer's progression through the qualification
ranks.

3. For Medium-Level swimmers, RT shows the
strongest group-specific association with perfor-
mance (R2=5.78%). It is advisable for coaches to fo-
cus on specific RT training for swimmers at this level,
as improvements in RT can still offer a noticeable
advantage and contribute to overall performance en-
hancement.

4. For Elite and High-Level swimmers, while RT
remains a statistically significant component of perfor-
mance, its explanatory power (R2<5%) is considerably
diminished. At these advanced stages, resources and
training emphasis should shift towards other deter-
minants of performance, such as highly refined tech-
nique, explosive power, and race-specific endurance,
rather than disproportionately focusing on marginal
improvements in RT. The exceptionally narrow range
of RTs means that other factors account for the vast
majority of performance variance.

5. These findings offer valuable insights for indi-
vidualized training program design, emphasizing the
need for a differential approach to start training based
on a swimmer's current qualification level.
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