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EDITORIAL

Physical fitness of sports students
as a factor in the formation of profes-
sional competencies

Professional pedagogical activity is a special form of
art that requires from a person not only high erudition,
but also good health, good physical shape.

This is' especially true of a physical education and
sports teacher. However, it is known that every year the
state of health; functional and physical fitness of school-
children and students is getting lower. Attention is also
drawn to the fact that the problem of reducing the physi-

-cal" condition-of students is also observed in physical
education-universities.-It is obvious that physical fithess
is the most important factor determining the health and
performance of the future sports teacher, his.success.in
mastering professional competencies: ‘Physical fitness

: .Is usually.characterized by the level of functionality of
various systems of the huMan body (cardiovascular, respiratory, muscular) and the develop-
ment of physical qualities (strength, endurance, speed, agility, flexibility).

The process of physical preparation of a student throughdut all years of:study should be
directed in‘accordance-with the peculiarities of the sports and pedagogical disciplines taught
with constantly increasing technical complexity and represent a-continuous character.in the
system'of long<term training. '

The analysis'of the'content of the programs of academic disciplines of universities of physi-
cal culture shows that the main time of training sessions’is aimed at mastering the techniques
of various sports. At the same time, the successful development of the technical elements of
sports is based on the foundation of general physical fitness. The weak level of physical fithess
of students does not allow solving the problem of effective mastering of technical techniques.
But the curricula and programs do not provide for the purposeful development of physical fit-
ness of students.

Apparently, in order to solve the physical training of students, various exercises for the de-
velopment of physical qualities, their specific manifestation and interaction should be includ-
ed during training sessions in sports. Along with this, to activate the process of education and
upbringing, to constantly maintain interest in one’s own state of health and physical fitness.
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We invite scientists to publish articles that are aimed at finding new approaches in the de-
velopment of the Olympic movement and large-scale sports events.

Editor-in-Chief, Honored Worker of Physical Culture of the Russian
Federation, Ph.D., Professor L.l. Lubysheva
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Hardware-software complex for sports
orientation, selection and stage control:
potential for judo and sambo
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Abstract

Dr.Biol., Professor Y.V. Koryagina'

'"North Caucasian Federal Research and Clinical Center
of the Federal Medical and Biological Agency of Russia, Essentuki

Objective of the study was to develop and implement an information system — hardware-software complex for sports

orientation, selection and stage control in judo and sambo.

Methods and structure of the study. The following methods were applied during the study: information technology
based methods; spirometry; anthropometry, dynamometry, psychophysiological test methods; sports educational meth-
ods; non-parametric mathematical statistics methods. 240 children and junior athletes took part in testing the developed

hardware-software complex.

Results and conclusion. Using the data from the theoretical analysis and author's research [3], an information testing
system - hardware-software complex for sports orientation, selection and control in judo and sambo was developed. The
hardware-software complex consists of the hardware facilities and software. The developed hardware-software complex
includes four test blocks: morphological, functional, psychophysiological and physical fitness.

The hardware-software complex for sports orientation includes four test blocks to determine the morphological, func-
tional, psychophysiological, and physical fitness rates. The testing of thhardware-software complex for sports orientation,
selection and stage control in judo and sambo showed its effectiveness in determining the psycho-functional readiness of
children for judo and sports orientation, selection and control in judo and sambo.

Keywords: sports orientation, selection, stage control, functional diagnostics, fitness tests, psychophysiological test-

ing, working capacity, judo, sambo.

Background. According to the physiological clas-
sification, judo and sambo are related to martial arts
which require athletes to solve complex motor tasks in
a compressed time frame. At the same time, these are
speed-strength and complex coordination sports that
place high demands on such qualities of flexibility and
dexterity. Currently, a large number of scientific stud-
ies have been carried out, mainly by foreign scientists,
devoted to the most significant performance factors
[2, 5, 6]. Factors or predictors of athletic performance
are the most significant characteristics of the psycho-
physiological state of the body systems or motor skills,
the determination of which can be used to address the
problems of sports orientation, selection and control
of the body condition of athletes in judo and sambo.

Objective of the study was to develop and im-
plement an information system — hardware-software

hitp://www.tpfk.ru

complex for sports orientation, selection and stage
control in judo and sambo.

Methods and structure of the study. The fol-
lowing methods were applied during the study: in-
formation technology based methods; spirometry;
anthropometry, dynamometry, psychophysiological
test methods; sports educational methods; non-para-
metric mathematical statistics methods. 240 children
and junior athletes took part in testing the developed
hardware-software complex.

Results and discussion. Using the data from the
theoretical analysis and author’s research [3], an infor-
mation testing system - hardware-software complex
for sports orientation, selection and control in judo
and sambo [4] was developed. The hardware-soft-
ware complex consists of the hardware facilities and
software. The developed hardware-software complex
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includes four test blocks: morphological, functional,
psychophysiological and physical fitness. Figure 1 il-
lustrates the main window of the software part of the
hardware-software complex.
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Fig. 1. Main window of the hardware-software
complex for sports orientation, selection and control
in judo and sambo.

The psychophysiological test block includes the
Schulte test, simple visual and auditory sensorimo-
tor reaction time test, complex sensorimotor reac-
tion time test - choice reaction time and determina-
tion of the type of temperament and properties of the
nervous system by a person-time unit. The morpho-
functional test block includes measurement of body
length, body mass, arm length, leg length, chest cir-
cumference, wrist circumference, vital capacity (VC),
wrist dynamometry, deadlift dynamometry, duration of
static tension of 50% of maximum using the wrist dy-
namometer.

Figure 2 illustrates the window of the hardware-
software complex for sports orientation, selection and
control in judo and sambo including the morphofunc-
tional test block.
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Fig. 2. Window of the hardware-software complex
for sports orientation, selection and control in judo
and sambo including morphofunctional test block.

The physical fitness test block includes a modi-
fied Boyko test to determine physical working capac-
ity level [1], beep test, as well as tests to rate dexter-
ity (3 10m shuttle run), flexibility (standing bends for-

ward), speed-strength abilities (standing long jump),
strength endurance (push-ups). Figure 3 illustrates
the window of the hardware-software complex for
sports orientation, selection and control in judo and
sambo including the physical fitness test block.

The test rates were used to develop a special scale
for evaluating the results of 5-6 year-old children in-
volved in physical education with the elements of judo
and young athletes (9-10, 11-12 and 13-14 years old)
practicing judo and sambo. The hardware-software
complex was tested as part of the pilot project of the
Russian Judo Federation “Children’s Judo”, Sochi, in
the Municipal Budgetary Institution “Sports School
of the Olympic Reserve in Martial Arts Discipline” in
Essentuki, sports complex “Gymsportpremium” in
Pyatigorsk, Municipal Budgetary Institution for Sup-
plementary Education “Children’s and Youth Sports
School No. 1”7 in Kislovodsk, Municipal Public Insti-
tution “Fitness and recreation complex “Pobeda” of
the Zolsky municipal district of the KBR. The psycho-
physiological, morphological, physical fitness, and
working capacity rates were obtained, which made it
possible to study and analyze the age-specific differ-
ences in children and adolescents engaged in judo
and sambo.
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Fig. 3. Window of the hardware-software complex
for sports orientation, selection and control in judo
and sambo including physical fitness test block.

The greatest differences in the physical develop-
ment rates were detected in terms of body length,
body mass, and leg length (see Table). Among the
functional indicators, it was VC, wrist and deadlift dy-
namometry rates that underwent the greatest age-
specific changes. The psychophysiological indicators
improved to a greater extent in the preschoolers under
7 years old. At the same time, the complex sensorimo-
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Morphofunctional, psychophysiological and physical fitness rates in 5-14 year-old boys practicing judo

Indicators 9-10y.0. 11-12y.0. 13-14y.0.
3 4 5
120,6+5,0 129,3%8,0 140,1£7,2 150,3%8,0 162,3+8,3
Body length, cm P1-2,3,4,5 pP2-3,4,5 P3-4,5 P4-5
<0,001 <0,001 <0,001 <0,001
24,0+5,2 29,0£10,1 37,1£9,3 43,5%9,2 53,3%17,6
Body mass, kg P1-2,3,4,5 P2-3,4,5 P3-4,5 P4-5
<0,001 <0,001 <0,001 <0,001
64,3+£3,2 71,3+6,5 78,5%£5,4 84,8+5,4 91,6+5,5
Leg length, cm P1-2,3,4,5 pP2-5
<0,001 <0,05
50,3+2,7 55,9+5,0 60,9+3,4 65,8+4,2 71,543
Arm length, cm P1-2,3,4,5 pP2-5 P3-5
<0,001 <0,05 <0,05
12,7+0,9 13,2%1,1 14,2+1,1 15,3%1,1 16,0%1,3
Wrist circumference, cm P1-3,4,5
<0,05
Body-mass index, % 94,0+11,9 84,6+£15,2 82,6%£13,9 81,2£12,5 86,2+23,5
1462,2+ 1721,9% 2179,7 2632,3% 3276,1%
VC, ml 209,5 339,8 397,9 482,3 746,3
P1-3,4,5 P2-3,4,5 P3-4,5
<0,05 <0,05 <0,05
Deadlift dynamometry, kg 27,5+8,1 39,2+12,0 51,5%14,3 58,8+15,0 75,3%£20,7
P1-5<0,05
9,1£3,0 14,4+8,7 16,3+4,4 19,0%4,6 24,5+4 6
Right hand dynamometry, kg P1-5
<0,05
8,8+3,0 13,1£7,4 15,5%4,5 18,5%4,7 24,1+4,8
Left hand dynamometry, kg P1-5
<0,05
0,41+0,02 0,35+0,01 0,33+0,06 0,31+0,08 0,30+0,07
Light response time, sec P1-2,3,4,5
<0,05
0,64+0,02 0,53+0,02 0,50+0,01 0,42+0,07 0,38%0,08
Choice reaction time, sec P1-2,3,4,5 P2-4,5
<0,05 <0,001
181+21 90+28 78+22 54+15 45+9
Efficiency (Schulte test), sec P1-2,3,4,5 P2-4,5 P3-5
<0,001 <0,001 <0,001
22,6x11,6 24,4+10,8 25,0%£10,2 27,5+£9,8 36,2+9,9
Strength endurance (push-ups), P1-2,3,4,5
reps <0,05
Speed-strength abilities 122,1£15,0 136,3+10,9 150,8+10,2 167,0£16,5 197,0£18,0
(standing long jump), cm P1-2,3,4,5 P2-3,4,5 P3-4,5
<0,05 <0,05 <0,05

tor reaction time, choice reaction time, and the effec-
tiveness of mental work continued to improve up to 14
years. The dynamics of changes in the physical fithess
rates in the boys and girls were very different. In the
boys, there was an annual improvement in strength en-
durance and speed-strength abilities, special working
capacity and a more significant increase in the func-
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tional indicators of the cardiovascular system during
the stress tests. In the girls, there was an increase only
in the speed-strength rates, as well as an increase in
the reactions of the cardiovascular system to loading.

Conclusion. The hardware-software complex for
sports orientation includes four test blocks to deter-
mine the morphological, functional, psychophysi-
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ological, and physical fitness rates. The testing of the
hardware-software complex for sports orientation, se-
lection and stage control in judo and sambo showed
its effectiveness in determining the psycho-functional
fitness of children for judo and sports orientation, se-
lection and control in judo and sambo.

The study was performed at the Federal State
Budgetary Institution North Caucasian Federal Re-
search and Clinical Center of the Federal Medi-
cal and Biological Agency of Russia under the State
Contract for the performance of research work No.
129.001.20. 14 of July 21, 2020, code: ‘Judo 20”.
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Abstract

Objective of the study was to reveal the trends of transformation of tracks of the professional physical education and
sports specialist training system in the context of the ongoing economic digitalization process and data-driven management
approach of the physical education and sports experts.

Methods and structure of the study. We made a content analysis of 135,000 documents (including study reports and
corporate sports management vacancies in Europe, North and South America) to rank requirements to the competences
and job responsibilities in special digital services of the modern physical education and sport sector service personnel.

Results and conclusion. On the whole, the global physical education and sport sectors show a special demand for
personnel having digital competences and, therefore, we recommend the national physical education and sport sector
decision-makers to give a special priority to the following education disciplines: “SMM in sports”, "Customer Relationship
Management incorporate sports”, "Digital Marketing in Sports”, "Artificial Intelligence in physical education and sports”,
"Digital technologies in sports”; ; plus the following special modules: "Data analysis in sports”, "Artificial Intelligence and
machine learning in sports”, "Digital project management in sports”, "Big Data with artificial Intelligence technologies”, etc.

Keywords: digitalization, digital economic competences, sports, physical education, digital trail, referee, coach, sports

agent, corporate sports manager.

Background. The physical education and sport
sector digitalization ideas were advanced by the lead-
ing researchers since the mid-XX century [4]. Modern
research community analyzes the ongoing physical
education and sport sector transformations in the
context of the digital economy growth trends [1,2, 3,
5-71; although the physical education and sport spe-
cialist training system transformations are still largely
underexplored.

Objective of the study was to analyze the profes-
sional physical education and sport specialist training
system and its transformation tracks in the context
of the ongoing economic digitalization process and
growing management data-driven styles in the physi-
cal education and sport sector progress policies and
practices.

Methods and structure of the study. We run the
study in 2019-2021 in three stages:

hitp://www.tpfk.ru

— Contribution to the development of the physical
education and sport specialist professional compe-
tency qualification toolkit;

— Analysis of the physical education and sport spe-
cialist labor markets and demand formation logics
with a special attention to the data-driven operation
competences; and

— Contribution to three professional physical edu-
cation and sport specialist training curricula digitali-
zation project development, implementation and pro-
gress analyses under the “Digital economy Personnel
Training for the National digital economy” Federal Pro-
gram.

Results and discussion. Having analyzed the
physical education and sports labor market demands
in many countries, we found the key professional
physical education and sport specialist training ser-
vice progress trends to make recommendations for
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Table 1. Digital transformations in competencies of the physical education and sport specialists

Specialty Digital competencies

Sports referee

Sports ref’s responsibilities are to: ensure compliance of the rules, fix sports results, violations of the
rules, accept appeals, etc.; with the ongoing digitalization of the service requiring proficiency in special
software and technical tools. Modern ref’s services are classified into the offline and online ones. The
offline service may require the relevant equipment test, setup and operation competences and potential
assistance including the modern communication tools operation ones to deal with the competitors and
supporters. The online ref service requires a high proficiency in special technologies and excellent com-
munication toolkit operation skills. Modern digital technologies (including those with the artificial Intelli-
gence elements) may require a ref being reasonably proficient in the operational software administration
domain critical for the sports refereeing service quality.

Coach

Modern coaches are increasingly expected to demonstrate proficiency in the data processing on the
whole and big data processing formats in particular — starting from the input data collection and pro-
cessing digital technologies. The digital technologies-competencies are critical for a modern coach to
efficiently design and manage the training and competitive service in the offline and online formats. The
offline training and competitive service requires the coach to freely use special technical tools and tech-
nologies to monitor and test the individual performances and teamwork in every technical and tactical
aspect. The online coaching service requires the coach being proficient in the performance data collec-
tion, processing and management, and in the trainees training in the own performance self-test basics;
plus competent in the modern safety standards secured by efficient digital visualization and communica-
tion tools. A digital-technologies-competent coach, therefore, should have due analytical skills, due to
separation of the analytical and coaching responsibilities being often counterproductive. A sports analyst
must have some coaching competencies and vice versa otherwise the information on athletes and team
and their training/ competitive performance data flow may be fragmented.

Professional
athlete

A digital-technologies-proficient athlete is able to freely communicate with their coaches in offline and
online formats, particularly in professional sports where they need to timely test and manage the physi-
cal fitness and performance in combined/ hybrid competitive formats — for the best competitive prog-
ress, since such progress in professional sports is acknowledged in many aspects including the financial
one. This is the reason why the modern digital technologies -competent athlete should give time to his/
her media indexing, social networking, media covering and other commercial aspects. This means that
a modern professional athlete should have good digital imaging competencies and skills; although they
are often detrimental for high intensive trainings and, hence, may sometimes be outsourced. Still every
top athlete is expected to contribute to the digital content building efforts by photos, videos, etc.

Corporate
sports man-
ager

Corporate sports manager should be proficient in the management and marketing responsibilities in
contact with the relevant government agencies — within the Government Relations domain. Modern
digital technologies competences are known to help a corporate sports manager control and optimize
the inside service system and build up relations with the outside parties including the potential and cur-
rent clientele. Of special benefits for the corporate sports manager, therefore, in addition to the general
digital economy / cultural ones, are the Customer Relationship Management and other relevant system
management skills. The corporate sports management service should give a due priority to social net-
working. Thus in b2b segment we would prioritize the following digital tools: partner programs, web-
sites, social networks; and in the b2g segment: professional sports advertising in communities and core
agencies; website management, radio/ TV advertising. Highly ranked in the b2c segment are the social
networking, website management, blogging and thematic communities building elements. (Note: b2g
segment is the e-advertizing of professional sports communities and agencies, website management,
radio/ TV advertizing; b2c segment is the social networking, website management, blogging and the-
matic communities building elements. On the whole, modern digital technologies competences help the
corporate sports management excel the service by the electronic infrastructure coordination, modera-
tion and networking skills.

Sports agent

The valid legislation allows a sports agent form agency contracts with individual athletes, coaches and
professional sports clubs. Modern sports agent may be classified into (1) personal assistants in accom-
modation, booking and other services; and (2) commercial project managers that advance, among other
things, the athletes’ media indices. Modern professional sports agents need to be highly proficient in the
digital technologies including the smart contracting ones. They increasingly operate as the community
managers, with their responsibilities including contacts with the employers, commercial partners, spon-
sors and advertisers.

the national physical education and sport specialist Professional Training curricula (three of which are im-
training system transformations initiatives. Making plemented as of now): “Digital Marketing in Sports”;
our contribution to the “Digital economy Personnel “Event Producer (esports)” and “SMM in esports” [8-
Training for the National digital economy” Federal Pro-  10]. Our subsequent analysis of the digital progress
gram in 2020, we developed the following four Digital tracks of the trainees of the above Digital Professional
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Training courses found the physical education and
sport specialties and Digital technologies competenc-
es of highest demand on the labor markets: see Table
hereunder.

Conclusion. Our analysis of the professional phys-
ical education and sport specialist training system and
its transformation tracks in the context of the ongoing
economic digitalization process and growing man-
agement data-driven styles found the following mod-
ern high-demand digital technologies competencesin
every physical education and sport specialty: service
software administration and operation skills (in the
sports refereeing, training service, etc.); test digital
technologies operation and data processing skills to
efficiently manage fitness and performance; and me-
dia coverage related digital technologies operation
and control skills. Therefore, we would recommend the
physical education and sport specialist training cur-
ricula being complemented by the following modules/
disciplines: “SMM in Sports”, “Customer Relationship
Management in sports organization”, “Digital Market-
ing in Sports”, “Artificial Intelligence in physical edu-
cation and sports”, “Digital technologies in Sports”;
plus the following special modules: “Data analysis in
sports”, “Artificial Intelligence and machine learning in
sports”, “Digital project management in sports”, “Big
Data with artificial Intelligence technologies”, etc.
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Objective of the study was to identify differences between the peak special strength rates in beginner armwrestlers of

various weight categories.

Methods and structure of the study. Sampled for the study were 24 athletes aged 18-25 years, with up to one year into
armwrestling sport and having no sports title. All subjects were divided into three groups depending on their body weight:
Group A (n=8) — 53-65 kg - light weight category, Group B (n=8) — 78-85 kg — middle weight category, Group C (n=8) —

105 kg and over — heavy weight category.

The subjects’ special strength abilities were assessed using a tensodynamometry method [4, 6]. After the warm-up, the
subjects were given two attempts for every test, where only the best attempt was recorded.
Results and conclusions. The comparison of the test rates of armwrestlers of the middle and heavy weight categories

showed that the greatest difference between the mean strength values, above 100%, was found in the forearm pronators,
above 90% - in the forearm supinators (p<0.01), above 38% — in the shoulder extensors (p<0.01); the smallest - in the finger
flexors (5.1%), supine forearm flexors (16.6%), and hand flexors (17.6%). There were no statistically significant differences
between the beginner armwrestlers of the middle and heavy weight categories in the following tests: supine forearm flexion
and finger flexion. The findings indicate that the difference in the special strength fitness rates in beginner armwrestlers of

various weight categories is less significant than that of qualified athletes.

Keywords: armwrestling, special strength fitness, peak strength, weight categories, tensodynamometry.

Background. In many sports, including arm-
wrestling, the improvement of athletic performance
largely depends on the special fitness level of ath-
letes. In terms of the direction in the development of
motor skills, armwrestling refers to speed-strength
sports. Special aspects of competitive activity in arm-
wrestling include increased demands on the level of
development of the arm muscles, forearm and hand
in particular [2, 8]. The main motor task for an arm-
wrestler is to develop the maximum capacity of the
competitive movement, that is, to develop maximal
strength in the shortest time [7].

Researchers note that there is no statistically sig-
nificant difference between the maximal strength rates
measured in a static mode and the maximum weight
that can be lifted with the same movement [3].

When characterizing maximal strength, specialists
identify peak strength as the highest level of strength
displayed at a specific point in the motion range [5, 9].

There is a view that in people of the same training
level, maximal strength increases with the body weight
gain [1]; however, the body mass of an armwrestler is
not a leading indicator of the effectiveness of compet-
itive activity in the given sport [6].

Objective of the study was to identify differences
between the peak special strength rates in beginner
armwrestlers of various weight categories.

Methods and structure of the study. Sampled
for the study were 24 athletes aged 18-25 years, with
up to one year into armwrestling sport and having no
sports title. All subjects were divided into three groups
depending on their body weight: Group A (n=8) — 53-
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65 kg - light weight category, Group B (n=8) — 78-85
kg — middle weight category, Group C (n=8) — 105 kg
and over — heavy weight category.

The subjects’ special strength abilities were as-
sessed using a tensodynamometry method [4, 6]. After
the warm-up, the subjects were given two attempts for
every test, where only the best attempt was recorded.

For this study purposes, we have developed a
comprehensive computer-controlled methodology
for measuring strength indices in armwrestling (see
Figure).
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Special strength abilities measuring system
scheme

The measuring system consists of the following el-
ements: force sensory system; professional arm wres-
tling table; tensoresistive pressure sensor; analog-to-
digital (AD) encoder; personal computer.

The study was conducted on the basis of the arm-
wrestling section of the Bauman Moscow State Tech-
nical University.

Results and discussion. Given in Table 1 are
the comparative characteristics of the peak special
strength rates in the beginner armwrestlers of the

middle and heavy categories. These data confirm that
there are no significant differences between the fol-
lowing indicators: supine forearm flexion and finger
flexion.

The greatest difference between the mean strength
values, above 100%, was found in the forearm prona-
tors, above 90% - in the forearm supinators (p<0.01),
above 38% - in the shoulder extensors (p<0.01); the
smallest - in the finger flexors (5.1%), supine forearm
flexors (16.6%), and hand flexors (17.6%). There were
no statistically significant differences between the be-
ginner armwrestlers of the middle and heavy weight
categories in the following tests: supine forearm flex-
ion and finger flexion.

Given in Table 1 are the comparative characteris-
tics of the peak special strength rates in the beginner
armwrestlers of the light and middle categories.

There were significant differences in terms of all
peak strength indicators, except for hand abduction,
forearm supination, and shoulder extension. The most
significant differences were found in the following
tests: hand flexion, neutral-point forearm flexion, and
supine forearm flexion (p<0.01).

The earlier studies of special strength fitness of
armwrestlers of the middle and heavy weight cat-
egories with the 1st senior category (CMS) and titles
of MS and WCMS revealed significant differences in
terms of all test rates [6]. This leads to the conclusion
that the difference in the peak special strength rates in
beginner armwrestlers of various weight categories is
less significant than that of qualified athletes.

Conclusion. The control test rates in the begin-
ner armwrestlers (up to one year of sports experi-

Table 1. Comparative characteristics of peak special strength rates in beginner armwrestlers of middle and

heavy categories
‘ Group C ) ) ‘
Control test 105+ kg, Difference, kg | Difference, % t P
M=m
SP 26.60+1.30 34.01+1.81 7.41 27.7 3.33 <0.01
HF 44.45+2.04 52.28+2.40 7.83 17.6 2.49 <0.05
HA 17.44+0.82 23.76+2.03 6.32 36.2 2.89 | <0.05
ES 23.71+£2.01 45.26+5.04 21.55 90.9 3.97 <0.01
NFF 31.15+0.83 37.75+2.43 6.6 21.2 2.57 <0.05
SE 65.78+2.09 91.01+4.76 25.23 38.4 4.85 | <0.01
SFF 31.18+0.60 36.3414.43 5.16 16.6 1.15 >0.05
FP 26.09+1.76 53.82+6.44 27.73 106.3 4.15 <0.01
FF 63.96+2.59 67.21£5.32 3.25 5.1 0.55 >0.05

Legend. SP - shoulder pronation, HF — hand flexion, HA — hand abduction, FS — forearm supination, NFF — neutral-point
forearm flexion, SE — shoulder extension, SFF — supine forearm flexion, FP — forearm pronation, FF — finger flexion.
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Table 2. Comparative characteristics of peak special strength rates in beginner armwrestlers of light and
middle categories

Group A Group B Difference,
Control test 55-65 kg, 78-85 kg, kg Difference, %
Mzm Mzm
SP 22.19+1.21 26.60+1.30 4.41 19.87 2.48 <0.05
HF 35.11%£1.78 44 .45+2.04 9.34 26.60 3.45 <0.01
HA 15.34+0.89 17.44+0.82 2.1 13.69 1.74 >0.05
FS 20.21+1.86 23.71%£2.01 3.5 17.32 1.28 >0.05
NFF 24.02+1.61 31.15+0.83 7.13 29.68 3.94 <0.01
SE 59.37+2.88 65.78+2.09 6.41 10.80 1.8 >0.05
SFF 26.68+1.30 31.18+0.60 4.5 16.87 3.14 <0.01
FP 20.40+1.31 26.09+1.76 5.69 27.89 2.59 <0.05
FF 55.65+2.32 63.96+2.59 8.31 14.93 2.39 <0.05

ence) confirm that there were significant changes
between the athletes of the middle and heavy weight
categories in 7 out of 9 special control tests: shoul-
der pronation, hand flexion, hand abduction, forearm
supination, neutral-point forearm flexion, shoulder ex-
tension, forearm pronation. There were no statistically
significant differences between the following indica-
tors: supine forearm flexion and finger flexion.

The most significant differences between VC and
VC are found in «Hand Flexing», «Forearm Flexion
in Neutral Position» and «Forearm Flexion in SMP»
(p<0.01). The most significant differences between
the beginner armwrestlers of the light and middle
weight categories were found in the following tests:
hand flexion, neutral-point forearm flexion and supine
forearm flexion (p<0.01).
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Abstract

Objective of the study was to analyze strength control patterns for isometric contractions of the rectus femoris in a
weightlifting model testing experiment by repeated 5-second maximal strength tests and 1-minute maximal strength keep-
ing tests.

Methods and structure of the study. We sampled for the strength training system testing experiment the 18-20 years
old elite sambo fighters (n=8, Candidate Masters of Sports and Masters of Sports) 174-182cm tall and 66-82 kg heavy. The
tests were run in laboratory using a pressure platform.

Results and conclusion. The pre- versus post-experimental 5s maximal strength tests of the isometric contractions of
rectus femoris found significant progress in the following test rates: peak force by 10.4%; maximal strength by 13.3% and
force impulse by 15.5%. The pre- versus post-experimental 1min maximal strength keeping tests found significant progress
in the following test rates: peak force by 11.2%; maximal strength by 15.2%; maximal strength reaching time by 14.6%; and
the 97% maximal strength reaching time by 15.8%. The strength variation analysis found significant progress in the maximal

strength, maximal strength reaching and keeping times with the maximal strength control and fall patterns.

Keywords: muscular strength, isometric contractions, maximal strength reaching time, maximal strength keeping time,

lactic acid, acid-base balance.

Background. Muscular strength is largely deter-
mined by the muscular control and operation mode
among the other key factors. Since muscular respons-
es to triggers may be classified into contractions, flec-
tions (with length reductions and growths, respec-
tively) and isometric contraction, actual performance
in every of these modes depends on the operational
setting [1, 3]. Modern sports give multiple examples
of dynamic and isometric contractions or both at a
time. It is not unusual for many sports (weightlifting,
gymnastics, wrestling, etc.) that strength is applied
with little or no changes in lengths of the key muscles;
although such isometric tensions are commonly con-
sidered unhealthy due to the excitation in the relevant
nervous centers under stress being soon responded
by protective inhibition as the tense muscles squeeze

hitp://www.tpfk.ru

blood vessels to hamper circulation and, hence, per-
formance [1-3].

Objective of the study was to analyze strength
control patterns for isometric contractions of the rec-
tus femoris in a weightlifting model testing experiment
by repeated 5-second maximal strength tests and
1-minute maximal strength keeping tests.

Methods and structure of the study. The study
was designed to analyze strength control patterns for
isometric contractions of the rectus femoris by the re-
peated 5-second maximal strength tests till meaning-
ful strength falls with 30-second rest breaks, and the
1-minute maximal strength keeping tests. The strength
variations in the tests were profiled by special software:
see Fig. 1 for example. The test data were processed
for analysis by the standard Statistica n Excel toolkits.
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Figure 1. Strength variation curve in one of the
1-min maximal strength keeping test
Strength Time

We also tested the acid-base balance and lactic
acid variations in the pre- and post-test blood sam-
ples on minutes 3, 5, 10, 15 and 20 after the start. The
blood acid-base balance (pH) was tested by BMS-2M
Microanalyzer (made by Radiometer Co., Denmark);
and lactate variations (HL) were tested by Lactate-
Plus Photometer (made by Nova Biomedical, USA).
Blood biochemistry tracking data are given in Fig. 2.
The strength variation curves were computed by a
graphoanalytical method using a bi-exponential equa-
tion [4].
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Figure 2. pH and HL variations for the isometric
contractions of the rectus femoris in (a) repeated 5s
maximal strength tests till meaningful stress falls with
30s rest breaks; and (b) 1min maximal strength keep-
ing tests

The strength training model included power snatch-
es till the legs-apart squat phase for five weeks, with
two trainings a week. The sample was tested by the
maximal weights in training sessions 1-3, 90% maxi-
mums in trainings 4-6 and 80% maximums in trainings
7-9. In every training the athletes were tested by maxi-

mal repetitions, with the rest breaks in between the
repetitions of 3min, 1min and 30s in training sessions
1, 2 and 3, respectively (9 trainings in total).

Results and discussion. Given in Table 1 here-
under are the strength variations in the repeated
5-s maximal strength pre- versus post experimental
tests.

The training experiment was found to meaningfully
improve the following test rates: peak force (Fpeak) by
10.4%; maximal strength (Fmax) by 13.3% and force
impulse (XF) by 15.5%. Given in Table 2 hereunder are
the strength variations in the repeated 1-min maximal
strength keeping pre- versus post experimental tests.

The above data demonstrate significant progress
in the following test rates: F, by 15.9%; peak force
(Fpeak) by 11.2%; 97% maximal strength (F97%)
by 15.2%; maximal strength keeping time (Tmax)
by 14.6%; and 97% maximal strength reaching time
maximal strength (T1) by 15.8%. We found growth
in the maximal strength keeping time (Tud) by 2.2%;
97% maximal strength keeping time 2 (T2) by 7.3%;
and force impulse index (XF) by 14.9%. Even higher
improvements were found in the following test rates:
pH to 7.22 from 7.37 mEqg*l-1 in the 1min maximal
strength keeping test; and lactate to 11.40 Mmol *
[-1 from 3.45 Mmol - I-1 in the Tmin maximal strength
keeping and repeated 5s maximal strength tests, re-
spectively.

Conclusion. As demonstrated by the strength vari-
ation analysis, the sample made significant progress
in the maximal strength, maximal strength reaching
and maximal strength keeping times with the maximal
strength control and fall patterns. The experimental
training system was found beneficial as verified by
the significant progress in the repeated 5s maximal
strength and 1min maximal strength keeping tests.
The pH and HL rates were found to come back to the
pretest levels in the repeated 5s maximal strength
tests upon the 20min rest breaks. In the Tmin maximal
strength keeping tests, the pH and HL rates upon the
20min rest breaks, however, were tested still far from
the pretest levels at 7.29 mEq <I-1 and 6.20 Mmol
*1-1, respectively.

Table 1. Strength variations in the repeated 5-s maximal strength pre- versus post experimental tests

Testrates Pre-exp. Post-exp. Growth, % P
X c X c
F_.H 5169,7 963.,5 5710,4 941,0 10,4 < 0,05
F _.H 4516,5 842,5 5119,8 932,6 13,3 < 0,05
K, c" 0,056 0,008 0,047 0,005 - > 0,05
>F, kH 20,6 2,6 23,8 &3 15,5 < 0,05
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Table 2. Strength variations in the repeated 1-min maximal strength keeping pre- versus post experimental
tests

Post-exp. Growth, % | p
Test rates
F,H 4923,7 1070,3 5710,5 1206,7 15,9 < 0,05
F..oH 5275,4 933,6 5865,6 1049,6 11,2 < 0,05
F_,H 4619,2 1081,3 5319,2 985,5 15,2 <0,05
Foo, H 4480,7 1048,9 5159,7 955,9 15,2 < 0,05
T ,C 6,56 2,37 5,60 2,15 14,6 < 0,05
T,C 4,18 1,73 8,52 1,59 15,8 < 0,05
T,C 11,75 1,08 12,61 1,13 7,3 < 0,05
T.,C 8,25 0,65 8,43 0,83 2,2 < 0,05
K, ¢! 0,008 0,002 0,007 0,002 - > 0,05
K,, ¢! 1,106 0,409 0,902 0,551 - > 0,05
*F, kH 230,4 42,4 264,9 38,3 14,9 < 0,05
References 3. Zatsiorskiy V.M. Athletes’ motor qualities: (re-
search on theory and methodology of education).
1. Verkhoshanskiy Y.V. Fundamentals of special Doct. diss. abstract (Hab.).. M., 1969. 71 p.
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Fizkultura i sport publ.. 1977. 215 p. sprint running with some observations on the
2. Volkov N.I. Bioenergetics of human strenuous muscle viscosity factor. Res. Quart. Amer. Ass.
muscular activity and ways to improve athletes’ Health Phys. Educ. 1951. P. 409-422.

performance. Doct.diss. (Biol.). M., 1990. 101 p.
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Objective of the study was to reveal the dynamics of angular characteristics of take-off variations in the ski jumping of
the leaders of international competitions versus the Russian elite and junior ski jumpers in the major events of 2015 through

2020.

Methods and structure of the stud. The take-off techniques were side-captured at 50 fps by video camera fixed
perpendicular to the jumping line opposite the take-off table edge, with the take-off technique sequence processed by Stat-

PlusPro 7 and analyzed by DartFish Pro 10.0 software tools.

Results and conclusion. The study found statistically significant (p<0.05) changes in the world bests’ take-off tech-

niques in 2015 to 2019, particularly in the trunk angle and take-off angle; whilst the Russian elite was tested with no sta-
tistically significant progress in any of the test rates. The Russian junior ski jumpers were found to make even statistically
significant regresses in the take-off angle and knee angle (p<0.05). The national ski jumping training systems, therefore, are

recommended to be revised to as required by the recent take-off technique progress trends.

Keywords: ski jumping, take-off, angular characteristics, elite ski jumpers, junior ski jumpers.

Background. Modern ski jumping sport is ranked
among the technically challenging Winter Olympic
sports disciplines. The growing competitiveness urg-
es the sport communities to give a special priority to
the technical excellence elements and the relevant
training trends. Russian elite ski jumpers have been
regretfully unsuccessful for the last few years in com-
petitions with the world best “flying skiers”, with only
a few national competitors demonstrating occasional
successes due to their special training systems.

Objective of the study was to profile and analyze
variations in the ski jumping take-off angles and tech-
niques of the world best jumpers versus the Russian
elite and juniors in the major events of 2015 through
2020.

Methods and structure of the study. Side views
(profiles) of the take-off techniques were video-cap-
tured in the following major men’s and junior’s events
in the 2014-2015/ 2019-2020 winter seasons: Conti-

nental Cup finals of 15.03.15 in Nizhny Tagil (K120m
ramp); All-Russian Youth Ski Jumping Competitions of
the 15-16-year-olds (born in 2000-2001); Kavgolovs-
ky Games of 16.02.15 (K65m ramp) in St. Peters-
burg; World Cup qualifiers of 08.12.19 in Nizhny Tagil
(K120m ramp); All-Russian Youth Ski Jumping Com-
petitions for the 15-17 year-olds (born in 2003-2005)
at the X Winter Student Spartakiad on 03.03.2020 in
Tchaikovsky (K95m ramp).

The take-off technique was side-captured at 50
fps by Sony HDR-CX650 E video camera fixed per-
pendicular to the jumping line opposite the take-off
table edge, with the take-off technique sequence pro-
cessed by DartFish Pro 10.0 software to track varia-
tions in the following test rates: shin angle, trunk an-
gle, knee angle, and take-off angle (angle between the
hip-to-ankle line and take-off table line. We captured
the take-off technique of the top-10 world best, top-9
Russian leaders who qualified for the events under the

Theory and Practice of Physical Culture | teoriya.ru | March | No 32022
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Table 1. Group take-off technique in the 2019-2020 qualifiers

Group Trunk angle Knee angle Shin angle Take-off angle
Model rates, 2019 30-35 >130 60-65 83-88
Top-10 world best X A 39,86 140,20* 62,85 A81,21%e

o) 3,62 11,96 4,07 2,82

Top-9 Russian elite X 36,57 132,94 62,09¢ 84,436
o 5,26 9,26 4,67 2,54
Top-10 Russian juniors X 35 122 65¢ 93¢

e} 8,91 A9, 71" 3,84 A4.21*

Note: statistically significant differences at ® p<0.05 for the world best versus Russian elite; *

p<0.05 for the world best versus Russian

juniors; ¢ p<0.05 for the Russian elite versus Russian juniors; A p<0.05 for variations in the related samples (2005-2019

national quota, and top-10 junior competitors of the
All-Russian Youth Ski Jumping championships.

Results and discussion. The 2014-2015 take-
off angle variation profiles of the Russian elite were
found partially corresponding to the-then standards
(model rates) [3]; although the world bests take-off
techniques were tested more active, with the more
acute shin angle, trunk angle and the resultant take-
off angle. Such a take-off technique helps attain the
key strategic goal upon the take-off — that is to secure
the aerodynamically best position of the skier-ski sys-
tem for the flight with a minimal air drag and maximal
lifting forces. This take-off technique version with the
fast transition to the flight phase may be viewed as the
priority goal of every ski jumping technique excellence
system. It is commonly understood that every minor
detail in the take-off biomechanics, with all the other
technical elements being equal, may be crucial for
success in the highly competitive events.

Youth ski jumping training systems should make
a special emphasis on compliance with the modern
model rates due to the fast puberty-related changesin
anthropometrics and functionality, when a plain copy-
ing of the adult leaders’ techniques is still impossible.
Table hereunder gives the test data of 2019-2020.

We found statistically significant differences
(p<0.05) between the take-off angles of the world best
versus the Russian juniors in the take-off angle and
knee angle; plus the statistically significant (p<0.05)
differences between the Russian elite and juniors in
the shin angle and take-off angle.

As reported by German experts [4] the 2014-
2018 Olympic cycle has seen further changes in the
take-off technique of the world best jumpers, with the
body mass center actively pushed forward to reduce
the resultant take-off angle — at some sacrifice of the
vertical take-off speed element. This finding clearly
demonstrates the trend towards fast taking the best
aerodynamic position for the flight upon the take-off
phase.
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Our test data confirmed the above findings of the
German experts. The world best take-off angle aver-
age was tested to drop to 81.2°, with the knee joint ex-
tension angle growing to 140.2° versus the 2015 aver-
age. The Russian elite for the same period made no
progress in these aspects — that may mean that their
training systems still underestimate the recent take-
off technique progress trends.

The Russian junior group was tested with the take-
off angles falling within the valid standards (model
ranges), with the take-off angle averaging above 90° -
that means that their training systems are still insensi-
tive to the modern take-off technique progress trends
[1, 2]. A comparative analysis of two related samples
found statistically significant (p<0.05) changes in the
world best take-off technique elements in 2015 and
2019: trunk angle (Tem=3, Tkr=10) and take-off angle
(Tem=6, Tkr=10) at.

The Russian elite take-off technique analysis found
no significant changes for the same period; whilst the
Russian juniors were tested with statistically signifi-
cant (p<0.05) changes in the take-off angle (Tam=1,
Tcr=10) and knee angle (Tem=0, Tcr=10). In view of
the above reported take-off technique variation trend,
we would classify it as a regress indicative of serious
errors in the junior ski jumping training systems.

Conclusion. The ski jumping take-off technique
profiling study demonstrate the need for revision of
the standard national ski jumping training systems as
required by the recent take-off technique progress
trends.
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Abstract

1St. Petersburg Scientific Research Institute for Physical Culture,
2Federal Science Center of Physical Culture and Sport (VNIIFK), Moscow

Objective of the study was to profile and analyze the dynamics of competitive progress of the national and foreign elite
cross-country skiers in the international events in the youth and senior age.

Methods and structure of the study. The reports of the major 2005-2021 World Ski Championships, Olympic Winter
Games, European Youth Olympic Festival and Youth Olympic Winter Games were analyzed, along with the statistical data
analysis, and percentages, the data visualization was done using RSudio v. 3.6.3 and Microsoft Excel graphics.

Results and conclusion. We found that for the study period Russia and Norway junior cross-country skiers were virtu-
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ally at par in youth competitions, whilst at the major international events and Olympic Games Norway was 2.4 times more
successful than Russia in the men’s individual medal standings, and twice as likely to rank in the top-six. Most of the Russian
leaders at the 2021 World Cup entered the national elite at the age of 17-18; although only two (0.56%) of them still compete
in the World Cup events. The other study data and analysis show that the national long-term cross-country skiing training

system has long been in need of improvements.

Keywords: long-term training system, cross-country skiers, competitions, age groups, Youth Olympic Games.

Background. The 2021 FIS Nordic World Ski
Championships demonstrated the continued lead-
ership of the Norwegian men’s cross-country skiing
team due to, among other things, the perfectly de-
signed youth reserve long-term training system. We
believe that the still secondary competitive progress
of the Russian elite cross-country skiers may be par-
tially explained by the premature intensification of the
youth training systems [1]. A few studies have proved
that a premature specialization and plain mimicking of
the adult elite training methods by the children’s and
youth sports groups drains the adaptive resources
and, hence, hampers progress in the sports disci-
plines with high loads on the cardiovascular system
[2]. It was also found that winners and runner-ups of
the summer youth events seldom if ever show excel-
lent competitive success at the Youth Olympics. The

hitp://www.tpfk.ru

cross-country skiing research community still needs
the relevant studies as far as we know.

Objective of the study was to profile and analyze
the dynamics of competitive progress of the national
and foreign elite cross-country skiers in the interna-
tional events in the youth and senior age.

Methods and structure of the study. We ana-
lyzed, for the above purposes, reports of the 2005-
2021 World Ski Championships (WSC), Olympic
Winter Games (OWG), European Youth Olympic Fes-
tival (EYOF) and Youth Olympic Winter Games (YOWG)
readily accessible at fis-ski.com ; plus reports of the
Youth cross-country skiing events and national cross-
country skiing events [3, 4] for the period — to mine the
individual results in the youth and senior cross-country
skiing events classified by the classic, freestyle, ski-
athlon, sprint and ski cross (exclusively YOWG event).
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Results and discussion. In 2005-2020, 13 na-
tions have been dominating at the international youth
events (EYOF, and YOWG), with 25, 22 and 14 medals
won by Norway, Russia and Finland, respectively. It
should be mentioned that leadership of the Norwegian
competitors of this age group is noticeable albeit not
overwhelming (see Fig. 1).

Men’s Winter Olympic Games and World Ski Championships
Countries
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Figure 1. Medals won by the leading nations in the
2005-2021 major men’s/ youth cross-country skiing
events, %

At the World Ski Championships and Winter Olym-
pics of this period, Norway, Russia and Sweden have
won 58, 24 and 14 medals, respectively — versus at
most 10 medals scored by other nations. As demon-
strated by the curves, Norway marked some decline
in 2015 to let Sweden ahead, but since then demon-
strated excellent competitive progress.

Analysis of the top-six results in each race shows
the similar trends. The international youth games have

been more competitive than the men’s ones (see the
Table hereunder). We found that for the study period
Russia and Norway youth teams were actually at par in
the top-six standings at the major international com-
petitions, whilst in the men’s events Norway was twice
as often in the top-six than Russia. Note that the av-
erage competitive performance (top-six places to the
team total ratio) was about the same for the both na-
tions.
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Figure 2. Medals won by the leading nations for
the period

Russia has demonstrated leadership in the free-
style races, but has never won medals in the new ski
cross discipline with obstacles (Fig. 2) — versus Nor-
way that collected virtually the same medal stocks in
both disciplines.

Furthermore, we analyzed the progress of the
national 15-16-year old youth in the Russian cross-
country skiing events. The best of those who compet-
ed in the 2011-2013 events have since then joined the
men’s team competing at the World Cup and Olympic
Games. For three seasons of 2011-2013, classic and
skate ski races and sprints were won by 36 juniors,

Table 1. Performance of junior and senior athletes at international cross-country skiing events: compara-
tive analysis

EYOF and YOWG WSC and OWG

Nation \ Top-6 \ Places in Top-6 \ Average success \ Top-6 \ Places in Top-6 \ Average success
NOR 18 42 2,3 28 97 3,5
RUS 18 36 2,0 14 47 3,4
SWE 4 9 2,3 13 31 2,4
FIN 12 27 2,3 4 12 3,0
FRA 10 19 1,9 7 12 1,7

ITA 2 5 2,5 6 12 2,0
GER 11 18 1,6 4 11 2,8
Sul 0 0 - 1 10 10,0
CAN 0 0 - 2 9 4,5
CZE 1 3 3,0 3 7 2,3
BLR 0 0 - 2 5 2,5
USA 1 3 3,0 2 2 1,0
SVK 0 0 - 1 2 2,0

Note: Listed are the nations having 1+ places in the top-6

Theory and Practice of Physical Culture | teoriya.ru | March | No 32022
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with only 22.2% of them qualified for the All-Russian
competitions; only three (0.83%) ranked among the
top-40 cross-country skiing competitors; and only two
(0.56%) still competing in the World Cup events.
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Figure 3. Leading junior cross-country skiers’ ca-
reers for 2009-2017: still active and retired, %

We analyzed careers of the leading junior cross-
country skiers on the global arenas for 2009-2017
as reported by the major international competitions.
Ranked in the top-six in races and sprints for the pe-
riod were 81 athletes of 15 nations. Presently 69% of
them still compete in the international and national
events having active FIS points. Given on Figure 3 are
the percentages of the strongest active/ retired junior
cross-country skiers with the median FIS points for the
period.

We also found that of the 12 competitors at the
2021 World Cup, only two won medals at the Rus-
sian Youth Cross-Country Skiing Championship for
15-16-year-olds; and 9 of them, having reached 17-
18-plus years of age won medals in at least some
race. Figure 4 shows averaged competitive progress
of the Russian elite cross-country skiers in the youth/
senior events — that demonstrate meaningful growths
in the core and ranking events at 17-18 years of age.
This age appears critical for progress and selection in
the modern cross-country skiing sport.
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Figure 4. Competitive progress of the Russian
elite cross-country skiers in the youth/ senior events

Conclusion. Our analysis of the competitive pro-
gress of the national Nordic skiing elite in the major
senior (men’s)/ youth international events demon-
strate that the national youth cross-country skiing
long-term training system need to be improved fast
to facilitate the progress of the young prospects and
take leadership at the Winter Olympics and World Ski
Championships.
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Abstract

Objective of the study was to develop and scientifically substantiate a new progress benchmarking and test system for
Para sports.

Methods and structure of the study. The progress benchmark systems should be designed to facilitate competitive
progress by the training goals set versus the sport-specific competitive performances of the best Paralympians with account of
the sport functionality classifications (mentally retarded sports, blind sports, musculoskeletal disability sports, etc.). The study
analyzes benefits of a new progress benchmarking and test system to manage competitive fitness in Para sports, customizable
for every Para sport discipline and sports functionality (nosological) class.

Results and conclusion. The new progress benchmark and test system was tested in application to Paralympic judo,
athletics and sledge hockey. The test data and analysis have been proved beneficial for the progress benchmarking, training
system management and competitive success. The Para sports competitive fitness and training system benchmarking
database and practical training and competitive performances and progresses profiling data demonstrated benefits of
the progress benchmarks and tests for the training system individualization purposes with due sensitivity to specific sport

functionality classes and progress needs.

Keywords: Para sports, progress benchmarks, training system, theoretical and practical provisions.

Background. For the last few years of the pan-
demic-caused crisis, the global sports have been se-
riously stalled due to many regular top-ranking events
being postponed or canceled, with the relevant detri-
mental effects on the training systems and calendars
in many sport disciplines. This situation needs to be
addressed by different instruments including progress
benchmarking systems for Para sports to timely test
and manage the competitive fitness [2]. Such pro-
gress benchmarks with tests should help rate the cur-
rent performance at every stage of the training system
using a wide range of competitive fitness tests and
analyses with due psychological, didactic and com-
munication tools.

Objective of the study was to develop and test
benefits of a new progress benchmarking and test
system for Para sports.

Methods and structure of the study. The pro-
gress benchmark systems should be designed to
facilitate competitive progress by the training goals
set versus the sport-specific competitive perfor-
mances of the best Paralympians with account of the
sport functionality classifications (mentally retard-
ed sports, blind sports, musculoskeletal disability
sports, etc.). The progress benchmarks system will
include a set of adjustment coefficients to effectively
customize it to the age, disability, skill level and other
groups, with every progress benchmarks used not
only to track absolute growths but also assess the

Theory and Practice of Physical Culture | teoriya.ru | March | No 32022
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progress potential in every competitive fitness ele-
ment.

Such progress benchmarks will set a framework
for the relevant psychological and physical progress
test data and analyses to effectively manage the train-
ing system and competitive performance for success
in every Para sports discipline. The valid progress
benchmarking and test systems of the national Para-
lympic sports teams with its theoretical and practical
provisions are designed to [1]:

— Rate the general and special fitness versus the
Federal Sports Training Standards by a set of special
test exercises to analyze an individual competitive re-
source of every Paralympian,;

— Analyze performance in the training process us-
ing the individual diaries and training system design
and management reports, and verify them by surveys
and interviews of the coaching teams;

— Rate and analyze the technical fitness using ef-
ficient digital video data processing tools;

— Rate and analyze physical working capacity and
cardiovascular system functionality to profile the indi-
vidual adaptability and find potential reserves; and

— Rate and analyze psycho-physiological fithess.

Knowing the key training conceptions and specific
requirements of the modern Para sports, we may cus-
tomize every progress benchmarks set to the training
system based on the progress analysis. A complete
progress benchmarks system will offer a special se-
quence/ procedure to select the most efficient pro-
gress benchmarks and test set for a specific Para
sports group.

First the progress benchmarks system will analyze
standards for the Para sport discipline in a wide range
of the modern mentally retarded, blind, musculoskel-
etal disability and other sports, with account of the
nosological groups (diagnoses). Next the progress
benchmarks system will be customized to the training
system stage versus the relevant Federal Sports Train-
ing standards and the actual skill level/ qualification.
Then the system will select the most beneficial test
set based on the practical experience and research
recommendations; and use the most advanced test
equipment to efficiently excel the Para sports training
system as recommended by the innovative solutions
of the sports science. Most of the existing progress
benchmarks methods need to be customized to the
training system progress stage, competitive fitness
needs and schedules and the relevant Para sports
functionality class. The above progress benchmarks
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system formation logics will help set the efficient in-
dividual/ group progress benchmarks with sound rec-
ommendations and correction patterns for the training
system for competitive success. Progress tests and
analyses will then be made to timely rate progresses in
the training system by the test set versus the individual
progress benchmarks. Our research projects made it
possible to develop an innovative combined physical
fitness and progress test and benchmarking system
and test it in a few practical Para sports training sys-
tems.

Results and discussion. Having tested our new
progress benchmarks and test system in a few Para
sports, we collected a competitive performance data-
base. Our Para sports training and competitive perfor-
mance tracking data outlined hereunder demonstrate
that the individual progress benchmarks, test, train-
ing and competitive performance systems need to be
customized to the actual individual diagnoses in Para
sports.

This in case of Para athletics we sampled a muscu-
loskeletal disability group (n=16) of athletes and rated
their individual psycho-physiological fitness using a
gas-discharge visualizing test system by the morning
and evening tests. The competitive performance was
rated by a questionnaire survey on 11 progress scales.
The study made it possible to find the key competitive
progress benchmarks and make individual competi-
tive performance recommendations for every athlete.

In case of Para sledge hockey, we used SIGVET-
TEAM test system made by St. Petersburg Research
Institute of Physical Culture to rate and correlate the
pacing-rhythmic patterns in the teamwork, individual
contributions, leadership qualities, proneness to indi-
vidualism/ collectivism, and psycho-emotional control
skills and activity in a team of up to 10 players [3]. The
test data were used to rate the psycho-physiological
compatibility in the 13-16-year-old SKA-Arrow Para
sledge hockey team (n=5+5). The tests and analyses
found the teamwork being good enough to efficiently
model and control the competitive performance as
verified by the visual-motor response and response-
to-moving object tests.

In case of blind and partially sighted judo, our study
was designed to test contributions of unconscious and
conscious key psycho-physiological responses of the
nervous system as markers of the individual psycho-
physiological fitness for competitive success. The
study was timed to the precompetitive training stage
of the 23-45 year-old Russian national blind and par-
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tially sighted judo team (n=16, 6 women and 10 men)
including two HMS, seven WCMS, four MS and three
CMS - that accounted for 70% of total formal blind
and partially sighted judo team list at that time.

The above blind and partially sighted judo team
tests and analyses found the competitive perfor-
mance determined the now-fear mindsets in fights
with knowingly stronger opponents; low exposure to
the prestart fever or apathy; stress tolerance of the au-
tonomic nervous system; and the ability to cope with
negative experiences and hard physical and mental
competitive stressors. The Para judo group was tested
with the excellent precompetitive physical and mental
resource mobilizing skills; high determination with the
ability to concentrate when needed to correct errors
and come back, cope with negative emotions and mo-
bilize for competitive success.

Conclusion. The new progress benchmarking and
test system for Para sports implies the following pro-
cedure to have it customized to every Para sport dis-
cipline:

— Rate it for the Para sports functionality (nosologi-
cal) class;

— Customize to the training system stage and group
progress in the multiannual training context;

— Select the best test set;

— Apply the best modern test technologies;

— Develop the individual/ group progress bench-
marks; and

— Come up with recommendations on how the
training system should be exceled.

We believe that new developments in the progress
benchmarks and test systems to facilitate trainings
and competitive performance in Para sports custom-
izable for the individual sports functionality classes/
diagnoses may be highly beneficial for competitive
progress in every Para discipline.
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Abstract

Objective of the study was to analyze and test benefits of a new individual technical abnormalities sensitive technical
and tactical training system for blind and partially sighted swimming elite.

Methods and structure of the study. We made a qualifying analysis of the surface/ underwater swimming technique
videos to rate every phase in the Paralympic swimmers’ techniques in every style, with occasional applications of skin-fixed
LED indicators [1]; plus an expert survey and practical experience analyses by specific topics on a sample of the blind and
partially sighted elite (Masters of Sports, World Class Masters of Sports, Honored Masters of Sports) coaches

Results and conclusion. The study found specific and typical individual technical abnormalities in the elite blind and
partially sighted sample, with their identification and classification showing the coach and athlete the individual technical and
tactical training service and swimming technique improvement needs and priorities. We believe that the individual techni-
cal abnormalities should no more be perceived as swimming technique errors in the blind and partially sighted swimming
sport as they are necessitated by the individual blind-and-partially-sighted-related primary locomotion patterns. We analyze

herein the individual technical abnormalities classes and differences with practical correction options.

Keywords: blind sports, Paralympic swimmer, technical and tactical, abnormalities, predictors, reserves, technical abnor-

malities, correction.

Background. Individual technical abnormali-
ties may be defined as deviations in the Paralympic
swimmers’ motor skills as compared to that of the
healthy peers due to blind-and-partially-sighted-
related functional, physical and psychological limita-
tions that need to be respected by the blind-and-par-
tially-sighted-specific technical and tactical training
service [2,3]. Such individual technical abnormali-
ties have long been unwelcomed as technical errors
of the blind and partially sighted athletes, and only
recently were recognized as the lifelong individual
swimming versions necessarily customized to the
physical conditions, world imaging, spatial orien-
tation specifics, etc., that naturally differ from the
healthy ones. It is these “errors” that are addressed
by the technical and tactical training model analyzed
herein. We re-qualified these errors with individual
technical abnormalities classes subject to individu-
alized technical and tactical training service with the
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relevant corrective tools. In other words, the individu-
al technical abnormalities-customized technical and
tactical training model lists and prioritizes the correc-
tion/ compensation process goals to facilitate pro-
gress in the Paralympic swimming skills, techniques
and tactics.

Objective of the study was to analyze and test
benefits of a new individual technical abnormalities
sensitive technical and tactical training system for
blind and partially sighted swimming elite.

Methods and structure of the study. We made a
qualifying analysis of the surface/ underwater swim-
ming technique videos to rate every phase in the Para-
lympic swimmers’ techniques in every style, with oc-
casional applications of skin-fixed LED indicators [1];
plus an expert survey and practical experience analy-
ses by specific topics [3] on a sample of the blind and
partially sighted elite (Masters of Sports, World Class
Masters of Sports, Honored Masters of Sports) coach-
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Table 1. Specific individual technical abnormalities versus the key blind and partially sighted elite’s swim-
ming technique elements

Individual technical abnormalities
Muscle tensions due to fear of collision

Swimming technique elements
. Body propulsion angle, degrees

. Legs working angle, degrees

. Knee bending angle, degrees

. Mid-stroke elbow bending angle, degrees
. Post-stroke elbow bending angle, degrees
. Elbow bending range, degrees

Cycle time, s

Stroke phase time, s

Rhythm, %

Pace, cycles/ min

Misperceptions of own motor skills

AWM=

Fear of collision prior to turns

26

es (n=9). We analyzed 352 individual swim videos cap-
tured in trainings and competitions in 2019-2021 with-
in the ongoing research and practical support service
to the Russian Paralympic blind and partially sighted

swimming elite. The nine elite coaches were subject to
verbal semi-structured survey and interviews to prior-
itize the key individual technical abnormalities versus
the training service goals.

Table 2. Typical individual technical abnormalities versus the key blind and partially sighted elite’s swimming

technique elements with correction options

Key typical
individual technical
abnormalities

1. Muscle spasm

Manifestations of the typical individual
technical abnormalities

in the swimming technique
need to be corrected

Early stop of the stroke, water pull
inefficiency, faults in the stroke curve

Swimming technique correction options

Correctable by massage

2. Zigzag swim trajectory

Longer swim and harder work on distance

Provisionally correctable by in-water support/
guidance, feel of water and spatial control
improvement service

3. Strength shortage

Early stop of the stroke, elbow/ wrist
bending errors, downward stroking

Correctable by strength trainings

4. Imperfect stroking
curve

Early stop of the stroke, faults in the stroke
and/ or hand dip curve

Correctable by in-water support/ guidance,
feel of water and spatial control improvement
service

5. Low coordination skills

Early stop of the stroke, faults in the stroke
and/ or hand dip curve

Correctable by ground workouts with the
controlled movement mimicking practices

6. Stiff joints

7. Fear of side collision

Short extension of hands on dip, short
stroke

Correctable by flexibility training

Provisionally correctable by supported turns,
feel of water and spatial control training service

8. Too high dip angle

Inadequately streamlined position prone to
vertical one

Correctable by massage (of very tense
muscles) and swimming technique excellence

9. Low speed/ speed-
strength endurance

Slow-downs on distance, stalled
competitive progress

Correctable by special endurance trainings

10. Movement
asymmetry

Stroking asymmetry

Correctable by in-water guidance, stroke
imaging, feel of water and spatial control
training service
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Results and discussion. The survey and analyses
found specific and typical individual technical abnor-
malities in the blind and partially sighted elite sample.
Specific individual technical abnormalities may be de-
fined as dictated by the individual diagnoses (nosol-
ogy) and their effects on the motor skills of the blind
and partially sighted athletes. The specific individual
technical abnormalities were basically classified into
(1) muscle tension due to fear of collision; (2) misper-
ceptions of own motor skills; and (3) fear of collision
prior to turns. Table 1 lists the individual technical ab-
normalities contributions to the eight key swimming
technique elements. It should be noted that two of the
swimming technique elements (cycle time and stroke
phase time) were tested insensitive to the individual
technical abnormalities.

Typical individual technical abnormalities may be
defined as the basic swimming technique deviations
due to specific combinations of health conditions with
the associating morphological and functional issues
— fairly common for the blind and partially sighted
athlete’s functionality classes. Table 2 lists the func-
tionality class unspecific typical individual technical
abnormalities of the blind and partially sighted elite.
We found that most of the typical individual technical
abnormalities of the sample may be corrected com-
pletely or partially, conditional on the technical and
tactical training service being well customized to the
individual conditions, resources and progress goals.

hitp://www.tpfk.ru

On the whole, we found typical individual techni-
cal abnormalities for eight functionality classes out
of nine, namely S11, S12, S13, SB11, SB12, SB13,
SM12 and SM13.

Conclusion. The individual technical abnormali-
ties grouped and analyzed in the study are recom-
mended for application by coaches of the blind and
partially sighted swimmers to effectively identify and
analyze the individual technical and tactical training
progress lapses, needs and options; find the options
most beneficial for every blind and partially sighted
athlete; and select one of four main swimming styles
as potentially most beneficial for competitive progress
agenda of the athlete.
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Objective of the study was to reveal the features of the body response of students temporarily exempted from physical
education classes to multidirectional loads in the modified version of S.P. Letunov’s functional test.
Methods and structure of the study. The study conducted at Surgut State University involved 16 first-year female

students temporarily exempted from physical education classes. After setting up the equipment and a 5-minute rest, the
female students sequentially performed an orthostatic test: 20 squats in 30 seconds, a 15-second run in place at a maxi-
mum pace, a 3-minute run at a pace accessible to the subjects (the rest intervals after loading were, respectively, 2, 3, 4,
and 5 minutes).

The mobile COSMEDKS and GuarkT12x systems were used to measure respiratory, metabolic and electrocardiogram
parameters during testing. The following baseline values were recorded: oxygen consumption, carbon dioxide production,
pulmonary ventilation, heart rate, blood pressure, energy consumption. Based on these data, the following parameters
were calculated: respiratory coefficient, oxygen pulse, pulse cost and a number of other parameters.

Results and Results and conclusions. The study found that, in terms of a comprehensive body response, the most
informative tests were 20 squats and 3-minute run. We detected a more significant increase in the respiratory parameters
of the students compared to the hemodynamic ones. In this view, the determination of the type of body response to physi-
cal loads based exclusively on pulse and blood pressure does not fully reflect the real picture. The use of advanced mobile

systems to assess physical load tolerance in the field provides the necessary information for dosing physical loads.

Keywords: S.P. Letunov’s test, body response to physical loads, students exempted from physical education classes.

Background. Demographic problems and nega-
tive trends in the health of the younger generation have
created the conditions for an increase in the propor-
tion of students temporarily exempted from physical
education classes [2, 3]. At the same time, the authors
agree that exemption from sports for health reasons
can only be temporary, and it is necessary to search
for possible options to involve students in health and
fitness activities [4]. It should also be taken into ac-
count that the studied group is extremely heterogene-
ous in terms of health condition. Thus, it was found
[1] that when assessing the functional reserves of the
body in response to an active orthostatic test, only
48% of students demonstrate a normal transient pro-
cess and an adequate response, while 28% have an
increased response range of the cardiovascular sys-

tem, and 24% - a decreased one. This indicates that
this group of students can engage in physical educa-
tion but with strict dosing of physical loads, taking into
account their individual characteristics. In this regard,
there is a need to search for available and safe meth-
ods for determining physical load tolerance.

Objective of the study was to reveal the features
of the body response of students temporarily exempt-
ed from physical education classes to multidirectional
loads in the modified version of S.P. Letunov’s func-
tional test.

Methods and structure of the study. The study
conducted at Surgut State University involved 16
first-year female students temporarily exempted
from physical education classes. After setting up the
equipment and a 5-minute rest, the female students
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sequentially performed an orthostatic test: 20 squats
in 30 seconds, a 15-second run in place at a maximum
pace, a 3-minute run at a pace accessible to the sub-
jects (the rest intervals after loading were, respective-
ly, 2, 3, 4, and 5 minutes).

The mobile COSMEDK5 and GuarkT12x systems
were used to measure respiratory, metabolic and elec-
trocardiogram parameters during testing. The follow-
ing baseline values were recorded: oxygen consump-
tion, carbon dioxide production, pulmonary ventila-
tion, heart rate, blood pressure, energy consumption.
Based on these data, the following parameters were
calculated: respiratory coefficient, oxygen pulse,
pulse cost and a number of other parameters.

Results and discussion. In the initial position,
the studied group was characterized by tachycardia
(92+16 bpm), rapid breathing (18+4, min), and low
oxygen pulse (3.3%1.1 ml/min). The respiratory co-
efficient (0.85x0.07 c.u.) reflected the nature of the
mixed diet (0.85-0.9). In general, the rates obtained
at rest were typical for an untrained person. The tran-
sition of the subjects to a standing position (orthos-
tatic test) did not cause serious changes in their body,
there was only a tendency towards cardiac accelera-
tion (up to 101 = 15 bpm, by 9.8%) and an increase in
oxygen consumption (up to 329 = 87 ml/min, by 13%
); however, the changes in these indicators were not
statistically significant.

The second stage of the test caused a more signifi-
cant body response (see Table). Upon performing 20
squats, we observed an increase in pulmonary venti-
lation, which reached its maximum in the 1st minute
of recovery and remained significantly higher than the
baseline values until the end of the 3rd minute. This
was due to the depth of breathing (74.1%) rather than
frequency (26.3%). Moreover, the respiratory rate was
restored already in the 2nd minute after the test, and
the respiratory volume remained elevated (53.7%) un-
til the end of the 3rd minute of recovery.

Oxygen consumption in the subjects was found
to increase when they performed physical loads and
reached its maximum in the 1st minute of recovery
(221%). The maximum carbon dioxide production oc-
curred a minute later (254.2%). The maximum respira-
tory coefficient was even more inert and reached the
highest values in the 3rd minute of recovery (150%),
while its value exceeded the anaerobic threshold.
This was probably due to the high concentration of
hydrogen ions in the blood, which excited the respira-
tory center, caused increased carbon dioxide produc-
tion, an increase in its concentration in the exhaled air
(FeCO, in the second minute of recovery - 126.5%),
and oxygen consumption in the 3rd minute of recovery
dropped significantly.

Among the hemodynamic parameters, it was heart
rate that was the most responsive. It reached its maxi-

Body response of female students to 20 squats during test

Indicators, M+o

Time of recording

f

Baseline values 20 squats
Rf (per min) 19+4 22+5 24+5* 21+5 19+4
VT (1) 0,54+0,16 0,59+0,22 0,86+0,27* 0,94+0,25* 0,83+0,21*
VE (I/min) 9,8+2,8 12,56+3,7* 19,8+5,6* 19,2+5,6* 15,6+4,5*
IV(ml) 459+170 716270 878+247 733=191 609+145
VO, (ml/min) 338+74 397+91* T47+222* 695+179* 438+104*
VCO, (ml/min) 264+65 334+88* 606+£177* 671£214* 512+156*
RQ 0,78%0,05 0,83+0,58* 0,82+0,11* 0,98+0,14* 1,17+0,18*
VE/VO, 24,8+4 2 27+4.8 25+4 2 26+5,5 33+6,5*
VE/VCO, 31,6x4,2 32,3+4,7 30,3%3,5 26,8+3,3* 28,2+3,5
VO,/kg (ml/min/kg) 6,2+0,9 7,3%1,6* 13,6+2,8* 12,7+£2,4* 8,1+2, 2%
METS 1,8%+0,3 2,1£0,4* 3,9+0,8* 3,6+0,7* 2,3+0,6*
HR (bpm) 91+13 119+18* 117£14* 102+12* 97+13
VO,/HR (ml/beat) 3,8%+1,0 3,4%1,1 6,5+1,8* 6,9+2,0* 4.5+1,1*
FeO, (%) 16,8+0,6 17+0,6 16+0,6 16+0,6 17+0,6
FeCO, (%) 3,4+0,4 3,4+0,4 3,8+0,4* 4,3+0,5* 4,0+0,5*
SBP (mmHg) 122+15 - 135+15* 126+11 121£11
DBP (mmHg) 7510 - 82+10* 78+9 75+8
PP (mmHg) 47+15 - 52+10 47+8 45+8
SV5 (mV/s) 1,00+0,39 1,01+0,71 1,62+0,62* 1,35+0,43* 1,08+0,43
SV6 (mV/s) 0,78+0,33 0,66+0,94 1,16+0,45* 1,01+0,34 0,85+0,44

* the changes are significant at p<0.05.
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mum value during squats (130.8%) and fully recovered
already in the 2nd minute of rest. Immediately after
loading, we recorded the maximum values of the sys-
tolic (110.7%) and diastolic (109.3%) blood pressure,
which did not differ significantly from the baseline val-
ues already in the 2nd minute of rest. Moreover, judg-
ing by the fact that the pulse pressure did not change
significantly, it was the chronotropic effect of adapta-
tion to physical loads that was mainly realized. A sig-
nificant deepening of the S wave in V5 (162%) and V6
(148.7%) leads of ECG in the 1st and 2nd minutes of
recovery also indicated low cardiac contractility.

There were no significant changes in the structure
of correlation relationships during squats. Oxygen con-
sumption still indicated a wide range of relationships:
depth of breathing (r=0.716, p<0.05); pulmonary ven-
tilation (r=0.847, p<0.05); carbon dioxide production
(r=0.960, p<0.05); oxygen pulse (r=0.725, p<0.05);
specific oxygen consumption (r=0.578, p<0.05); METS
(r=0.587, p<0.05). At the same time, the heart rate val-
ues revealed a significant correlation with oxygen pulse
only (r=0.692, p<0.05). Approximately the same situ-
ation persisted in the 1st minute of recovery, with the
exception of pulse, which was found to correlate with
the respiratory coefficient (r=-0.549, p<0.05).

Therefore, it can be argued that the body response
to 20 squats of students exempted from physical edu-
cation classes is characterized as imperfect. Taking into
account the elevated diastolic pressure, the absence of
an increase in pulse pressure, incomplete recovery of a
number of indicators by the end of the 3rd minute, in-
crease in the respiratory coefficient above the anaero-
bic threshold, the type of reaction to physical loads was
deemed not normotonic (not optimal). It should also be
emphasized that a more significant increase was ob-
served in the respiratory parameters compared to the
hemodynamic ones, which to a greater extent reflect
the body response to physical loads and correlate with
many other integral indicators of body state.

Given this fact, as well as the absence of broad
correlation relationships between heart rate and blood
pressure, it can be stated that the determination of the
type of body response to physical loads based exclu-
sively on pulse and blood pressure does not fully re-
flect the real picture. Nor can we assess the recovery
of the body as a whole by heart rate and blood pres-
sure only, since a number of other integral indicators
of the body (oxygen consumption, carbon dioxide
production, pulmonary ventilation, respiratory coeffi-
cient, and oxygen pulse) exceed the baseline values
even by the 3rd minute of recovery.

The most significant body response was observed
during the 3-minute run at a pace that the subjects
considered optimal for themselves. The test results in-
dicated that the trainees chose a rate of 14517 bpm
on average, with oxygen consumption of 261% of the
baseline values, carbon dioxide production of 232%
and respiratory rate of 0.93+0.09. This pace appeared
to have been somewhat increased. This was evi-
denced by a significant increase in oxygen consump-
tion (8394%) and carbon dioxide production (382%),
increase in diastolic blood pressure (13.5%), deepen-
ing the S wave in V5 (248.5%) and V6 (361.3%) leads
of ECG in the 1st minute of recovery and further in-
crease of respiratory rate to 1.20+0.14 by the 3rd-4th
minute of recovery. At the same time, there were also
some signs of increased efficiency in the body func-
tion (increase of oxygen pulse, pulse pressure, fuller
utilization of oxygen from the inhaled air, decrease of
ventilatory equivalent for carbon dioxide). Most of the
indicators (except respiratory rate) recovered by the
3rd-4th minute of rest.

Conclusion. The use of advanced mobile sys-
tems to assess physical load tolerance in the field
significantly enhances the insight into the adaptation
mechanisms and provides the necessary informa-
tion for dosing physical loads. Based on this, we have
developed a physical education model for students
temporarily exempted from physical education class-
es, which includes methodical-practical sessions de-
voted to the development of individualized health and
fitness, rehabilitation programs and their subsequent
implementation in practice.
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Objective of the study was to evaluate the effectiveness of using statodynamic physical exercises in the self-rehabili-

tation of persons who have suffered a cerebral stroke.

Methods and structure of the study. Subject to the study were a total of 19 persons (mean age - 58.5+7.3 years) who

suffered a cerebral stroke and underwent a rehabilitation course at the Department of Neuro-Rehabilitation of the Surgut
Clinical Psychoneurological Hospital. To determine whether the developed complex of statodynamic exercises is effective,
we measured the functional indicators (heart rate, blood pressure), tolerance to hypoxia using Stange and Gen he’s tests,
as well as the parameters characterizing the efficiency of physical rehabilitation: goniometry and dynamometry of the pa-
retic arm, the level of muscle spasticity on the Ashworth Scale.

Results and conclusions. The study findings indicate that it is appropriate to use the developed complex of statody-
namic exercises in the post-stroke rehabilitation. There were statistically significant changes (at p<0.05) in most functional
indicators, as well as in the parameters characterizing the efficiency of physical rehabilitation, which significantly improved
the quality of everyday social and household activities of the patients.

Keywords: patients, cerebral stroke, statodynamic exercises, physical rehabilitation indices, functional indicators.

Background. The overall incidence of cerebro-
vascular diseases makes acute cerebrovascular
accident (ACVA) one of the decisive factors of high
incapacitation of the population. As a result, up to
80% of patients become weak. In addition, the cur-
rent pandemic has negatively affected the health
status of the population, in particular, that of the in-
habitants of the Khanty-Mansi Autonomous Region
- Yugra.

It is noteworthy that the medical community has
observed a rising incidence of vascular disorders
due to the Covid-19 pandemic. This disease leads to
intermuscular coordination disorders [1]. As a result
of the long-term maintenance of malposition, the
muscular-ligamentous apparatus of those exposed
to the virus in the past develops persistent second-
ary disorders. Patients who have acquired a dimin-

hitp://www.tpfk.ru

ished motor function of the arm become noticeably
limited in their daily social and household activities
[1, 3, 4]. Therefore, in addition to the restoration of
the arm movement, a key condition of rehabilitation
is a return to domestic, labor, and, where possible,
professional activities.

A scientifically based system of self-rehabilitation
at home is economically advantageous for society,
as it prolongs patients’ household and social activi-
ties by reducing the periods of temporary incapacity
to work and preventing adverse outcomes and dis-
ability. The main task of self-rehabilitation at home
as such is to restore physical and somatic health,
overall and special working capacity of patients [4].

The urgency of the issue necessitates the elabo-
ration of self-rehabilitation measures, including sta-
todynamic physical exercise.
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The inclusion of statodynamic exercises in the re-
habilitation course for post-stroke primarily affects
the body reaction to muscle work. The use of sta-
todynamic exercises in the rehabilitation of patients
after an acute cerebrovascular accident makes it
possible to perform any physical exercise softly and
spring-like [2, 5]. At the same time, the trainees’
heart rate (hereinafter HR) does not change, while
the blood pressure (BP) rates increase less signifi-
cantly than during the performance of exercises in
the dynamic mode [5, 6].

Objective of the study was to evaluate the ef-
fectiveness of using statodynamic physical exer-
cises in the self-rehabilitation of persons who have
suffered a cerebral stroke.

Methods and structure of the study. The
study was carried out at the Department of Neuro-
Rehabilitation of the State Budgetary Institution of
KhMAO-Yugra “The Surgut Clinical Psychoneuro-
logical Hospital”. Subject to the study were a total

Table 1. Suggested list of statodynamic exercises

Initial position

of 19 post-stroke patients (mean age - 58.5+7.3).
The rehabilitated subjects made up the Experimen-
tal Group (EG, n=10). They performed a complex of
statodynamic exercises for upper limbs, developed
together with the doctors in therapeutic physical
culture. The Control Group (CG, n=9) subjects per-
formed only the exercises recommended to them
upon discharge. So did the EG ones. The controlling
influence lasted for 22 weeks.

To determine whether the developed complex of
statodynamic exercises is effective, we measured
the functional indicators (HR, BP), tolerance to hy-
poxia in Stange and Gen he’s tests, as well as the
parameters characterizing the efficiency of physi-
cal rehabilitation: goniometry and dynamometry of
the paretic arm, the level of muscle spasticity on the
Ashworth Scale.

The methodically correct application of stato-
dynamic exercises implies ease of use, does not
cause high fatigue, does not injure trainees. Each

Content of routine

I.P. sitting on a chair, arm down by the
sides

Side bends with the stretched/ bent arms
until the onset of fatigue. In all directions,
swaying a bit with the minimal (possible)
amplitude.

until the onset of fatigue

sideways, back of the hands towards
oneself.

I.P. sitting on a chair (standing), hands | Backbends on count 8 (swaying a bit) 4-6 reps
on hips
I.P. sitting on a chair (standing), arms |Alternate arm circling backwards with|4-6 reps

average amplitude.

I.P. sitting, arms sideways, wrist-lock
downwards

Arm circling forward with average amplitude
(forcefully and tensely).

until the onset of fatigue

I.P. sitting, arms sideways

Raising tensed straight arms

4-6 reps (until the onset

sideways, bent at the elbows, fingers
clenched

of fatigue)

Same |.P. Lowering tensed straight arms 4-6 reps (until the onset
of fatigue)

I.P. sitting (standing), arms forward, | Forceful fist adduction to the chest (a light|4-6 reps

weight may be used)

|.P. sitting (standing), arms sideways

1 - hands backward, palms outward
(pronation);

2 — hands backward, palms downward;
3 - hands backward, palms outward
(supination);

4 — hands backward, palms downward.

until the onset of fatigue

I.P. sitting (standing)

Spreading fingers using a rubber band

until the onset of fatigue

I.P. sitting (standing)

Lifting and/or holding a disk (different
weights) using a «pincer grip» (closing the
thumb and the palm)

2-6 reps (until the onset
of fatigue)
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Table 2. Test rates in EG and CG before and after self-rehabilitation course at home (M=)

Indicators EG (n=10) CG (n=9)
Before After Before After
Dynamometry of the paretic arm, kg 13,9+11,4 16,4+12,7 14,1£12,0 15,8+12,1
AmM in radiocarpal joint, degrees 16,2+6,9 30,2+9,4* 12,44 1 14,5+£3,9#
AmM in elbow joint, degrees 52,5+5,2 71,7£51* 58,8+6,4 64,0+5,2
AmM in shoulder joint, degrees 152,5+11,3 176,0+5,8* 155,3+6,8 160,9+5,5#
Level of arm spasticity on the Ashworth Scale, points 3,0%0,6 1,7+0,5* 3,00 2,3x0,5#

* statistically significant changes in EG at p<0.05; statistically significant changes as opposed to CG at p<0.05.

Table 3. Functional indicators in EG and CG patients before and after self-rehabilitation course at home

f:

(M=0)
Indicators EG (n=10) CG (n=9)
Before After Before After
SBP, mmHg 149,1+14,6 | 119,1+14,3* | 142,9%+15,3 131,1+14,6
DBP, mmHg 86,5%7,5 72,5%6,0* 82,2+7,1 78,6%6,8
HR, bpm 96,6+8,6 80,5+7,8* 89,6+8,4 80,5+8,9
Stange’s test, sec 39,4+17,7 47,5%13,2 | 37,5+16,8 43,213, 1
Genche’s test, sec 23,3+9,9 29,7+9,6 26,9+10,9 28,9+10,2

* statistically significant changes in EG at p<0.05

exercise, distinguished by the features of the move-
ment structure, no matter how small, is character-
ized by the specificity of its effect on the body [5,
6]. As part of this study, we proposed statodynamic
exercises that can be performed at home and are
aimed to strengthen muscles. Table 1 lists the ex-
ercises in the statodynamic mode (resistance and
non-resistance ones). All statodynamic exercises
are performed without a breathhold. If necessary,
the trainees are actively assisted (spotting and cor-
rection) by their relatives.

Results and discussion. The test results are
presented in Tables 2 and 3. Before the experiment,
the average amplitude of movement (AmM) of the
radiocarpal joint was 16.2°£6.9, of the elbow joint -
52.5°+5.2, and of the shoulder joint - 152.5°+11.3.
The level of spasticity on the Ashworth Scale before
the experiment was 3.0+0.6 points. The hand dy-
namometry before the experiment was 13.9+11.4
kg. After the experiment, the test rates changed as
follows: the amplitude of movement of the radiocar-
pal jointimproved to 30.2°+9.4, of the elbow joint - to
71.7°£5.1, and of the shoulder joint - to 176.0°+5.8.
The level of spasticity on the Ashworth Scale fell to
1.7%£0.5 points. All the results obtained in EG after
the experiment changed statistically significantly at
p<0.05 except for the dynamometric indices.

In our view, this was due to the fact that, in most
cases, it was the working hand that was a paretic
one. It should be noted, however, that the average
hand dynamometry rate increased by 3 kilograms -
to 16.4+12.7 kg. The data obtained in CG indicated
changes, though not statistically significant. In ad-
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dition, at the end of the experiment, we found that
in the 3 tests, the results differed significantly (at
p<0.05) between the two groups of patients - EG
and CG. These were the indicators of mobility in the
radiocarpal and elbow joints, as well as the level of
spasticity on the Ashworth Scale, which improved as
opposed to the same indicators in CG.

At the beginning of the study (Table 3), the
mean value of systolic blood pressure (SBP) in EG
was 149.1+x14.6 mmHg and that of diastolic blood
pressure (DBP) - 86.5+7.5 mmHg, HR - 96.6+8.6
bpm. Before the experiment, the Stange’ test rate
was 39.4+17.7 sec and the Genche’s test rate was
23.3+£9.9 sec.

After the experiment, the systolic blood pres-
sure rates in the EG patients reduced to 119.1+14.3
mmHg. There was also a decrease in the diastolic
blood pressure rates - to 72.5+6.0 mmHg, and HR -
to 80.5+7.8 bpm. The Stange’s test rates improved
to 47.5+13.2 sec. It should be emphasized that this
decrease was also statistically significant (p<0.05).
Changes in the Genche’s test rates indicated an
uptrend. There were functional changes in CG, too;
however, by the end of the experiment there were no
significant changes in this group’s indicators.

Conclusions. Therefore, the chosen approach
to the use of statodynamic exercises at home allows
for the effective rehabilitation of the isolated, com-
plex and purposeful arm movements.

The use of statodynamic exercises in the self-
rehabilitation at home, as well as the extension of
the range of the organizational and methodological
conditions for their use in a medical institution, will

g
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make physical rehabilitation more accessible and
systematic in face-to-face handling of patient, who
are able to continue the an active physical rehabili-
tation course after being discharged from the hos-
pital, which, in turn, will significantly accelerate the
restoration of the motor function of the upper limb.
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Abstract

Objective of the study was to test and analyze benefits of a new motor-progress-facilitating socio-psychological adap-
tion model for the musculoskeletal-disorders-diagnosed preschoolers and their families.

Methods and structure of the study. We sampled for the motor-progress-facilitating socio-psychological adaption
model testing experiment the musculoskeletal-disorders-diagnosed children and their family members (n=122+122). Pro-
gress of the sample was tested by seven survey methods, including two questionnaire surveys of our own design to rate the
motor progress and self-serving skills. The experimental model was designed to advance the family socio-psychological
adaption by three adaptive physical education courses for the children with the family counseling on every issue of the
musculoskeletal-disorders-diagnosed child upbringing and training.

Results and conclusion. The motor-progress-facilitating socio-psychological adaption model was tested to improve
the family socio-psychological adaption resource, with the group motor skills tested to grow by 2.19 points and self-serving
skills to 9.65 points on average. The model with the test data and analyses is recommended for application by the adaptive
physical education specialist community in the preschool education, rehabilitation and other relevant establishments.

Keywords: children with musculoskeletal disorders, motor skills, self-serving skills, socio-psychological adaption.

Background. Musculoskeletal-disorders-diag- lies.

nosed children may be defined as the clinically, psy-
chologically and didactically polymorphic group since
the disorders may be due to a wide range of ailments
and conditions including cerebral palsy, polio, club-
foot, torticollis, congenital dislocation of the hip and
other deformities of the feet, plus spine/ vertebral
disc/ limb/ fingers developmental malformations, ar-
throgryposis, injuries, polyarthritis, etc. [2]. It should
be emphasized that the clinical pictures of these dis-
eases/ disorders are rooted in some motor defect with
the snowballing malformations and motor functional-
ity regresses up to disability in some cases. In particu-
larly severe cases of musculoskeletal disorders, the
child may be fully unable to walk and serve oneself [2].

Objective of the study was to test and analyze
benefits of a new motor-progress-facilitating socio-
psychological adaption model for the musculoskele-
tal-disorders-diagnosed preschoolers and their fami-

hitp://www.tpfk.ru

Methods and structure of the study. We used,
for the purposes of the study, the N.P. Fetiskin Self-
development Agenda Realization Probe [8]; S. Maddi
Resiliance Test adapted by D.A. Leontiev [3]; K. Shrin-
er Stress Test [1]; N.N. Melnikova Adaptive Behavioral
Strategies survey [4]; AY. Varga and V.V. Stolin Paren-
tal Attitude test [5]; Motor Skills Formation Progress
test [7]; and the Self-serving Skills Rating matrix [6].
The tests were run at “Nadezhda” Club in Yekaterin-
burg city.

We sampled for the motor-progress-facilitating
socio-psychological adaption model testing experi-
ment the 3-7-year-old musculoskeletal-disorders-
diagnosed children (n=122) from kindergartens plus
their unemployed family members (n=122, 116 moth-
ers and 6 fathers). The sample was split up into Ex-
perimental Group (EG, n=62) and Control Group (CG,
n=60). Children in the both groups were pretested with

f
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preserved intelligence and minor-to-moderate motor
disorders. Moderate motor disorders imply violations
of muscle tone, developmental asymmetry, limited
self-serving skills, and (not necessarily) hyperkinetic
movements. Unassisted walking is normally at forma-
tion stage, with the children moving only with walkers
or canes and/or holding an adult’s hand, although
standing on their own; with heavy retardations in the
self-service skills.

The study included pre-experimental, progress
and post-experimental tests. The pre-experimental
motor skills were tested mostly medium and low in 60
and 44 children, respectively; high in 18 children; and
51 children were tested with basic self-serving skills.

Test data correlation analysis found a direct corre-
lation of the children’s skills with their parents’ person-
al resource elements as follows: Behavioral Strategies
with motor skills (R=0.185, p=0.041) and Self-serving
Skills (R=0.235, p=0.008). The parent’s behavioral
strategies were found directly correlated with their
children’s motor skills and self-serving skills in the fol-
lowing elements: Environment Changing Activity with
the children’s motor skills (R=0.371), and Active Self-
improvement with the self-serving skills (R=0.189;
p=0.036); plus an inverse correlations between the
parents’ Environment Leaving to Find a New One be-
havioral strategy with the self-serving skills (R=-0.219,
p=0.015); and Abstract from the Environment to Im-
merse in the Inner World behavioral strategy with the
motor skills (R=-0.365, p=0.000).

Note that the tests found around half of the parents
prone to the infantile behavioral strategy — apparently
in in response to the child’s health issues. This may
be the key reason for the direct correlation between
the Passive Self-presentation behavioral strategy and
the child’s motor skills (R= 0.371, p = 0.000). Gener-
ally the higher is the child’s motor progress the higher
is the parental self-presentation and self-assertion
standing. On the whole, 94.3% of the parents were
tested prone to this strategy.

The Passive Submission to Environment behav-
ioral strategy was found inversely correlated with the
child’s motor skills (R=-0.306, p= 0.000) — that means
that the lower is the parent’s dependence on environ-
ment the higher is the child’s motor progress. This
strategy may be interpreted as the avoidance of any
unpleasant environmental influences [4], and it was
tested in every parent regardless of the motor skills
and self-serving skills rates, although was the lowest
in the parents (n=40) of the children tested with low-
to-moderate motor skills.

In the new model testing experiment, we strived to
improve the family socio-psychological adaption by
special trainings to make the families fit for efficient
adaptive physical education service to their children,
with counseling on every issue of upbringing and train-
ing of the musculoskeletal-disorders-diagnosed chil-
dren to facilitate their motor progress. Parents were
also trained to monitor variations in motor skills to ef-
fectively manage the individual motor progress pro-
grams by the adaptive physical education toolkit.

Results and discussion. The EG test data corre-
lation analysis found progress in the parents’ behavio-
ral strategy of facilitating effects on the children’s self-
serving skills. As a result, the children were tested with
progress in motor and self-serving skills due to the
active contributions of the families in their upbringing
and education process. The tests found motor skills
progress in every test including lower/ upper limbs
control; walking; spatial control test rates; hygienic
habits; eating and dressing; and movement coordina-
tion abilities: see Table 1 hereunder.

On the whole, the new motor-progress-facilitating
socio-psychological adaption model for the musculo-
skeletal-disorders-diagnosed preschoolers and their
families was found to encourage positive transforma-
tions in the family personality resource with improve-
ments in the child-parent relations, socio-psychologi-
cal adaption, and the children’s motor and self-serving
skills.

Table 1. Post-experimental test data correlations between the parent’s behavioral strategy and child’s mo-
tor progress in the EG, p<0,05 /R (Spearman ‘s ratio), significant progress

Behavioral strategies Motor skills Self-serving skills
Self-improvement 0,037 0,771 0,293 0,020
Abstraction from environment -0,053 0,681 -0,305 |0,015
Immersion in the own self -0,177 0,167 -0,251 | 0,048
Passive submission -0,228 0,074 -0,380 |0,002
Passive wait -0,144 0,261 -0,374 | 0,002
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Conclusion. The new motor-progress-facilitating

socio-psychological adaption model for the musculo- 4. Melnikova N.N.  Diagnosis of socio-psycho-

skeletal-disorders-diagnosed preschoolers and their
families was found beneficial for the children’s motor
progress due to the effective psychological and train-
ing service to their families; motor-progress-facilitat-
ing counseling and adaptive physical education basics
training course for the families; step-by-step individu-
al motor progress instructions and other elements that
contributed to the children’s motor progress. Tests in
the model piloting experiment found the EG motor
skills growing by 2.19 points and self-serving skills
growing to 9.65 points on average. The family socio-
psychological adaption was tested to grow to high
level in 49 (79%) of the EG families.
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Objective of the study was to develop a new combined precompetitive psychological training model customizable for

the pandemic-related limitations.

Methods and structure of the study. In addition to the traditional live/ offline test equipment, the combined precom-
petitive mental conditioning model included an access to psychological information. At the end individual precompetitive
mental conditioning plan was developed for a specific sports event.

The popular social network VKontakte was used for the athletes from all over Russia who received an access to the
precompetitive-mental-conditioning-related information and individualized precompetitive mental conditioning service to

facilitate their trainings for specific events.

Results and conclusion. Distance/ online precompetitive mental conditioning service formats have their benefits in at

least the following domains: practical knowledge and guidance is accessible from any point of the globe; and the service is
rather flexible and customizable for the individual training and competitive needs and goals. Such a service may be particu-
larly efficient when combined with a reasonable direct/ live communication a sports psychologist with athlete at key points

to facilitate competitive progress.

Keywords: sports psychology, distance survey, social networks, precompetitive training, autogenic training.

Background. Lately the global sports communities
have demonstrated a growing need for psychological
support service as verified by the practical national and
foreign studies and new mental conditioning models
during the pandemic [3, 13, 14]. The growing demand
for the mental conditioning service from the profes-
sional sports elite is due to the pandemic-related limi-
tations and the associating burnouts and disappoint-
ments with lapses in the competitive progress agendas
and uncertainties in the further sports careers [2, 3].
The studies for the period of COVID-19 pandemic have
found a correlation between visioning of specific clear
progress goals and success motivations — that are im-
portant for the individual ‘immune resource’ with its
coping strategies [4]. These considerations urged us to
develop and pilot a distance component complemen-
tary to the standard precompetitive mental condition-
ing service to respond the pandemic-related crisis in
sports [7].

Objective of the study was to develop a new com-
bined precompetitive psychological training model
customizable for the pandemic-related limitations.

Methods and structure of the study. The combined
precompetitive mental conditioning model offers, in ad-
dition to the traditional live/ offline test equipment, an ac-
cess to critical psychological information and guidance
online, to develop and manage individual precompetitive
mental conditioning systems for specific sports events.
The online test toolkit includes the following elements:

- Mental self-control tests using Verim ProNet skin-
galvanic response test system with a Mind-Reflection
adapter [8];

- Gas-discharge visualizing (GDV) non-invasive fast
test to rate the current psycho-physiological health,
adaptability and rehabilitation in training process [9]; and

- Tests of the individual innate conditions with the
nervous system functionality typing, using Prognosis
test system based on the E.P. llyin (1972) motor re-
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sponse test system [9]. The distance precompetitive
mental conditioning service format was piloted in the
popular social network VKontakte (VK) within a closed
group of athletes from all over Russia who received an
access to the precompetitive-mental-conditioning-re-
lated information (with audio and video contents) and in-
dividualized precompetitive mental conditioning service
to facilitate their trainings for specific events.

Results and discussion. As of November 07, 2021,
the VK group was joined by 86 athletes from sailing, ice
hockey, figure skating, blind table tennis, Nordic ski-
ing; and adaptive/ Paralympic athletics, powerlifting,
sledge hockey and other disciplines. For seven months
of the group activity, the content was claimed more
than 1100 times. The group attendance statistics show
dominance (62.7%) of the 21-30-year-olds in the 18+
years old pool from more than 10 cities in Russia and
even Japan - that is indicative of the growing popular-
ity of the precompetitive mental conditioning content,
particularly prior to and during the 2020 Olympics and
Paralympics in Tokyo. The content was accessed most-
ly by cell phones (67.68%) and computers (32.32%) as
it is offered in a user-friendly format.

The distance precompetitive mental conditioning
content included video briefs and precompetitive men-
tal conditioning sessions adapted to specific Olympic
and Paralympic disciplines, with a special priority to
the intuitively understandable graphics. The precom-
petitive mental conditioning content offered to the VK
group includes, among other things:

1) Precompetitive mental conditioning basics and
‘what it is needed for’ (521 views), with a list of most
common sports-related negative emotions and condi-
tions, coping strategies, self-control and precompeti-
tive mental conditioning toolkits;

2) “Precompetitive mental conditioning in sports,
Part 2: Ideomotor training™ video (312 views) that ex-
plains basics of modern ideomotor training, how it is
designed and managed, and its benefits for the indi-
vidual training and competitive agendas;

3) 12 self-training sessions to facilitate the post-
stress rehabilitation (140 to 160 views); and

4) References to the relevant questionnaire surveys
designed by St. Petersburg Research Institute of Physical
Culture and accessible online at the Lime Survey platform,
with the Competitive Consistency Self-Rating Survey
(n=800) and individual recommendations for the precom-
petitive mental conditioning service for every subscriber.

Conclusion. Distance/ online precompetitive mental
conditioning service formats have their benefits in at
least the following domains: practical knowledge and

hitp://www.tpfk.ru

guidance is accessible from any point of the globe; and
the service is rather flexible and customizable for the
individual training and competitive needs and goals.
Such service may be particularly efficient when com-
bined with a reasonable direct/ live communication a
sports psychologist with athlete at key points to facili-
tate competitive progress.
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Objective of the study was to find the status of the national physical education and sports sector based on the com-

parative analysis of the regional progress.

Methods and structure of the study. We analyzed in the study the national physical education and sports sector
development statistics with the regional (Federal District) progress elements for 2012-2019.
Results and conclusion. Our analysis of the physical education and sport sector progress statistics, with a special

priority to the macroeconomic (socio-economic) progress indicators, showed an overall growth trend, with a special
progress in the North Caucasian Federal District. The average federal physical education and sport sector funding for
the period was reported to grow by as much as 167.57%, and the physical education and sport committed population by
70.86%; although these growths were of little effect on the physical education and sports infrastructure expansion (by

4.88% only) and physical education and sport sector staffing (by 13.58%) on the federal scale.

Our analysis showed that the long-term progress of the physical education and sports sector at the federal and re-
gional levels requires growth in every physical education and sport sector progress element in harmony with the macro-
economic progress as all these progress aspects are directly correlated.

Keywords: physical education and sports development strategy in Russia, physical education-and-sports-committed

population, physical education development statistics.

Background. An integrative analysis of the long-
term progress of the regional and total physical edu-
cation-and-sports-committed populations and other
relevant physical education and sport sector process
statistics makes it possible to explore correlations of
the progress data and understand the key progress
trends in every core domain across the Russian Fed-
eration.

Objective of the study was to analyze the national
physical education and sports sector development
statistics by a regional progress profiling analysis.

Methods and structure of the study. We have
rated and analyzed the regional socio-economic de-
velopment statistics with the physical education and
sport sector progress data reported for the period
2012-2019 for the Russian Federation on the whole

and the following 8 Federal Districts in particular: Cen-
tral, Northwestern, Southern, North Caucasian, Volga,
Siberian, Ural, and the Far Eastern Federal Districts.

Results and discussion. Our analysis of the
above physical education and sport sector progress
statistics, with a special priority to the macroeconomic
(socio-economic) progress indicators, showed an
overall growth trend. There was, however, a general
regress in the federal population on the whole versus
some regional growth in the Central, Northwestern
and North Caucasian Federal Districts.

The physical-education-and-sport-committed
populations was reported to grow in every Federal
District leaded by the North Caucasian Federal Dis-
trict with its 153.95% reported progress for the pe-
riod — versus the total regional population growth by
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4.01% and regional physical education and sport
sector funding growth by +893.33%; average per
capita income growth of 33.18%; physical education
and sports infrastructure expansion by 14.24%, and
the physical education and sport sector staffing by
15.18%.0n the whole, the North Caucasian Federal
District have demonstrated a direct correlation of the
economic progress statistics with the physical educa-
tion and sport sector progress ones.

The Central Federal District was ranked second on
the regional physical education and sport sector pro-
gress scale for the period, with its physical education-
and-sports-committed population growth reported at
83.59%; total population growth by +2.07%; and the
physical education and sports funding by +118.8%
(although at was 7 times lower than in the North Cau-
casian Federal District). The regional physical educa-
tion and sports infrastructure was reported to grow by
+18.63%, and the physical education and sport sector
staffing by +38.47% versus the average per capita in-
come growth by +42.90% - that was above the federal
average. On the whole, this economic progress have
contributed to the physical education and sport sector
development process.

The Ural Federal District was ranked third with its
reported physical education and sports-committed
population progress by 82.21%, plus two high (above
the federal average) and closely correlated progress
rates: physical education and sports infrastructure
growth by +13.55% and physical education and sport
sector full-time staff growth by +22.24%. These pro-
gress data are particularly impressive in the context
of the total population sagging trend, and this gives
reasons to assume that the physical education-and-
sports-committed population growth may be partially
due to the general population outflow from the region.
The physical education and sport sector funding for
the period was under the federal average but still high
enough at +81.28%; and the average per capita in-
come was reported to grow by +32.16%.

The Siberian Federal District was ranked 4th in the
federal physical education and sport statistics with its
physical education and sport sector staffing growth
by 79.60% and other growth trends for the period, al-
though the progresses were still lower than the federal
average: see Table. Our analysis of correlations in the
physical education and sports progress data arrays
with a special attention to the physical-education-and
sports-committed population growth showed the lo-
cal physical education and sport developments being

hitp://www.tpfk.ru

generally driven by the overall economic progress.

The Southern Federal District was ranked the last
on the list with its only 29.40% growth in the physical-
education-and-sports-committed population versus
the total population sagging trend of -15.05%, and the
still low physical education and sports funding growth
of +36.36% (much lower than the national average);
plus regress in the physical education and sports in-
frastructure development by -13.01% and staffing of
-6.03% - that apparently proves the above assump-
tion. Note that the average per capita income growth
in the region was maximal for Russia at +95.57% (2.3
times higher than the federal average), and this fact
may be interpreted as indicative of the regional popu-
lation being unmotivated for physical education and
sports and, hence, the regional income management
policies are still inefficient and incompliant with the
physical education and sport sector policies and pri-
orities.

Correlation analysis of the physical education and
sport sector progress rates including the physical ed-
ucation and sport -committed population growth and
the physical education and sport sector staffing, in-
frastructure and funding statistics found them directly
correlated, with some macroeconomic indicators —
such as the average per capita income growths versus
the total populations — being of little contributions to
the physical education and sport sector progress.

On the whole for the Russian Federation for the pe-
riod, the physical education and sport sector funding
was reported to grow by 167.57% in correlation with
the physical education and sports-committed popula-
tion growth by 70.86%. Growth in the physical educa-
tion and sport sector funding in every Federal District
was associated with growth in the physical education
and sports-committed populations. Since the physical
education and sport sector funding in 2012-2019 var-
ied in a wide range across the Federal Districts, aver-
age growth was found not always correlated with pro-
gress in the physical education and sports-committed
populations. Moreover, targeted specific physical
education and sport sector funding increments in dif-
ferent regions were found little if ever contribute to the
physical education and sports-committed population
growths. Note that the correlation analysis showed the
other physical education and sport sector progress
rates being not always directly correlated.

On the whole, the reporting data analysis showed
that the considerable growth of the federal physical
education and sport sector funding by 167.57% on

»f

G
A
V¢

% i‘ £

41



Pt

I

.'.-
*

V@

SPORT PSYCHOLOGY

a i‘x 4

42

average was of little effect on the physical educa-
tion and sports infrastructure expansion (by 4.88%)
and physical education and sport sector staffing (by
13.58%) statistics. On the national average scale,
the physical education and sport sector funding was
inefficient in the physical education and sports as-
sets/ infrastructure building and physical education
and sport service staffing elements — although these
two elements are critical for the physical education
and sport sector progress and grass-rout sports hu-
man resource and Olympic resource building agen-
das. Therefore, we would recommend the available
physical education and sport sector funding be-
ing disbursed on a more focused and efficient ba-
sis, with a special priority to the physical education
and sports infrastructure development and physical
education and sport staff advanced training and re-
training initiatives. It should be emphasized in this
context that the North Caucasian Federal District
reported the highest growth in the physical educa-
tion and sport sector funding (9 times higher than in
2012) with the associating progress in the physical
education and sport infrastructure by +14.24%, and
physical education and sport sector full-time staff-
ing by +15.18%.

Conclusion. Our analysis showed that the long-
term progress of the physical education and sport sec-
tor at the federal and regional levels requires growth in
every physical education and sport sector progress el-

ement in harmony with the macroeconomic develop-
ment on the whole as all these processes are directly
correlated. Such analysis will help the statistical moni-
toring of the physical education and sport sector pro-
gress profiles using a timely updated reporting data-
base — to facilitate the efforts to prudently design and
manage the physical education and sport sector staff
flows with every other associating progress element
including the local governance, social development,
business and social processes.
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Abstract

Objective of the study was to survey and analyze the trainer-trainee relationship versus the self-attitudes, competi-
tive progress and mental wellbeing test data.

Methods and structure of the study. We sampled for the survey the averagely 22-year-old academic athletes
(n=182, 47% male 53% female sample, including 55% and 45% of skilled and unskilled athletes, respectively) majoring
in the Physical Education discipline at Herzen State Pedagogical University, Lesgaft National State University and Pushkin
Leningrad State University in St. Petersburg. The sample was subject to the Trainer’s Social Perception, Personality and
Managerial Skills Survey (by Y. Khanin, A. Stambulov); Self-attitude Questionnaire (by V.V. Stolin, S.R. Pantileev); and K.
Riff Mental Wellbeing Scale (adapted by L. Zhukovskaya and E. Troshchikhina).

Results and discussion. The sample was tested with competitive success / skills unspecific generally positive train-
er-trainee relationship — that may be due to the high professional determination of the sample and cooperative trainer
service. Competitively successful and skilled athletes, males and females, were tested higher on the self-attitude and

integral mental wellbeing scales than the unskilled peers.

Keywords: athlete, trainer, self-attitude, competitive progress, mental wellbeing, student.

Background. Theoretical analysis of the psycho-
logical and pedagogical studies of competitive suc-
cess and competitive progress issues made it possible
to prioritize the psychological competitive progress
factors as follows: coaching style; trainer-trainee rela-
tions with their emphases and emotional contexts; and
the roles and expectations in the trainer-trainee coop-
eration system. The studies generally demonstrate
that the competitive success and competitive pro-
gress of an athlete tend to improve the trainer-trainee
relationship [2, 4, 7, 9], with the mutual attitudes spur-
ring up the competitive progress and diligence in the
training process [1, 3, 8].

Objective of the study was to survey and analyze
the trainer-trainee relationship versus the self-atti-
tudes, competitive progress and mental wellbeing test
data.

Methods and structure of the study. We used
the following methods: psychological surveys; pri-
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mary statistical data processing tools; and the Mann-
Whitney U-test for comparative analysis. The trainer-
trainee relationship was rated by the Trainer’s Social
Perception, Personality and Managerial Skills Survey
(by Y. Khanin, A. Stambulov) [8] to assess the trainer-
trainee modality in the gnostic, emotional and be-
havioral components. The gnostic component rates
the athlete’s attitude to the coach as a professional;
the emotional component rates the emotionality and
personal attitude to the coach; and the behavioral
component rates the trainer-trainee cooperation in
the training process [5]. Self-perceptions were rat-
ed by the Self-attitude Questionnaire (by V.V. Stolin,
S.R. Pantileev) [6]. And the subjective mental well-
being was rated by the K. Riff Mental Wellbeing Scale
(adapted by L. Zhukovskaya and E. Troshchikhina) on
the following six scales: autonomy, competence, per-
sonality progress, positive attitudes, life goals, and
self-acceptance.
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We sampled for the survey the averagely 22-year-
old academic athletes (n=182, 47% male 53% female
sample, including 55% and 45% of skilled and un-
skilled athletes, respectively) majoring in the Physi-
cal Education discipline at Herzen State Pedagogical
University, Lesgaft National State University and Push-
kin Leningrad State University in St. Petersburg; and
split them up into two (skilled and unskilled) groups.
The sample equally represented the following sports:
athletics; team sports (volleyball, basketball, football);
wrestling (judo, taekwondo, karate, sambo, boxing,
kickboxing); individual competitive disciplines (swim-
ming, skiing, cycling, equestrian, powerlifting, tennis);
and aesthetic sports (dancing, aerobics, rhythmic
gymnastics).

Results and discussion. A comparative analysis
of the athlete-to-coach attitudes (Fig. 1) found insig-
nificantintergroup (competitive-success-specific) dif-
ferences. The test values (5.6+ points out of 7) in the
gnostic, emotional and behavioral components were
indicative of the positive athlete-to-coach attitudes re-
gardless of the skill/ competitive success level.

(¥
[T}
|
ol
¥ |

Skilled women Unskilled women Skilled men Unskilled men

= Gnostic = Emotional = Behavioral

Figure 1. Athlete-to-coach attitudes in the com-
petitive success / skills groups: gnostic, emotional
and behavioral components

This may be due to sample being specific enough
since every sampled athlete majors in the Y. Khanin,
A. Stambulov physical education system with the rel-

evant professional determination and priorities con-
tributing to the trainer-trainee cooperation.

1 2 3 4 5 6 7 8 9 10 1

1-Self-respect 2-Self-sympathy 3-Expectations 4-Self-interest 5-Self confidence 6-Others’ attitudes
7 -Self-acceptance 8-Self-control 9-Self-accusation 10-Self-interest 11-Self-understanding

 Skilled women ® Unskilled women # Skilled men Unskilled men

Figure 2. Competitive-success-specific self-atti-
tudes

1 2 3 4 5 6

1-Autonomy 2-Competency 3-Personality progress 4-Positive attitudes 5-Life goals 6-Self-acceptance

® Skilledwomen ™ Unskilled women = skilled men Unskilled men

Figure 3. Competitive-success-specific mental
wellbeing test data

The self-attitude (Fig. 2, Table 2) and mental well-
being (Fig. 3, Table 3) test data analysis found the
competitive success / skill specific group differences.
The competitively successful women’s group was
tested statistically significantly higher on the self-at-
titude and mental wellbeing scales including self-in-
terest, self-confidence, self-control, personality pro-
gress, positive attitudes, self-acceptance and integral
mental wellbeing ones.

The men’s group mental wellbeing tests (Fig. 3,
Table 4) found the competitive success / skill specific

Table 1. Competitive-success-specific self-attitudes: significant differences, women'’s subsample

Skilled women (up to CMS) Unskilled women “

Self-interest 7,03 59 p<0,01
Self-confidence 5,75 5,09 p<0,05
Self-control 4,39 3,77 p<0,05

Table 2. Competitive-success-specific mental wellbeing test data: significant differences, women'’s sub-

sample

Skilled women (up to CMS) Unskilled women . p |

Personality progress 37,69 35,83 p<0,05
Positive attitudes 35,18 32,42 p<0,05
Self-acceptance 35,18 32,08 p<0,01
Integral mental wellbeing 204 191 p<0,01
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Table 3. Competitive-success-specific mental wellbeing test data: significant differences, men’s subsample

Test scale | Skilled men (up to CMS) | Unskilled men | p
Autonomy 33,43 30,1 p<0,01
Competency 33 30,1 p<0,05
Integral MWB 200,95 187,24 p<0,05

significant intergroup differences on the autonomy
(p<,01), competence (p<0.05), and integral mental
wellbeing (p<0.05) scales, with the skilled athletes
tested higher than the unskilled ones. This means that
the competitively successful skilled men demonstrate
the higher mental wellbeing than the unskilled unsuc-
cessful ones.

Conclusion. The study found generally positive
competitive-success-unspecific trainer-trainee rela-
tionships —that may be due to the high professional de-
termination, priorities and cooperation with the train-
ers. The competitively successful and skilled women
were tested significantly higher in the self-attitudes
and mental wellbeing domains on the self-interest,
self-confidence, self-control, personality progress,
positive attitudes and self-acceptance scales than
their unskilled unsuccessful peers. The competitively
successful skilled men were tested significantly higher
in the mental wellbeing domain on the autonomy and
competence scales than their unskilled unsuccessful
peers. Athletes, both males and females, with the high
competitive success were tested higher on the inte-
gral mental wellbeing than the unskilled subsample.
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Abstract

Objective of the study was to survey and analyze physical education motivations of the first- versus last-year univer-
sity students not majoring in sports.

Methods and structure of the study. Belgorod State National Research University’s Psychology Department stu-
dents (n=98) were sampled for the survey run in 2021. They were subject to My Attitude to Physical Education question-
naire survey by Y.N. Gut, S.A. Korneeva; Sports Motivations test by A.V. Shaboltas; and the Personality Success Motiva-
tions and Failure Avoidance tests by T. Ehlers. The survey data were processed by the standard statistical toolkit with the
nonparametric Mann-Whitney U-test for unrelated samples using the SPSS 25 software.

Results and conclusion. The study was designed to survey and analyze physical education motivations of the first-
versus last-year university students. We found the first-year students more physically active, although the seniors were
tested trained on a more regular and determined basis knowing the benefits of physical education for health, mood and
wellbeing. The younger group was tested focused on the socializing, peer communication, friends-making, public ap-
proval and recognition aspects. As for the GTO Complex test motivations, the seniors are reportedly more focused on
success. The survey data and analysis found the genuine physical education motivations being volatile and underdevel-
oped in the younger group majoring not majoring in sports.

Keywords: physical education motivation, university physical education classes, sports-unrelated first- and last-year stu-

dents.

Background. Modern health research community
generally agrees that low physical progress motiva-
tions and underdeveloped health agendas are the key
reasons for the university students’ physical inactivity
[1-4]. Surveys of the student physical education mo-
tivations make it possible to rate the actual interests,
physical education agendas, values and priorities.
Having analyzed the students’ interests and motiva-
tions, one may forecast whether or not they will keep
committed for the physical education / sports later on
or their physical education needs and ambitions will
rapidly fade with time in the academic period.

Knowing the basic physical education motivations,
we can select and apply the most efficient corrective
tools in the academic physical education service to
help them make a transition from volatile opportun-
istic motivations centered on an immediate results

(socializing purposes, friends-making and pleasing,
fashions, self-assertion needs, etc.) to more stable
and healthy physical education motivations; and de-
velop their ability to prudently manage their own mo-
tivational contexts so as to grow good determination
for physical education, healthy lifestyle and physical
progress as such.

Objective of the study was to survey and analyze
physical education motivations of the first- versus last-
year university students.

Methods and structure of the study. We sam-
pled for the survey (run in 2021) the Belgorod State
National Research University’s Psychology Dept stu-
dents (n=98). The sample was subject to My Attitude
To Physical Education questionnaire survey by Y.N.
Gut, S.A. Korneeva; Sports Motivations Probe by A.V.
Shaboltas; and the Personality Success Motivations
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and Failure Avoidance tests by T. Ehlers. The survey
data were processed by the standard statistical toolkit
with the nonparametric Mann-Whitney U-test for unre-
lated samples using the SPSS 25 software.

Results and discussion. As provided by the
questionnaire survey data, 85% and 78% in the first-
and last-year groups (respectively) are reportedly
physically active; and 15% and 22% inactive (U=772;
p<0.05;). Only 8.8% and 24.2% reported habitual
physical education for they “feel energized and hap-
py” in trainings; versus 41.8% and 40% trained on a
“periodic” basis; plus 48.4% and 35.2% on a “rather
irregular” basis (U=765; p<0.05,).

The first-year group reported the following pre-
ferred physical education / sports: volleyball (17.6%),
jogging (13.2%), body building (11.2%), swimming
(11.2%), and vague "different sports” (8.8%). The
senior group ranked the favorite sports as follows:
fitness (19.8%), jogging (19.8%), stretching (8.8%);
gym trainings (8.8%), etc. The physical education /
sporting motivations were ranked as follows: 8.8%
and 11% in the first- and last-year groups (respec-
tively) reported no motivations whatsoever; 26.6%
and 4.4% motivated by fashion and sporting image;
and 30% and 37% motivated by the individual health
agendas.

However, most in the first- and last-year groups
(55% and 50.5%, respectively) were found indifferent
to the daily active breaks and activation workouts in
the classes; whilst the rest were virtually equally split
into supporters (22% and 19.8%) and critics (22% and
28.6%) of the above physical activity initiatives, with
an insignificant intergroup difference. Furthermore,
only 39.6% and 27.4% of the above (respectively)
reported joining the university physical education /
sports events and movements on a habitual or period-
ic basis - versus 52.8% and 52.8% in the both groups
reluctant to join the GTO Complex trainings and tests;
and 30.8% and 37.4% plus 15.4% and 8.8% reporting
“periodic” and “habitual” participation in the events,
trainings and tests, respectively.

The above reluctance is mostly explained by dis-
interest (39.6% in every group); whilst. 30.8% and
8.8% in the first- and last-year groups (respectively)
mentioned compulsion/ strong pressure from outside
among their physical education motivations. Further-
more, 28.6% and 11% in the groups reported motivat-
ed by the GTO badges; and 13.2% and 8.8% said they
just followed suit of their acquaintances and friends in
the physical education activities.

hitp://www.tpfk.ru

On the whole, the first- and last-year groups re-
ported mostly motivated for the GTO Complex train-
ings and tests by the socializing and success agendas,
respectively; apparently due to the younger group be-
ing more driven by emotional aspects of the physical
education classes than the senior peers. It should be
mentioned in this context that the first-year group
was tested higher on the physical-education-related
emotionality scale (8.3 versus 6.0 points, respectively;
U=671; p<0.05). This means that the emotional in-
formal communication and socializing aspects of the
physical education classes are higher appreciated by
the younger group.

Note that the senior group was tested higher on
the sports success motivation scale than the first-
year one (7.7 versus 4.5 points, respectively, U=570;
p<0.01). This finding partially explains why the seniors
are generally more systemic in the physical education
/ sporting behaviors being more motivated by their
own physical progress goals than the still unstable
first-year group.

This finding agrees with the questionnaire survey
data. The seniors are reportedly more aware of the
shortage of physical activity in their lifestyles and tend
to go in for sports to "have a break in mental work"
and "energize". We would mention in this context, that
the civil-patriotic motivations were tested significantly
higher in the senior group as well (U=425; p<0.01).
It may be concluded, therefore, that students tend
to develop more prudent, healthy and balanced atti-
tudes to the academic physical education / sports with
time, with their personality progress, friends-making
and success motivations being complemented by the
team spirit/ pride, patriotism and healthy lifestyle re-
lated ones. On the whole, however, the first-year group
was tested notably more ambitious and higher on the
physical education success motivation scale than the
seniors —17.4 versus 15.1 points on average, respec-
tively (U=585; p<0.01).

Conclusion. The survey found the first-year group
physical education / sports practices more frequentand
active than in the senior group, although the latter were
tested more determined and regular in the trainings due
to their better-shaped health/ mood/ well-being agen-
das. The younger group reported more sensitive to
the physical-education-related fashion, social image,
socializing/ communication/ friends-making opportu-
nities — i.e. being driven by their self-assertion, social
approval and recognition needs. They also rank higher
the “aesthetic pleasure” and more sensitive to the com-
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munal opinions. These group motivations, however, are
rather volatile as they tend to fade with the growing dis-
interest form surrounding, time pressures etc.; and it is
not unusual that the younger group is rapidly discour-
aged or disinterested in the academic PW/ sports with
time. Generally, the survey data and analysis found the
genuine physical education motivations being volatile
and underdeveloped in the younger students majoring
in sports-unrelated specialties.

We recommend the academic physical education /
sports curricula being complemented by the psycho-
logical comfort building elements; competitive/ team
sport practices and active games; difficulty-stepping
emotional workouts till sub-maximums; sports-explo-
ration, socializing, morality and team spirit centered
elements; physical self-assertion and health prior-
itizing drivers; competitive progress goal setting ini-
tiatives; and good teamwork and trainer-trainee com-
munication encouragement methods. Such methods
and tools will help develop healthy physical education
/ sporting agendas in the university students to facili-
tate their personality and physical progress for suc-
cess in professional career.

The study was qualified as a bid for the "Intramural
Grant Line No. 826-0D of the Belgorod State National

Research University to support the social and humani-
tarian research initiatives” of 14.08 2020
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Objective of the study was to survey the schoolchildren’s reported physical education competency versus their physical
fitness self-rates and run a correlation analysis.

Methods and structure of the study. We run a questionnaire survey of the 11-year-old schoolchildren (n= 485) under
the ongoing international Health and Behavior of Schoolchildren (HBSC) Research Project and grouped by their physical
education competency self-rates into reportedly competent Group 1 and incompetent Group 2. Then we processed the
group questionnaire survey data by a statistical toolkit x2 criterion and made a physical education competency versus
physical fitness correlation analysis to find correlations of the reported physical education competency with the physical
fitness elements.

Results and conclusion. The survey and analysis of the schoolchildren’s reported physical education competency ver-
sus their physical fitness self-rates found them significantly correlated. The 11-year-olds with excellent and good physi-
cal education competency and physical fitness self-rates demonstrated significantly higher physical education compe-

tency / physical fitness correlations in virtually every physical fithess element than their lower self-rated peers.

Keywords: physical education competency, self-rate, physical fitness, schoolchildren.

Background. Modern school physical educa-
tion research is designed to facilitate the school-
children’s physical, emotional, intellectual, social
and personality progress in the mobilizing historical,
general cultural contexts with healthy values and pri-
orities [8]; with the physical education competency
component apparently contributing to the individual
general culture, motor progress, healthy lifestyle and
confidence. The national and international physical
education competency research communities have
always been interested in the school physical educa-
tion competency related issues. Thus, V.K. Balsevich
(2008) formed basics of the sports-driven physical
education system making a special emphasis on the
physical education knowledgebase within the rel-
evant general cultural and social contexts [1]. The
ongoing international Health and Behavior of School-
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children (HBSC) Research Project surveys their
commitment for physical activity to facilitate school
physical education technologies and physically ac-
tivate school populations, with a special emphasis
on the physical education competency rating com-
ponent [7]. The studies found the schoolchildren’s
health conceptions having multiple components with
the relevant physical, psychological, social and intel-
lectual progress factors of influence [4] that need to
be detailed by further special analyses. It should be
mentioned in this context that the foreign studies of
the school physical education competency correla-
tions with the physical activity / physical fithess are
still rather fragmental [2, 3, 5, 6], and this was the
reason for us to explore them in herein.

Objective of the study was to survey the school-
children’s reported physical education competency
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versus their physical fitness self-rates and run a
correlation analysis.

Methods and structure of the study. We
formed an empirical basis for the study by a ques-
tionnaire survey of the 11-year-old school popula-
tion of both sexes (n= 485) under the ongoing in-
ternational Health and Behavior of Schoolchildren
(HBSC) Research Project. The sample was grouped
by their physical education competency self-rates
into reportedly competent Group 1 and incompe-
tent Group 2. Their physical fitness was ranked by
the question "What are your motor skills on a 5-point
scale?” (very poor to excellent rated by 1 to 5 points,
respectively) with the following elements: V5301
"muscle strength”; V5302 "reaction speed”; V5303
"physical endurance™; V5304 "physical flexibility™;
and V5305 "movement coordination™.

Results and discussion. Fig. 1 hereunder
demonstrates the individual physical fitness self-
rates depending on the reported physical educa-
tion competency. The reportedly competent Group
1 self-rated its physical fitness significantly higher
(p<0.05) thanincompetent Group 2. Further analy-
sis of the key physical fitness elements (strength,
speed, endurance, flexibility and coordination)
showed the both groups rating speed higher than
flexibility, with the Group 2 and Group 2 physical
fitness averages estimated and 4.2 and 3.2 points,
respectively.

V5301 muscle strength;

V5302 reaction speed;

V5303 physical endurance;

V5304 physical flexibility

V5305 movement coordination SEEEEEEEEEEEEEEE

Group 1 Group 2

Figure 1. Averaged group physical fitness self-
rates, points, p<0.05

Figure 2 gives analysis of the reportedly "excel-
lent” (5 points) and "good" (4 points) motor skills
in the strength, speed, endurance, flexibility and
coordination domains. Group 1 and Group 2 self-
rated their motor skills excellent and good 52.5% to
90.8% and 28.2% to 51.6%, respectively.

—®— Group 1

== Group 2

Figure 2. Group ‘excellent’ and ‘good’ motor
skills self-rates, p<0.05
Group 1 Group 2

Group physical fitness data correlation analysis
found higher correlations of the reported physical
education competency with physical fithess in Group
1 versus Group 2, with the average bilateral correla-
tions significant (p <0.01, r = 0.318 to 0.476) in the
both groups. Group 1 was tested with higher signif-
icant direct correlations than Group 2 (9 and 5, re-
spectively). We found no significant correlations of:

— Flexibility versus coordination in Group 1; and

— Strength versus flexibility; strength versus co-
ordination; speed versus flexibility; flexibility versus
coordination; and endurance versus coordination in
Group 2.

The close and significant correlations give fair
grounds to conclude that the physical education
competency and physical fitness self-rates are in-
terdependent in the causes and effects, with this
result supporting our prior assumption. In other
words, the 11-year-olds with excellent and good
physical education competency and physical fit-
ness self-rates demonstrated significantly higher
physical education competency / physical fitness
correlations in virtually every physical fitness ele-
ment than their lower self-rated peers. This finding
is consistent with the prior study reports [2, 3, 5, 6]
that found the schoolchildren’s self-reported physi-
cal education competences being correlated with
the physical activity / physical fitness self-rates.

Conclusion. The survey and analysis of the
schoolchildren’s reported physical education com-
petencyversus their physical fitness self-rates found
them significantly correlated. It gives us grounds
to recommend that the school physical education

Theory and Practice of Physical Culture | teoriya.ru | March | No 32022



PEOPLES’ PHYSICAL ACTIVITY

‘*’ 0

Bk

teaching community should give due priority to spe-
cial physical progress encouragement methods and
tools customizable to the age-specific physical ed-
ucation competency and knowledgebase.
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Objective of the study was to analyze correlations between regulatory functions and physical activity in primary school

groups.

Methods and structure of the study. We sampled for the study the 8 year-old 2-grade students (n=103, 47 boys and

56 girls) at Moscow schools and split them up into unsporting Group 1 (n=49) and sporting Group 2 (n=54) of individu-
als trained at least twice a week for 45+min in 1+ sport groups on an off-class basis for at least one year. The sample was
tested on an individual basis, with the test data processed by SPSS 21.0 software written in R-language (version 4.0.3). We
used NEPSY-II Neuropsychological Test System (designed to test mental functions in the 3-16-year-olds) to rate the self-
regulation elements in the sample. Visual operational memory was rated by a Design Memory subtest; restraining control by
an Inhibition subtest run in two series with different triggers/ stimuli; cognitive flexibility by a Sorting Animals subtest using
cards with animals; and the short-term auditory memory was rated by the A.R. Luria’s Ten Words test.

Results and conclusion. Our tests and and analyses rated the habitually sporting children meaningfully higher on the
self-regulation and short-term auditory memory scales than their unsporting peers, with the highest progress and inter-
group differences in the cognitive flexibility tests. This finding gives us the reasons to recommend reasonably high physical
activity among the most efficient cognitive progress facilitation methods.

Keywords: regulatory functions, self-regulation, operational memory, physical activity, sport, primary schoolchildren.

Background. Regulatory function is referred
herein as the array of cognitive functions responsi-
ble for non-standard (non-stereotyped) responses
to new/ challenging situations in need of special
concentration. As provided by Miyake et al., the
self-regulation functions are headed by visual and
auditory operational memory, restraining control
(to inhibit a standard response and find the right
one) and cognitive flexibility (that facilitates tran-
sition from one rule/ viewpoint to another) [7]. It
should be noted that the self-regulation skills are
often more important for social success than the
intellectual abilities [8], and this is the reason for
the modern child development programs to give a
growing priority to the self-regulation encourage-
ment methods.

Physical activity is commonly ranked among the
most accessible methods to facilitate progress in the
self-regulation domain since mental functionality is
known to fall with sags in the physical fitness [2]. Thus
children with sedentary lifestyles are always tested
with low restraining control [4], whilst habitual team
sports and active games are known to improve cog-
nitive flexibility [10] and develop operational memory
in sporting underage groups [3]. Some authors be-
lieve, however, that physical activity is beneficial for
self-regulation only in case of high-intensity trainings
[6]; whilst the others find no meaningful progress in
regulatory functions with habitual physical activity [9].
Therefore, benefits of physical activity for progress in
self-regulation functions are still arguable in the re-
search community.
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Objective of the study was to analyze correla-
tions between regulatory functions and physical activ-
ity in primary school groups.

Methods and structure of the study. We sam-
pled for the study the 8 year-old 2-grade students
(n=103, 47 boys and 56 girls) at Moscow schools
and split them up into unsporting Group 1 (n=49)
and sporting Group 2 (n=54) of individuals trained
at least twice a week for 45+min in 1+ sport groups
on an off-class basis for at least one year. The sam-
ple was tested on an individual basis, with the test
data processed by SPSS 21.0 software written in
R-language (version 4.0.3). We used NEPSY-II
Neuropsychological Test System (designed to test
mental functions in the 3-16-year-olds) to rate the
self-regulation elements in the sample [9]. Visual
operational memory was rated by a Design Memory
subtest; restraining control by an Inhibition subtest
run in two series with different triggers/ stimuli;
cognitive flexibility by a Sorting Animals subtest
using cards with animals; and the short-term au-
ditory memory was rated by the A.R. Luria’s Ten
Words test [10].

Results and discussion. We first rated and ana-
lyzed correlations between the sporting lifestyle and
self-regulation function elements (see Table 1); and
found the highest correlation for cognitive flexibility.
This finding gives us the reasons to believe that physi-
cal activity facilitates progress in cognitive flexibility
critical for decision-finding and problem solving ca-
pacity.

Table 1. Correlations between the sporting life-
style and self-regulation function elements ( *p<0.05;
**p<0.01)

Tests | Sporting lifestyle

Visual operational memory ,28%*
Naming time -, 2%
Inhibition time -,31*
Attention switch, missed errors -, 2"
Switch time -,3**
Cognitive flexibility, number of right 43
groups

Short-term auditory memory, reps -,22%
needed to memorize

Then we analyzed the subtest data of the unsport-
ing Group 1 versus sporting Group 2: see Table 2.

Sporting Group 2 was on average tested higher
than the unsporting on the Visual Operational Mem-
ory Image and Visual Operational Memory Total
Score scales; and faster in the Inhibition test, al-
though the group error rates were virtually the same.
It is not unlikely that the sporting lifestyle develops
the fast decision-making abilities encouraged by
the sport-specific instructions and goals, with a top
priority to fast completion; and this is the reason
why the sporting children get used to concentrate
on this aspect as required by their sporting expe-
riences. Furthermore, sporting Group 2 was test-
ed meaningfully better than Group 1 (56% correct
namings versus 36%, respectively) in the Sorting

Table 2. Group 1 and Group 2 test data averages and differences, (M — average, p — meaning ratio)

Subtests | Group 1 | Group 2 | t/U test | p
Visual operational memory
Design memory: image 48,92 52,43 t=-3,317 0,001
Design memory: location 26,63 27,69 U=957,0 0,013
Design memory: total score 107,4 118,9 t=-2,876 0,005
Restraining control
Naming: missed errors 0,24 0,15 U=1241,0 0,411
Naming: corrected errors 0,65 0,37 U=1110,0 0,085
Naming: time 60,16 56,2 t=2,128 0,036
Inhibition: missed errors 1,29 1,24 U=1290, 0,816
Inhibition: corrected errors 2,38 2,26 Uu=1212,5 0,458
Inhibition: time 88,88 79,8 t=2,542 0,013
Attention switch: missed errors 5,08 2,79 U=1021,5 0,043
Switch: corrected errors 4,67 3,66 U=1137,5 0,217
Switch: time 126,6 111,8 t=23,108 0,002
Cognitive flexibility
Sorting animals | 4,37 | 6,76 |t= -4,87 | 0,000
Short-term auditory memory
Ten Words: reps needed to memorize | 4,51 | 3,93 | U=989,5 | 0,024
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Animals test — that may be interpreted as indicative
of the higher cognitive flexibility. And the short-term
auditory memory tests also rated sporting Group 2
significantly higher than Group 1 - that may be due
to the fact that sporting children naturally develop
due attention to verbal instructions on tactics and
goals in the sports groups, with their short-term
memorizing abilities facilitated by the training and
competitive settings more efficiently.

Conclusion. Our tests and and analyses rated the
habitually sporting children significantly higher on
the self-regulation and short-term auditory memory
scales than their unsporting peers, with the highest
progress in the cognitive flexibility tests. Therefore,
sporting lifestyles were tested to facilitate self-regu-
lation skills critical for success in the learning and so-
cializing domains. We recommend further studies to
anlayze correleations of the regulatory functions with
the sport-specific physical activity to find the sport
disciplines most beneficial for the children’s develop-
ment agendas.
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Abstract

Objective of the study was to analyze benefits of a project management technology for the modern academic
physical education system.

Methods and structure of the study. We run, for the purposes of the study, the academic physical education
system Management Survey in the Belgorod, Kursk and Lipetsk Oblasts using a questionnaire survey of the academic
physical education system communities and focus group interviews. We sampled students (n=1000), faculties and
researchers (n=300), and university management (n=140). The survey was designed to find attitudes of the academic
physical education system communities to the academic physical education system management system and poten-

tial benefits of the modern project activity for the latter.

Results and conclusion. We found the project management technology being potentially beneficial for the aca-
demic physical education system, conditional on the sound institutional and technological provisions analyzed herein.

Keywords: academic physical education system, project management technology, dispositions, strategies, sys-

tem (project) approach, partnership, pertinency.

Background. Project management may be de-
fined as the systemic process to attain specific goals
in specific missions, with their outcomes ratable on the
time, cost, effectiveness and quality scales. This mul-
tisided process is applicable in the modern academic
physical education system based on sound theoretical
and practical provisions supported by empirical data.
Reforms of the academic physical education system
are mostly driven by the shareholders’ policies and
agendas and, hence, the management group prac-
tices and behavioral standards. The socio-technolog-
ical missions of such reforms are extremely challeng-
ing for at least the following reasons: first, not every
variable in the academic physical education system is
controllable by the university management; second,
they reforms are always limited by the communal val-
ues, priorities and standards; and, third, every social
technology has its limitations.

It should be mentioned that every socio-techno-
logical approach generates a range of opportunities
and solutions, and some of them are offered by the

hitp://www.tpfk.ru

modern project management technology that may be
beneficial for the academic physical education system
— viewed as the cluster of interrelated and interde-
pendent institutions geared to ensure health protec-
tion and physical progress of the academic commu-
nities by multisided physical education and culturing
services — within their natural limitations [1].

Objective of the study was to analyze benefits
of a project management technology for the modern
academic physical education system.

Methods and structure of the study. We used
as a starting point for the study the Academic Physi-
cal Education System Management Survey (2018-
2021) in the Belgorod, Kursk and Lipetsk Oblasts us-
ing the following methods: 1) questionnaire surveys
of the academic physical education system commu-
nities: students (n=1000), faculties and researchers
(n=300), and university management (n=140); and
(2) focus group interviews of the university faculties
and researchers (n=12) and university management
(n=12).
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Results and discussion. The survey found the
university faculties and researchers generally happy
with the existing academic physical education system
management system rated by 7.6 points on a 10-point
scale; although the present academic physical edu-
cation system management policies and procedures
were rated high by only 22.3% of the faculties and
researchers; whilst 43.3% and 10.7% of the sample
rated them acceptable with reservations and low, re-
spectively [2]. Therefore, most in the key academic
physical education system actors realize more or less
clearly drawbacks of the existing institutional mecha-
nisms that effectively limit the management process
and give rise to the relevant specific problems clas-
sifiable by the management levels. The student com-
munity, for instance, was tested unhappy with the
limited choice of sports; limited sports competitions;
remote locations of the university sports facilities, etc.
This means that the academic physical education sys-
tem community shows an implicit demand for reforms
in the system management methods. These reforms
could be facilitated, among other things, by the mod-
ern project management technology.

Clear benefits of the project management for the
system are due to (a) its practical focuses; (b) special
provisions for the academic learning being efficiently
combined with practical professional progress facili-
tated by the practical project activity; (c) prioritization
and individualization of the physical education service;
and (d) potential cooperation in the project teams with
leaders from a wide range of institutions.

The respondents were found little aware of the po-
tential benefits, logics and application mechanisms
of a project approach in the academic physical edu-
cation system management system, with only 52.3%
of the faculties and researchers found somewhat in-
formed about the project approach applications for
the academic physical education system progress
goals [3] — and may be for this reason the university
management rated benefits of the project approach
for the academic physical education system progress
by only 6.6 points on a 10-point scale — in spite of their
little awareness of its potential benefits.

Despite this relative skepticism of academic physi-
cal education system communities, we believe that
benefits of the modern project management for the
system are well grounded for many reasons. Great po-
tential of the project management is due at least to the
fact that it helps mobilize the passive strata in the sys-
tem, with every APES actor effectively encouraged to

contribute to the management policies and practices
and given a chance to advance its progress agenda
in the project design and implementation process. It
should be emphasized, however, that every project
approach has its natural time limitations and, there-
fore, its strategic visioning is relatively short.

Project activity may be highly beneficial when it is
designed on principles of strategic vectoring, sys-
temic approaching, due partnership and relevance
(pertinence). Thus, the strategic vectoring principle
means that the academic physical education sys-
tem management will be customized to the nonlin-
ear social progress with account of the theoretically
grounded progress forecasts for the nation on the
whole and university in particular. The systemic ap-
proaching principle implies the efforts to intercon-
nect the solutions in the project activity based on a
comprehensive provisioning [4] so as to contribute
to the progress strategies of the academic physical
education system on the whole and university in par-
ticular. This means that every project will be designed
to contribute to the relevant project chain/ ring, with
each of them addressing a specific problem found by
surveys of the academic physical education system
communities.

The partnership principle implies that the university
management should be open for contributions from
the university community — to effectively improve the
management decision-making, expand the resource
base and competencies of the project team, and
thereby attain the project goals more effectively. Such
partnership will be managed by a public council as its
key management body and a fundamental platform
for the project initiation.

And the relevance/ pertinence principle means that
the potential benefits of the project should be ana-
lyzed by an efficient set of progress criteria to avoid
formalism in the project implementation and progress
reports so as to rate the project progress and benefits
on a highly objective and dependable basis.

Conclusion. We recommend the academic physi-
cal education system being advanced by reasonably
prioritized institutional and technological solutions as
follows. First, the system needs an academic physical
education system progress strategy to secure healthy
lifestyle building opportunities for every academic
physical education system actor with a ready access
to and facilitating provisions for the physical education
and sports services. These solutions will be addressed
by the long-term goals with the relevant efficient man-
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agerial, institutional and educational tools to facilitate
healthy changes in the communal preferences and
behavioral standards, with every actor offered an ac-
cess to the project activity on a voluntary basis.

Second, the system will cultivate fitness and abil-
ity of each actor to contribute to the project design
process, with the systemic project activity increas-
ingly ranked among the individual needs and priorities
with the growth of interest, skills and experience in the
practical project activity.

Third, the academic physical education system
will be put on a sound management structure to ef-
fectively coordinate the project activity, with the public
councils recommended as the best institutional body
composed of the university managers, faculty mem-
bers, researchers, students and NGO activists. Such
public councils will take management decisions for
academic physical education system progress to con-
sider the system progress options, analyze the pro-
gress reports and coordinate the academic physical
education system advancement activities.

And fourth, the academic physical education sys-
tem progress initiatives will be evaluated by a set of
efficient progress criteria to rate: benefits of the pro-

hitp://www.tpfk.ru

ject on the whole; project deliverables and outcomes;
project progress reports; project implementation ex-
perience and practical skills; and self-reports of the
project benefits by the teams.
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Abstract

Objective of the study was to reveal the dynamics in the physical fitness of the Physical Education Department stu-
dents.

Methods and structure of the study. Subject to the study were the 4-year students (2017 through 2020) of Belgorod
State National Research University (n=72, 36 young women and 30 young men). The researchers used analysis and summa-
ries of the reference scientific literature, physical fitness tests and standard mathematical statistical data processing toolkit.
The experiment was 4 years long. Physical fitness was ranked excellent, good, moderate and low according to the GTO gold,
silver, bronze badge and lower standards, respectively.

Results and conclusion. The studies showed the Physical Education Department students’ physical fitness level re-
maining virtually same throughout the academic period, moreover some progress was noted in some physical fitness com-
ponents. Knowing that the practical Physical Education training hours in the curriculum tend to fall by the fourth year, we
may assume that the main reason for the specific progress is the still high interest and commitment for Physical Education

in the students.

Keywords: physical fitness, GTO Complex, Physical Education Department students.

Background. As reported by many research-
ers, health standards of the national school and
university populations have been on decline for the
last decades [1] despite the commonly recognized
need for healthy university graduates committed for
a healthy lifestyle as a basis for progress. This holds
particularly true for graduates of the Physical Edu-
cation specialist training system [2, 4], and it was
the reason for us to test and analyze the year-to-
year physical progress of the Belgorod State Na-
tional Research University students using the stand-
ard GTO Complex test set.

Objective of the study was to test and analyze
the year-to-year physical progress of the Physical
Education Department students.

Methods and structure of the study. We sam-
pled for the 4-year study (2017 through 2020) the
1-4-year students of Belgorod State National Re-
search University (n=72, equal gender split), with

exclusion of the 3rd year due to the self-isolation
period. We used analyses and summaries of the
reference scientific literature, physical fithess
tests from the standard GTO Complex test set and
a standard mathematical statistical data process-
ing toolkit. Physical fitness was ranked excellent,
good, moderate and low according to the GTO
gold, silver, bronze badge and lower standards, re-
spectively.

Results and discussion. A comparative analy-
sis of the averaged physical fitness test data found
virtually no year-to-year physical progress in the
sample on the whole, with some variations in spe-
cific tests in the male group. Thus the speed tests
found some progress or no regress; strength tests
showed some progress at the start with a regress
later on; whilst flexibility was tested to sag by year 2
and then grow by year 4. In the standing long jump
test, the male group showed some regress with age
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Table 1. Year-to-year physical fitness test data: male group

Tests | year 1 | year 2 | year 4
t=1,5; p>0,05
60m sprint, s 8,2+0,10 8,0+0,09 8,0+0,08
t=0,3; p>0,05
t=0,1; p>0,05
3kmrace, s 818,7+46,6 825,8+27,96 828,5+32,58
t=0,1; p>0,05
t=1,4; p>0,05
Pull-ups, reps 12,3+2 16,3%2,23 14,3+1,85
t=0,7; p>0,05
t=0,1; p>0,05
Front leans on a bench, cm 15,4%1,46 15,1£2,08 14,9£1,69
t=0,1; p>0,05
t=1,0; p>0,05
Standing long jump, cm 246,3+4,24 255,3+8,09 249,54, 16
t=0,6; p>0,05
t=0,7; p>0,05
1min sit-ups test, reps 52,3%£2,62 54,6%£2,16 49,6+2,54
t=1,5; p>0,05
Table 2. Year-to-year physical fitness test data: female group
Tests | year 1 | year 2 | year 4
t=0,5; p>0,05
60m sprint, s 9,9+0,26 9,7+0,26 9,7%0,2
t=0,0; p>0,05
t=0,3; p>0,05
2km race, s 650,7+22,28 659,6+24,3 612,2+21,38
t=1,5; p>0,05
t=1,1; p>0,05
Pull-ups, reps 16,4+£2,07 21,4+4,06 19,0+2,8
t=0,5; p>0,05
t=0,1; p>0,05
Front leans on a bench, cm 16,5+1,33 16,2+2 18,8+1,87
t=1,0; p>0,05
t=0,0; p<0,05
Standing long jump, cm 198,9+4,8 199+4,46 195,6+4,20
1=0,6; p>0,05
t=1,3; p>0,05
1min sit-ups test, reps 46,7+1,87 51+2,73 48,9+2 4
t=0,6; p>0,05

— versus progress in the speed-strength rating 1min
sit-ups test.

In the female group, the physical fithess compo-
nents were also tested to vary differently with age.
Thus the speed tests showed no regress, whilst en-
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durance rated by the 2 km race test showed a re-
gress with age - in contrast to strength tested to
grow significantly year-to-year. Flexibility wa tested
to grow by year 2 and stand virtually the same there-
after. The sit-ups test showed some regress to year
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2 and a plateau thereafter. On the whole, the option-
al tests caused no problems in the female group,
with every girl tested high.

It should be emphasized that the standard Physi-
cal Education service hours contract year-toyear in
every discipline. Only 24 individuals in the sample
reported committed for their sports careers and ac-
tively competing, whilst the rest reported commit-
ment for self-reliant physical practices with different
purposes.

Conclusion. The Physical Education Depart-
ment students’ year-to-year physical progress
tests and analysis showed the physical fitness on
the whole standing virtually the same for the ac-
ademic period, despite some progresses in the
speed, strength and speed-strength endurance
tests. Knowing that the practical Physical Edu-
cation training hours in the curriculum contract
by year 4, we may assume such a progress be-
ing due to the still high interest and commitment
for Physical Education prior to and upon gradua-
tion, with the young Physical Education specialists
mostly having good physical progress agendas and
healthy lifestyle and actively trained.

The study was sponsored by State Contract No.
0624-2020-0012 for 2020-2022 with the Belgorod
State National Research University for “Integrative
Academic Specialist Training Methodology: uni-
versal competencies and priorities, social service

agenda and poly-subjectivity formation in future
teachers”
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