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Abstract

The purpose of this study was to determine the age-specific features of the manifestation of differences in the speed
fitness of younger grade boys who attend a karate class at the sports and health stage.

Materials and methods. The study participants were 60 younger grade boys (aged 7 to 10). They were divided into
four groups: those aged 7, 8, 9, and 10, each of the age group comprising 15 participants. The children’s technical level
corresponded to the student grades of 10th or 9th Kyu (Orange Belt). The children and their parents were informed
about all the features of the study and gave their consent to participate in the experiment. The solution of the set
tasks involved the use of the following research methods: review and analysis of scientific and methodical literature,
pedagogical observation, timing of educational tasks, testing, pedagogical ascertaining experiment, methods of

mathematical statistics.

Results. Statistically significant (p<.05) age-specific differences were observed in the speed in integral movements
(p=.037; p=.004; p=.041), in the latent time of a simple motor response (p=.003; p=.001; p=.026), and in the frequency
of unloaded movement (p=.002; p=.039; p=.001) between all the study groups aged 7-8, 8-9, and 9-10, respectively;

in speed-strength abilities (p=.009; p=.024) between the groups aged 7-8 and 9-10; in the general motor function of
the body (p=.007; p=.006) between the groups aged 7-8 and 8-9; and in the frequency of a single movement (p=.044)

between the groups aged 8-9.

Conclusions. Based on the results of the SI and SSI indices, most younger grade karate boys develop harmoniously and
have a sufficient level of development of speed abilities, their results clearly showing improvement. It was established
that there are differences between children in various structural units of speed, which correspond to the age indicators

and technical levels of the karate boys.

Keywords: boys, speed abilities, kyokushinkai karate, younger grade students.

Introduction

The State actively responds to the negative challenges of
nowadays and promotes the development of new innovative
approaches to implement the idea of ‘Formation of a healthy
nation’ State and regional programs are actively being cre-
ated, international charitable foundations offer programs for
the development of physical education and mass physical cul-
ture using modern technologies for teaching motor actions
and developing physical abilities in various forms of work in
physical education at school.

The President’s nationwide Healthy Ukraine program
has been developed. The healthy school model is one of the
components of this program. It is designed to improve the
citizens’ health and quality of life, to make sports accessi-
ble to everyone. Its main task is to make a healthy lifestyle

© Lytvyn, O., & Marchenko, S., 2023.
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part of the Ukrainian mentality. The program was created by
the Office of the President of Ukraine together with relevant
ministries: Ministry of Education and Science, Ministry of
Youth and Sports, and Ministry of Health. Many experts and
specialists from various fields took part in the development
and discussion of the program (The healthy school model is
a component of the President’s Healthy Ukraine program,
2021).

A comprehensive New physical education program was
created on the platform of the international charitable fund
Parimatch Foundation to develop and popularize physical
education in schools with the aim of increasing the phys-
ical activity of children aged 6 to 16, motivating physical
education teachers to introduce new modern approaches to
conducting their classes, providing tools to make physical
education classes up-to-date and interesting for the digital
generation (The comprehensive New physical education pro-
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gram, 2021). New sports modules such as game, traditional,
and new ones are being introduced to physical education
classes. To date, the Ministry of Education and Science of
Ukraine has approved more than 40 modules in sports. These
modules also include various types of martial arts: hand-
to-hand combat, wushu, military sports games, horting,
fencing, and unarmed combat (Krutsevych, Tymchyk, Der-
evianko, and others, 2017; Pedan, Kolomoiets, Boliak, and
others, 2022). A lot of research has been recently conducted
on the implementation of kyokushinkai karate within the
school process (Marchenko & Kovalenko, 2020; Marchenko
& Satdyiev, 2021; Marchenko, Ivashchenko, Jagiello et al.,
2022). Hence there are prerequisites for offering supplements
to already existing modules, creating a separate new section
of martial arts in the school curriculum or using the data
obtained from completed studies in out-of-class and out-of-
school work in the form of sports work in sports classes.

The use of well-organized children’s martial arts pro-
grams can lead to increased motor activity, improved physi-
cal condition, motor skills, and physical fitness of schoolchil-
dren, influence the mental health and character formation of
young people, increase social skills and self-confidence. As
for motor skills, Khudolii & Marchenko (2007), Boguszewski
& Socha, (2011), Stamenkovi¢, Manié et al. (2022) noted the
need to develop explosive power, speed of movements, agil-
ity, strength, balance and accuracy during training.

The dominant physical components that martial arts ath-
letes must constantly train are reaction, coordination, and
speed. These three things are closely related to some tech-
niques necessary in martial arts, specifically kicking and
punching, and defense techniques (Siregar, Soegiyanto &
Rustiadi, 2021; Marchenko, Jagiello, Iermakov et al., 2021;
Zymogliad & Marchenko, 2021).

In view of the above, the study of the specific features
of the manifestation of various speed components in school
students is a topic of relevance.

The purpose of this study was to determine the age-spe-
cific features of the manifestation of differences in the speed
fitness of younger grade boys who attend a karate class at the
sports and health stage.

Materials and methods

Study participants

The study participants were 60 children who were
tested to determine their level of speed abilities. The study
sample was divided into four age groups: 7-year-old boys
(n=15), 8-year-old boys (n=15), 9-year-old boys (n=15), and
10-year-old boys (n=15). The children and their parents were
informed about all the features of the study and gave their
consent to participate in the experiment. The children’s tech-
nical level corresponded to the student grades of 10th or 9th
Kyu (Orange Belt). All the participants did regular practical
training, which comprised 3 classes per week, each about
90 minutes long. The inclusion criteria were the absence of
injuries in the last 2 months and the absence of intake of
medication that could affect the correct performance of tests.

Ethical considerations. Ethical approval of the entire
study was obtained from the Ethics Committee of H.S. Sko-
voroda Kharkiv National Pedagogical University. All the par-

ticipants were given an information sheet detailing the study
conditions. The study procedure and possible risks were ex-
plained to all the participants and their parents by mem-
bers of the research team. The participants were informed
that they could withdraw from the study at any time and for
whatever reason without explanation. Informed consent was
obtained from all the participants and their parents. All pro-
cedures were performed in accordance with the Declaration
of Helsinki.

Study organization

The solution of the set tasks involved the use of the fol-
lowing research methods: review and analysis of scientific
and methodical literature, pedagogical observation, timing
of educational tasks, testing of speed abilities, pedagogi-
cal ascertaining experiment, and methods of mathematical
statistics.

To determine the level of the indicators under study ac-
cording to age, various manifestations of speed were tested
using a battery of fitness tests that comprehensively char-
acterize various manifestations of speed abilities. The tests
were selected depending on the subject matter and were in-
cluded in the analysis according to the purpose of the study.
The tasks performed during the examination of the children
were assessed using quantitative indicators (Eurofit, 1993;
Krutsevych, Vorobiov & Bezverkhnia, 2011; Zymohliad &
Marchenko, 2021).

Control exercises were carried out in the gym and on
the sports field of the school. Before the examination, a set
of exercises (10-15 minutes) was performed, which included
running, jumping, general physical development exercises,
and movement games. It was aimed at preparing the children
to perform the test tasks.

The method of determining the speed and speed-strength
indices proposed by Krutsevych, Vorobiov & Bezverkhnia
(2011) was used as criteria for performing a differentiated
assessment of the motor fitness of younger grade students.
Both speed and speed-strength indices take into account
the appropriate values of the ratio of the morphological and
functional indicators of school students, because of this, a
downward deviation of these values can be evidence of a
low level of functional capabilities as an indicator of physical
condition (Tables 1, 2).

Table 1. Speed Index (SI) assessment for children and
adolescents, c. u. (according to Krutsevych et al., 2011)

Functional level
High Above average  Average Belowaverage Low
4.3 4.2-3.9 3.8-3.5 3.4-3.1 3

Table 2. Speed-Strength Index (SSI) assessment for boys,
c. u. (according to Krutsevych et al., 2011)

Functional level

BT High Above Average Below Low
average average

7to 10 1.11  1.1-1.01 1.0-0.91 0.9-0.81 0.8

11to 15 1.26  1.25-1.16 1.15-1.07 1.06-0.96 0.95

16 to 17 1.31  1.3-1.21 1.2-1.11 1.1-1.01 1.0

18 to 20 141 14-131 13-1.21 1.2-1.11 1.1
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Statistical analysis

The study used IBM SPSS 26 software application. The
following parameters were calculated: arithmetic mean value
(X), standard deviation, which characterizes the variability of
the characteristic (S), independent samples t-test, and Mann-
Whitney U-test. The hypothesis of equality of variances for
the compared groups was determined using Levene’s test.

Results

Tables 3-10 provide the data of the statistical analysis
of the features of the manifestation of speed abilities in the
younger grade boys who attend a sports class of kyokushinkai
karate.

Table 3 shows a differentiated assessment of the devel-
opment of speed and speed strength in younger boys de-
pending on their anthropometric measures (body length).
Comparison of the obtained values with the tabular data of

Table 3. Distribution of boys according to the level of
development of speed abilities

Functional level, %

Indices Age High Above fe Below
average average
7 - 20.0 333 20.0 26.7
Speed 8 . 33.3 26.7 40.0 -
(ST) 9 13.3 33.3 333 200 -
10 20.0 20.0 33.3 26.7 -
7 26.7 46.7 20.0 6.7 -
Speed-strength 8 6.7 46.7 40.0 6.7 -
(SSI) 9 200 267 333 200 -
10 26.7 26.7 40.0 6.7 -

Krutsevych, Vorobiov & Bezverkhnia (2011) makes it possi-
ble to conclude that the boys of all age categories have above
average, average, below average, and low levels. It should be
noted that a high level of normative differentiated assessment
of the development of speed relative to body length is not ob-
served in boys aged 7 and 8. Moreover, all group samples did
not fall into the low level category, except for boys aged 7 with
a percentage of 26.7%. The great bulk of the children (85%)
was distributed in the SI according to levels as follows: above
average (26.7%), average (31.7%), and below average (26.7%).
The distribution is somewhat different in the SSI: 70% of the
children fell into the categories of above average (36.7%) and
average (33.3%) levels. The analyzed indices show that the
children develop harmoniously and have a suflicient level of
development of speed abilities.

The improvement of motor abilities with age and the
effect of the body length of the children on their results are
clearly visible. Guided by the obtained index data, it is possi-
ble to implement the person-centered approach, which con-
tributes to the prerequisites for the development of the best
motor mode in the process of developing motor abilities. This
motivates younger children to develop motor skills during
training sessions.

To choose a statistical method for the review of average
values, variances in the groups were first compared using
Levene’s test of equality of variances. Depending on the level
of significance, the parametric independent samples t-test
(Tables 4, 7, 9) or the non-parametric Mann-Whitney U-test
(Tables 5, 6, 8, 10) were chosen as the basis for calculations.

The calculated significance levels of empirical t-tests
demonstrate that there are statistically significant differences
(p<0.05) in almost all data between the groups of boys aged
7 and 8.

The age-specific characteristics of these children affect
their level of speed in integral movements “30 m running

Table 4. Analysis of the specific features of the manifestation of speed in boys aged 7 to 8

Test for independent samples

Levene’s test

t-test for equality of means

Test 95% confidence interval

number Investigated indicators E . . . - As for the difference
Lower Upper

1 30 mrunning from a standing start,s ~ 5.172 0.031 2.596 0.015 0.680 0.262 0.143 1.217

2 Standing long jump, cm 0.032 0.86 -2.787 0.009 -8.933 3.205  -15.499 -2.368
3 Shuttle run 4x9 m, s 5.363 0.028 3.795 0.001 0.893 0.235 0.411 1.375
4 Falling Dietrich’s stick grasp, cm 2.198 0.149 3.209 0.003 4.267 1.33 1.543 6.991
5  Rope jumping, times 0.525 0.475 -3.351 0.002 -3.933 1.174 -6.338 -1.529
6  Speed side kicks, (Cres) 1.903 0.179 -1.053 0.301 -0.027 0.025 -0.079 0.025
7 Speed Index, (SI) 2.185 0.150 -1.411 0.169 -0.200 0.142 -0.490 0.090

8 Speed Strength Index, (SSI) 0.014 0.908 -1.163 0.255 -0.036 0.031 -0.099 0.027

Equal variances are assumed
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Table 5. Analysis of the specific features of the manifestation
of speed in integral movements (30 m running) in boys aged
7t08

Summary of the Mann-Whitney U-test for independent samples

Total 30

Mann-Whitney U value 62.000
Wilcoxon W value 182.000
Test statistics 62.000
Standard error 24.055
Standardized test statistics -2.099
Asymptotic significance (2-tailed test) .036
Exact significance (2-tailed test) .037

Table 6. Analysis of the specific features of the manifestation
of the general motor function of the body and resistance to
tempo changes (shuttle run 4x9 m) in boys aged 7 to 8

Summary of the Mann-Whitney U-test for independent samples

Total 30

Mann-Whitney U value 48.000
Wilcoxon W value 168.000
Test statistics 48.000
Standard error 24.058
Standardized test statistics -2.681
Asymptotic significance (2-tailed test) .007
Exact significance (2-tailed test) .007

from a standing start” (p=.037), in speed-strength abilities
“Standing long jump” (p=.009), in the general motor func-
tion of the body and resistance to tempo changes “Shuttle
run 4x9 m” (p=.007), in the latent time of a simple motor
response “Falling Dietrich’s stick grasp” (p=.003), and in the
frequency of unloaded movement “Rope jumping” (p=.002).

In the test “Speed side kicks on rackets with a partner
in running around the cones following an S-shaped path”
(side kicks — SK), which characterizes the manifestation of
the frequency of a single movement in the boys of this cat-
egory, the obtained data do not differ statistically significantly
(p=.301). No significant differences were observed between
the speed and speed-strength indices in these age groups
(p=.169; p=.255, respectively).

The ascertaining experiment revealed great statistically
significant age-specific differences in children aged 8 and 9
based on the results of the tests “30 m running from a stand-
ing start” (p=.004), “Shuttle run 4x9 m” (p=.006), “Falling
Dietrich’s stick grasp” (p=.001), “Rope jumping” (p=.039),
and “SK” (p=.044).

Table 8. Analysis of the specific features of the manifestation

of speed-strength abilities (standing long jump) in boys
aged 8to 9

Summary of the Mann-Whitney U-test for independent samples

Total 30

Mann-Whitney U value 158.500
Wilcoxon W value 278.500
Test statistics 158.500
Standard error 24.085
Standardized test statistics 1.910
Asymptotic significance (2-tailed test) .056
Exact significance (2-tailed test) .056

Table 7. Analysis of the specific features of the manifestation of speed in boys aged 8 to 9

Test for independent samples

Levene’s test

t-test for equality of means

95% confidence

m;l:lsl:er Investigated indicators E p ¢ P Ax As intervafl:rf;:ctehe dif-
Lower Upper
1 30 m running from a standing start, s 0.013 0.91 4.87 0.004 1.013 0.208 0.587 1.44

2 Standing long jump, cm 4.987 0.034 -2.305 0.029 -9.6 4.165 -18.131 -1.069

3 Shuttle run4x9 m, s 0.201 0.657 3.002 0.006 0.647 0.215 0.205 1.088

4  Falling Dietrich’s stick grasp, cm 2.766 0.107 4.313 0.001 4.867 1.128 2.555 7.178

5  Rope jumping, times 1.238 0.275 -2.167 0.039 -3.2 1.477 -6.225 -0.175

6  Speed side kicks, (Cres) 3.247 0.082 -2.110 0.044 -0.085 0.041 -0.168 -0.002

7 Speed Index, (SI) 0.01 0.922 -3.746 0.001 -0.473 0.126 -0.732 -0.214

8  Speed Strength Index, (SSI) 0.585 0.451 -0.898 0.377 -0.029 0.033 -0.096 0.038

Equal variances are assumed
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Table 9. Analysis of the specific features of the manifestation of speed in boys aged 9 to 10

Test for independent samples

Test

Levene’s test

t-test for equality of means

95% confidence

number Investigated indicators F p ¢ p Ax As intervta}elrt:):ctehe dif-
Lower Upper
1 30 m running from a standing start, s 5.044 0.033 2.404 0.023 0.44 0.183 0.065 0.815
2 Standing long jump, cm 3.258 0.082 -2.38 0.024 -10.2 4.286 -18.98 -1.42
3 Shuttle run 4x9 m, s 0.92 0.346 1.811 0.081 0.373 0.206 -0.049 0.796
4  Falling Dietrich’s stick grasp, cm 0.466 0.501 2.352 0.026 2.867 1.219 0.37 5.363
5  Ropejumping, times 1.159 0.291 -5.309 0.001 -10.4 1.959  -14.413 -6.387
6  Speed side kicks, (Cres) 0.058 0.811 -0.997 0.327 -0.047 0.047 -0.143 0.049
7 Speed Index, (SI) 0.137 0.714 -0.937 0.357 -0.120 0.128 -0.382 0.142
8  Speed Strength Index, (SSI) 0.760 0.391 -0.586 0.563 -0.019 0.032 -0.084 0.047

Equal variances are assumed

In the “Standing long jump” test, which characterizes
speed-strength abilities, the boys aged 8 do not statistically
differ from those aged 9 (p=.056). We believe that boys do not
have enough strength to perform a powerful muscular effort
of a reactive-explosive nature. Moreover, jumping requires a
higher level of neuromuscular coordination.

The karatekas aged 10 demonstrate a higher level of speed
fitness than those aged 9. Statistical data processing revealed
significant differences in test results. The largest differences
are observed in the values of the following tests: “30 m run-
ning from a standing start” (p=.041), “Standing long jump”
(p=.024), “Falling Dietrich’s stick grasp” (p=.026), and “Rope
jumping” (p=.001).

Table 10. Analysis of the specific features of the
manifestation of speed in integral movements (30 m
running) in boys aged 9 to 10

Summary of the Mann-Whitney U-test for independent samples

Total 30

Mann-Whitney U value 63.000
Wilcoxon W value 183.000
Test statistics 63.000
Standard error 23.991
Standardized test statistics -2.063
Asymptotic significance (2-tailed test) .039
Exact significance (2-tailed test) .041

No statistically significant differences were found be-
tween the samples of boys aged 9 and 10 based on the results
of testing of all other types of manifestation of speed abilities
(p>0.05). The age-specific characteristics of the boys of these
groups do not affect the level of the general motor function
of the body, resistance to tempo changes (p=.081), and the
frequency of a single movement (p=.227).

In the “Shuttle run 4x9 m” test, the braking speed is im-
portant, which is characterized by a quick stop and an instant
change in the direction of movement. Physical development
of the boys is gradually accelerating, growth processes are
becoming more active, but weight gain is still lagging behind.
This may result in clumsiness of the stature, disproportional-
ity, and coordination of movements decreases in children.

Summarizing the results of the study, it can be stated that
an increase in the speed of movements for younger grade
students practicing karate is natural in ontogenesis.

Discussion

It was assumed that the study of the specific features of
the manifestation of various speed components in younger
grade karate boys can facilitate the development of correct
training programs and talent identification by coaches, phys-
iologists, sports scientists, sports doctors and sports perfor-
mance researchers who work with young athletes of various
categories.

The implementation of new sports modules will make it
possible to increase children’s interest in physical education
classes and develop their interest in sports, teach physical
education teachers modern approaches and improve their
pedagogical skills (Marchenko & Taranenko, 2020; The com-
prehensive New physical education program, 2021; Pedan,
Kolomoiets, Boliak, and others, 2022). Our studies comple-
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ment the findings of Marchenko & Kozar (2015), Marchenko
& Handymov (2021), Pinto-Escalona, Gobbi, Valenzuela et
al. (2021) about the need to involve children as much as pos-
sible in mass and sports activities in out-of-class and out-of-
school work.

The analysis of the obtained average values of the karate
athletes confirms a higher level of speed abilities compared
to children of these age categories who do not practice any
sports activities (Marchenko, 2008; Marchenko & Holubov,
2015; Herrmann, Heim & Seelig, 2019).

The conducted study also shows that the level of speed
fitness of karatekas can be assessed using a set of simple tests
(Martinez-de-Quel, Alegre, Castillo-Garcia & Ayan, 2021).
They are easy to perform and their informativeness and re-
liability have been confirmed by many studies (Chaabéne,
Hachana et al., 2012; Marchenko & Verdysh, 2021). Taking
the test results as a basis, coaches and teachers obtain the
necessary useful information for further planning of the aca-
demic process with children in accordance with the individ-
ual characteristics of the organism.

The obtained results expand and complement the data of
Ivashchenko, Berezhna & Cieslicka (2020), Litvin & March-
enko (2021), Minenko & Marchenko (2021) on the need to
improve the motor fitness of school students as a condition
for improving the learning process (Marchenko, 2007; Khu-
dolii, Kapkan, Harkusha et al., 2020). Speed fitness plays a
central role in the education of boys aged 7 to 10, and it makes
it possible to increase the effectiveness of the education pro-
cess. Quick application of force and a high level of mechani-
cal power are important for young karatekas, as they allow to
perform quick and explosive movements, kicks and punches,
i.e., the basic skills necessary for success in karate (Martinez-
de-Quel, Alegre, Castillo-Garcia & Ayan, 2021).

Conclusions

The analysis of State programs makes it possible to con-
clude that the entire system of physical education and mass
sports needs an urgent reboot. There is a need to introduce
up-to-date technologies in the teaching of motor actions and
the development of physical abilities in various forms of work
in physical education at school.

The review of scientific and pedagogical literature made
it possible to identify the need to develop speed as a key factor
in the effectiveness of young karatekas at the initial stage of
training as well as to determine the main structural compo-
nents of speed.

The obtained SI and SSI indices show that the majority
of young grade karate boys develop harmoniously and have
a sufficient level of development of speed abilities, and the
improvement of speed abilities with age is clearly visible.

Statistically significant (p<.05) age-specific differences
are observed in the speed in integral movements, in the la-
tent time of a simple motor response, and in the frequency of
unloaded movement between all the study groups; in speed-
strength abilities between the groups aged 7-8 and 9-10; in
the general motor function of the body between the groups
aged 7-8 and 8-9; and in the frequency of a single movement
between the groups aged 8-9.

No statistically significant differences (p>.05) were found
when comparing the results in terms of speed-strength abili-

10

ties between the samples aged 8-9; in the general motor func-
tion of the body between the samples aged 9-10; and in the
frequency of a single movement in the groups aged 7-8 and
9-10.
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OuiHKa NOKa3HUKIB WBNAKOCTI LUKONAPIB,
L0 3aIMaloTbCA KiOKYLIMHKaN KapaTte
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Pedepar. Crarps: 8 c., 10 Tabm., 30 mxepern.

Mera KOCTigKeHHS — BIU3HAYUTY BiKOBI 0COOIMBOCTI ITPOSsIBY BifMIHHOCTeI y IIBUAKICHII MirOTOB/IEHOCT] X/IOMIiB MO/IOA-
HIMX KJIACiB, AKi 3a/iMalOTbCA B CEKIIii KapaTe Ha CIIOPTMBHO-03/10POBYOMY €Talli.

Marepianu i MmeTogu. Y mocifykeHHi B3y yyacTb 60 XIomnIiB Momopmmx kaacis (7-10 pokis). Ix PpO3IOAiMININ Ha YOTUPK
rpymnu: 7, 8,91 10 pokis. B koxHiit BikoBiit rpymi 6yso 1o 15 yuyacHukiB. TexHiuHMIT piBeHD AiTell BiATIOBiNaB YYHIBCOKUM CTYIEHAM
10-9 Ko (momapanyeBuit konip nosicy). [litu ta ixai 6arbku 6ynmm iHbpopMoBaHi Ipo Bci 0COOMMBOCTI JOCTIIKEHHS 1 Ja/nt 3TOLY
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KOHCTATyI04Mil eKCIIEPUMEHT, METOAY MaTeMaTUYHOI CTaTUCTUKMN.

Pesynbraru. CriocTepiraloThCsi CTATUCTIIHO AOCTOBIpHI (p<,05) BiKOBi po30LKHOCTI MK yciMa JOCTIPKYBaHUMM IPYIIAMU ¥
LIBUAKOCTI B LiTiCHUX pyxax 7-8 (p=,037), 8-9 (p=,004), 9-10 (p=,041), narenTHOMY 4aci mpoctoi pyxoBoi peakuii (p=,003; p=,001;
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pyxy (p=,044).
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Abstract

The purpose of study is to determine the effectiveness of the influence of strength fitness on the development of motor

abilities of high school students.

Materials and methods. The study was conducted on the basis of secondary school No. 55 Kharkiv in several stages.
During the study, two groups were created: experimental and control. The control and experimental groups included
10 boys of 10 grade each. In the control group, lessons were held on the module “Gymnastics” according to the
thematic plan. And in the experimental group the lessons content included: strength fitness, stretching exercises and
aerobic combinations. Special attention was paid to the preparation of muscles for performing the exercises of the main
part of the lesson - strength training. Research methods: study, synthesis and comparative analysis of literature and
other sources on the research issue; observation; questionnaires, diagnosis of well-being, activity, mood according to
the WAM method, testing of motor readiness, methods of mathematical statistics.

Results. According to the study results, in the experimental group was found a probable improvement in the state

of activity by 11.3 points (p<0.01) and mood by 12.7 points (p<0.01). This indicates the positive impact of strength
fitness exercises, modern music accompaniment and the corresponding load on these indicators. In the control group
under the program of the variable module “Gymnastics” we observed an improvement in strength abilities such as
flexion and extension of the arms in the abutment position by 3.8 (p<0.05). Indicators of motor abilities of students in
the experimental group at the end of the trial had probable shifts towards improvement: shuttle run 4x9 m by 0.9 sec.
(p<0.01), flexion and extension of the arms in the abutment position by 3.9 times (p<0.05), flexion and extension of the
arms in suspension by 1.5 times (p<0.05), bent suspension by 7.4 sec. (p<0.001), jump in length from the place by 7.4

cm (p<0.05), flexibility (torso inclination) by 3.1 cm (p<0.001).

Conclusions. The use of recreational fitness in physical education classes in high school students not only contributes
to an increase in the level of motor abilities, but also improves the emotional state of students. Through a combination
of physical education, aerobic exercise, stretching, strength fitness, breathing exercises, visualization, high school
students noted an improvement in well-being, mood, and activity.

Keywords: strength fitness, motor abilities, high school students.

Introduction

The current problem remains a decrease in motor ac-
tivity and interest in physical education classes at school.
This is determined in the observations and research of the
leading scientists (Krutsevych, & Chervotoka, 2019; Khu-
dolii et al., 2019; Bahinska, 2015). The study of the authors
Moskalenko and Torbanyuk (2019) found that a significant
number of schoolchildren have harmful habits (smoking,
alcohol, drugs). All this leads to a decrease in the indicators
of physical, mental, and social health of children in Ukraine.

© Derkach, S., Khudolii, O., & Golenkova, Yu., 2023.
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Modern society requires the system of higher pedagogi-
cal education to train teachers who are ready to innovatively
approach physical education lessons (Babiy, 2017; Tulaidan
& Shelekhova, 2021).

There is a constant search for modern approaches to con-
ducting physical education classes in secondary and higher
education institutions (Sermeev et al., 2016; Kravchuk et al.,
2017; Dubynska et al., 2021). Scientists study the dynamics of
changes in the indicators of motor abilities according to the
age of students and planned load (Marchenko & Kovalenko,
2020; Petrov et al., 2020; Sanzharova et al., 2019).

According to modern scientists Kravchuk and Kurochka
(2013), Sinitsa and Lytovchenko (2022) fitness has become
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one of the popular areas of physical culture and health tech-
nologies, which are used in physical education classes among
different segments of the population. The study of new forms
of recreational fitness classes, the structure and content of
classes is devoted to the scientific works of the authors Du-
binska et al. (2019), Litvin et al. (2020).

In the scientific works of Lithus (2017), Moroz and
Mykytyuk (2019), Golenkova et al. (2021), the positive im-
pact of fitness classes on the indicators of physical develop-
ment of a person, improvement of the functional state of the
body of those engaged in the study of the structure, content
of activities of various types of fitness were proved.

The issue of the influence of recreational fitness on the
indicators of motor abilities of students in secondary educa-
tion requires more detailed study, which contributed to the
choice of the research topic.

The purpose of study is to determine the effectiveness of
the influence of strength fitness on the development of motor
abilities of high school students.

Materials and methods

Study participants

The study was conducted on the basis of secondary
school No. 55 of Kharkiv in the period from October 2021
to September 2022. During the study, two groups were creat-
ed: experimental and control. The control and experimental
group included 10 boys of the 10th grade, who set themselves
the goal of increasing the level of physical fitness, recovery,
acquisition of strength and endurance. Study participants
and their parents were warned about participation in the
experiment and gave their consent.

Organization of the study

Research methods: study, synthesis and comparative anal-
ysis of literature and other sources on the topic of research;
observation; questionnaires, diagnosis of well-being, activity,
mood according to the WAM method, testing of motor readi-
ness, methods of mathematical statistics.

The study was conducted in several stages.

The first stage involved the study and analysis of sci-
entific literature, analysis of regulatory documents on the
organization of physical education in school and other ma-
terials. We offered to take part in the trial to 10 high school
boys, received consent from their parents and through a
questionnaire selected types of fitness and wellness programs
for physical education lessons. At this stage, the participants
of the trial were surveyed to determine the level of interest
in recreational fitness classes in physical education classes
at school. According to the survey (questionnaire) for the
experimental group, a thematic plan was developed, and the
content was selected for lessons from the chosen direction of
“strength fitness”. The lessons also used elements of aerobics
in the preparatory part and stretching in the preparatory and
final part of the lesson.

In the control and experimental groups, physical educa-
tion lessons were held 3 times a week for 45 minutes. In the
control group, lessons were held in accordance with the the-
matic plan for the “Gymnastics” module. And in the experi-
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mental group the lessons included: strength fitness, stretching
exercises and aerobic combinations. And in the experimental
group the lessons content included: strength fitness, stretch-
ing exercises and aerobic combinations. Strength programs
in the experimental group included a set of strength exercises
for all muscle groups:

without weights;

with stuffed balls;

with rubber band;

circular training;

exercises in pairs;

The second stage was devoted to generalizing, com-
paring, and processing the obtained data using methods of
mathematical statistics, studying and investigation of the ef-
fects of recreational fitness classes on the motor abilities of
high school students, formulating conclusions.

Statistical analysis

The statistical analysis application SPSS 20 was used to
analyze the results of the study. Elementary statistics, t-test
for paired and independent comparisons were calculated.

The study protocol was approved by the University Ethics
Committee. In addition, children and their parents or legal
guardians were fully informed about all the features of the
study, and a signed informed consent document was received
from all parents.

Results

Preliminary testing of students revealed an average level
of physical fitness of the studied control and experimental
groups. For the experimental group, a thematic plan for
strength fitness classes was developed. The structure of each
lesson consisted of three parts:

Preparatory part (aerobic exercises, stretching exercises
— prestretching).

The main part consisted of five sets of strength train-
ing exercises, which were carried out consistently depending
on the complexity of the exercises and the level of physical
activity.

The final part (stretching exercises — deep stretching,
meditation, visualization, breathing exercises).

Exercises for each lesson were selected considering the
level of physical fitness of high school students.

At the beginning and at the end of the study, a question-
naire for the WAM test (well-being, activity, mood) was car-
ried out to diagnose the prompt assessment of well-being,
activity, and mood among the subjects of the control and
experimental groups. At the beginning of the study, in the
control and experimental group, we observed average as-
sessments of the psycho-emotional state of students, namely
well-being, activity and mood. This indicates that the stu-
dents were not tired and were ready for a physical education
lesson. And the data obtained in both groups did not differ
statistically from each other (Table 1).

At the end of the trial, a repeated questionnaire was car-
ried out, which revealed certain changes in the scores ac-
cording to the WAM tests, both in the control and in the ex-
perimental group. Students who were engaged in gymnastics
classes stated improvement of their psycho-emotional states.
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Table 1. WAM test indicators of the control (n=10) and the experimental group (n=10) at the beginning of the trial

N bl Ao :
Wellbeing, points 39.9+1.94 379+ 1.94 0.6 >0.05
Activity, points 39.7 £ 1.84 36.6 £2.12 1.1 >0.05
Mood, points 43.3+3.60 41.8 +2.68 0.3 >0.05

As aresult, we obtained an improvement in the assessment of
well-being by 1.6 (p>0.05), mood - by 0.3 (p>0.05), activity
- by 3.6 (p>0.05), but their increase is statistically unreliable
(Table 2).

Table 2. The WAM test indicators of the test subjects of the
control group at the beginning and end of the trial (n=10)

Indicators Before After t P
Wellbeing, points  39.9+1.94  41.5+2.07 0.6 >0.05
Activity, points 39.7+1.84 433 +£2.04 1.3 >0.05
Mood, points 43.3 £ 3.60 43.6 £2.59 0.1 >0.05

At the same time, the experimental group showed a likely
improvement in the state of activity by 11.3 (p<0.01), and
mood by 12.7 (p<0.01). This indicates the positive impact of
strength fitness exercises, modern musical accompaniment,
and the corresponding load on these indicators (Table 3).

Table 3. The WAM test indicators of subjects from the
experimental group at the beginning and end of the trial (n=10)

Indicators Before After t P
Wellbeing, points  37.9 £2.63 41.7+283 1.0 >0.05
Activity, points 36.6+2.12 479+2.14 3.8 <0.01
Mood, points 41.8+2.68 54.1+231 35 <0.01

When comparing the results according to the WAM test,
we obtained a probable difference in mood indicators between
the control and experimental groups (p<0.01) (Table 4).

During the study, a comparative analysis of the dynamics
of changes in the indicators of motor abilities was also car-
ried out in the experimental and control groups, as a result of
the influence of strength fitness and gymnastics, respectively.
This comparison made it possible to reveal the effectiveness
of physical education lessons using different means.

As a result of the study of the control group under the
program of the variable module “Gymnastics”, we observed
an improvement in strength abilities such as flexion and ex-
tension of the arms in the abutment at 3.8 (p<0.05), which is
probable (Table 5).

In addition, other indicators of motor abilities improved:
shuttle run 4x9 m by 0.5 sec. (p>0.05), flexion and extension
of the arms in suspension by 0.9 times (p>0.05), bent suspen-
sion by 3.7 sec. (p>0.05), a jump in length from the place
by 2.2 cm (p>0.05), flexibility (torso inclination) by 1.7 cm
(p>0.05), but these indicators are not reliable (Table 5.).

Indicators of motor abilities of students in the experi-
mental group at the end of the trial had probable shifts to-
wards improvement: shuttle run 4x9 m by 0.9 sec. (p<0.01),
flexion and extension of the arms in the abutment position
by 3.9 times (p<0.05), flexion and extension of the arms
in suspension by 1.5 (p<0.05), bent suspension by 7.4 sec.
(p<0.001), jump in length from the place by 7.4 cm (p<0.05),
flexibility (torso inclination) by 3.1 cm (p<0.001) (Table 6.).

Table 4. The WAM test indicators of the control (n=10) and experimental groups (n=10) at the end of the trial

Indicators At the end of the At the end of the . P

classes CG classes EG
Wellbeing, points 41.5+2.07 41.7 +2.83 0.1 >0.05
Activity, points 43.3+2.04 479+ 2.14 1.6 >0.05
Mood, points 43.6 +2.59 54.1 £2.31 3.0 <0.01

Table 5. Indicators of the level of development of motor abilities of the subjects from control group at baseline and end of

study (n=10)

Indicators Before After t P
1. Shuttle run 4x9 m. (sec.) 11.1+£0.17 10.6 £ 0.16 2.1 >0.05
2 iﬁfiﬁfggg’lﬁ:l& 1:;?::;?;2;“ 122+ 1.17 16.0 + 1.09 24 <0.05
> ies’;frilrllld(i’:ﬁf;;fzstflil;‘;rms n 7.4+0.63 8.3 % 0.52 1.1 >0.05
4. Bent suspension (sec.) 15.7 £ 1.60 19.4 +1.87 1.5 >0.05
5. Jump in length from place (cm) 196.2 + 1.83 198.4 +1.29 1.0 >0.05
6. Torso inclination (cm) 2.3+0.57 4.0 +£0.52 2.2 >0.05
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Table 6. Motor ability indicators of the subjects from experimental group at the beginning and end of the trial under the

programm of “Strenght Fitness” (n=10)

Indicators Before After t P
1. Shuttle run 4x9 m. (sec.) 11.4+0.14 10.5+0.16 4.3 <0.01
2 iﬁfll;r?fsoes’f:;l:l& I:lszt::sf?;i)the 103+ 0.93 142 +0.95 2.9 <0.05
3 fies’;ori gf&’::;ﬁ;‘r’z&flﬁ::)‘rms - 8.5+0.36 10.0 +0.31 3.1 <0.05
4. Bent suspension (sec.) 16.7 £ 1.01 24.1+£0.94 54 <0.001
5. Jump in length from place (cm) 194.6 £2.35 202.0 +2.01 2.4 <0.05
6. Torso inclination (cm) 2.1+0.40 52 +0.38 5.6 <0.001
Thus, the complexes of exercises of strength fitness, References

stretching, aerobic combinations were aimed at the develop-
ment of all motor abilities, and especially at the development
of strength and flexibility.

Discussion

The conducted trial suggested an improvement in a few
indicators of motor abilities, an improvement in the psycho-
emotional state of high school students. As a result of con-
ducting physical education classes in high school by means
of health-improving fitness, we observed likely shifts towards
improving the indicators of strength testing, flexibility, and
agility. At the same time, students noted an increase in mood.

We received confirmation of studies of Khudolii et al.
(2012, 2019) on the peculiarities of the development of
strength abilities in high school boys, namely the ability of
students to develop strength abilities.

The obtained data complement the results of the study
of Kravchuk et al. (2017) on the positive impact of the use of
health fitness on the development of physical abilities of high
school students.

In contrast to the studies of Dubynska et al. (2019),
which studied the influence of mental fitness on the psycho-
emotional state of high school girls, the influence of the use
of mental fitness elements on the psycho-emotional state of
high school boys was studied.

Conclusions confirmed the study of Lithus (2017) on
the effectiveness of various forms of strength fitness classes
with high school students, the need for the development of
strength abilities for the general physical fitness of young
men has been proven.

Conclusions

The use of recreational fitness in physical education
classes in high school students not only contributes to an
increase in the level of motor abilities, but also improves the
emotional state of students. Through a combination of physi-
cal education, aerobic exercise, stretching, strength fitness,
breathing exercises, visualization, high school students noted
an improvement in well-being, mood, and activity.
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Bnauns 3aHATb cnoBUM piTHECOM Ha PO3BUTOK
PyxoBuX 3A4i6HOCTEN YUYHIB cCTaplumnx Knacis

2 2ABCD

Cepriit Jepkau'45cP, Oner Xypmoriii 1ABCD

, FOmisa IomenkoBa

'XapkiBcbkuit HallioHaIbHMI Tefaroriynmit yHiBepcutet imeHi I. C. CkoBoponu
?XapkiBcbKa fiep)kaBHa akajzeMis GisuaHOI KynbTypu
ABTOpCHKNMII BRI/ A — Au3aiiH gocmipkeHHs; B — 36ip ganux; C — crataHanis; D — migroroska pykormcy; E — 36ip kowtis

Pedepar. CraTps: 6 c., 6 Tab11., 21 mxeperno.

Merta JOCTily)KeHHA [IO/IATA€ Y BU3HAYeHHA e(DeKTMBHOCTI BIVIMBY 3aHATDH CMIOBMUM (iTHECOM Ha PO3BUTOK PYXOBUX 3/[iOHOC-
Tell CTapIIOK/TaCHMKIB.

Marepianu i MeTogu. Jocnifkenns nposopmnocs Ha 6asi 3OII Ne 55 m. XapkiB y fekibka etamnis. Y Xofi ZOCTiIXeHH 610
CTBOPEHO JIBi TPYyIIN: eKCIIEPMMEHTA/IbHA Ta KOHTPO/IbHA. JI0 KOHTPO/IbHOI Ta €KCIIePMMEHTA/IbHOI PN yBijimim 1o 10 xmonuis
10 xmacy. B koHTponbHil rpymi npoBoauanch ypokn 3a mopyneM «[iMHacTuKa» 3rifHO TeMaTMYHOIO IJIaHy. A B €KCIIepUMEH-
TaJIbHII TPy IPOBOAWINCD YPOKH, O 3MICTY AKMX Oy/Iu BK/IIOYeHi: CuIOBUIT BiTHEC, BIIPaBU CTPEUIiHTy Ta aepoOHi kombiHail.
OcobnmBa yBara NpUAUIAIACS MATOTOBL M>sA3iB JO BUKOHAHH: BIIPAB OCHOBHOI YaCTVMHY YPOKY — CU/IOBOTO TpeHiHTry. MeTonn
TOCIiPKEHHA: BUBYEHHsA, CMHTE3 Ta NOPiBHAIbHMI aHaJli3 JIiTepaTypy Ta iHIIMX IpKeper 32 TEMOIO TOCTI/KEHH A; CIIOCTEPeXXEeHH;
aHKETYBaHHs, JialrHOCTMKA CaMOIIOYYTTs, aKTMBHOCTI, HACTPOI0 3a MeTofauKow CAH, TecTyBaHHS PyXOBOI IiATOTOB/IEHOCTI, Me-
TOAY MaTeMaTUIHOI CTaTUCTUKN.

Pesynprarn. 3a pesynbTaTaMy JOCTIIKeHHA Oy/I0 BUABICHO B €KCIePUMEHTa/IbHIN IPYyIl, BiporifHe IIOKpalleHHA CTaHy
akTBHOCTI Ha 11,3 6amm (p<0,01) Ta HacTpow Ha 12,7 6anis (p<0,01). [Ilo cBiguuTh IPO MO3UTUBHUIL BIUIMB BIIPAB CUIOBOTO (iT-
HeCY, Cy4aCHOI'0 MY3MYHOT'O CYIIPOBOJIY Ta BifNIOBiJHOTO HaBaHTa)KeHHA Ha IIi MOKa3HUKM. B KOHTPO/IbHII Tpymi 3a MporpaMom
BapiaTMBHOro MOAY/I0 «[IMHACTIKa» MM CIIOCTEPirany IMOKpaleHHsI CUIOBUX 3/{i0HOCTelT TaKMX SIK, 3TMHAHHS Ta PO3TMHAHHSA PYK
B ynopi nexxaun Ha 3,8 (p<0,05). IlokasHuKy pyXoBux 31i6HOCTEl YYHIB eKCIIePUMEHTAIbHOI IPYIN HAIPMUKIHII eKCIIePUMEHTY
Maiy BipOrifHi 3pylIeHH: B OiK IOKpallleHH:A: YOBHUKOBMII 6ir 4x9 M Ha 0,9 cek. (p<0,01), sSTMHAHHA Ta PO3TMHAHHA PYK B yIIopi
nexxadi Ha 3,9 pas (p<0,05), STMHAHH:A Ta POTMHAHHS PYK Y BUCi Ha 1,5 pasu (p<0,05), Byic Ha 3irHyTUX pyKax Ha 7,4cek. (p<0,001),
CTpMOOK y ZOBXIHY 3 Micus Ha 7,4cM (p<0,05), rHY4KicTb (Haxw Tyry6a) Ha 3,1cm (p<0,001).

BucHoBKM. BukopycTaHHs 03[0poBunx BupiB QiTHecy Ha ypokax Gisu4HOI KYJIbTYpHU B YUHIB CTapIINX K/IACIB CIPUSE HE
TiIBKY MiBUIIEHHIO PiBHA IOKa3HMKIB PYXOBMX 3[iOHOCTeIT, a if MIOKPAIIIOE eMOLiITHNII CTaH Y4YHIB. 3aBAAKM HOETHAHHIO Ha
ypoui Gi3ndHOI Ky/IbTypu aepoOHNX BIIPaB, CTPEUNHIY, CUIOBOTO (iTHECY, fUXaNbHMX BIIPaB, Bidyanisamuil y4Hi cTapmmx Kiacis
BiMIiTI/IM TOKPALEHHs CAMOIIOYYTTSA, HACTPOIO Ta IIiJI0OM aKTUBHOCTI.

Kiro4oBi cmoBa: cijioBa miiroToB/IeHICTh, PyXOBi 3i6HOCTI, CTapLUIOKTACHIUKIL.
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Abstract

The purpose of the study was to reveal the effectiveness of inclusive physical education classes on the ability to
perform rhythmic activities and the state of health of students with disabilities in the process of implementing a

differentiated physical education program.

Materials and methods. The experiment was attended by 30 students with disabilities. To determine the effectiveness
of the differentiated program of physical education for students with disabilities, pedagogical testing has been used.
Results. According to the results of the experiment, it was established that the use of the developed differentiated
program of physical education for students with disabilities made it possible to improve the level of ability to perform
rhythmic activities during the period of the experiment. It was established that the implementation of the content

of the test control provided by the differentiated program during the physical education of students with disabilities
provides a positive effect (at the level of p<0.05) in solving the tasks, as evidenced by the test results. In conclusion, the
average values with which the level of physical education correlates with health, of which corresponded to the “low”
level, passed into the range of values that correspond to “below average” (72.4%), in others, indicators of physical

health showed a tendency to improve.

Conclusions. It was determined that a special role in the context of solving the issue of inclusive education in
institutions of higher education is assigned to physical education, which is aimed at eliminating existing negative
trends in the physical development and health of students with disabilities. The analysis of the final data at the end of
the experiment testifies to the benefit of the implemented development of pedagogical actions, which proves the need
for the introduction of innovations, and fundamentally new approaches to the formation of programs of inclusive

physical education based on a differentiated approach.

Keywords: inclusive, physical education, students with disabilities, health, ability to rhythmic activity, program.

Introduction

Ensuring the opportunity for students with disabilities
to obtain quality education following their characteristics,
needs, and opportunities is one of the key priorities of mod-
ern Ukrainian social and educational policy (Bondar, 2019).
This question is considered in the national context, as it con-
cerns the category of citizens who in the future should form
the basis of the productive forces of society. In any coun-
try based on humanistic and democratic principles, human
health is the highest value, the most important asset of the
state, it is an indisputable priority, a guarantee of the sustain-
ability and progress of society (Ainscow, 2020). Today, when
the number of students with disabilities is constantly growing
due to the long-term hostilities on the territory of Ukraine,
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the problem of their inclusion in the educational space of a
higher school is extremely urgent.

There is no doubt that the process of inclusion of stu-
dents with disabilities is complex and dynamic (Baglieri &
Bacon, 2020), lasts throughout the study, and a prominent
place in this process is given to physical education (PE) as a
factor in realizing their physical development and improving
health in learning conditions (Lidor & Hutzler, 2019). Inclu-
sive PE, based on humanistic and democratic principles, po-
sitions the health of participants in the educational process as
an indisputable priority (Overton, Wrench & Garrett, 2016).

In the literature, scientists are actively researching vari-
ous aspects of the organization and functioning of inclusive
PE. If the concept of inclusion is transferred to the field of
PE, then inclusive PE is interpreted as providing additional
support to students who, for one reason or another, cannot
take an active and meaningful part in the educational process
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(Block & Obrusnikova, 2007). In scientific works, inclusive
PE is considered a pedagogical process aimed at eliminat-
ing existing negative trends in the physical development and
health of students with disabilities (Morley, Bailey, Tan &
Cooke, 2005; Tant & Watelain, 2016).

According to the analysis, PE in higher education is
positioned as the main means of creating an opportunity
for students with disabilities to obtain a certain amount of
knowledge and skills to apply in practice to counteract health
disorders, aimed at improving social, mental, emotional, and
physical measurements (Overton, Wrench & Garrett, 2016;
Udych, 2018).

In scientific sources (Lidor & Hutzler, 2019; Smith, 2004;
Tant & Watelain, 2016), attention is focused on the impact of
PE classes on the motor and mental spheres of students with
disabilities. The leading role of inclusive PE in the preven-
tion of the progression of existing disorders in the state of
health of students with disabilities, unsatisfactory state of
health, as a consequence of adaptation to the learning process
and subsequent appropriate correction of this process with
adequate pedagogical means and methods has been proven
(Barboza, Ramos, Abreu & Castro, 2019; Morley, Bailey, Tan
& Cooke, 2005). In this context, the optimal organization of
PE classes is relevant for solving the problem of health care
in the process of studying in higher education (Fiorini &
Manzini, 2018).

Scientists are united in the opinion (Bertills, Granlund,
Dahlstrom & Augustine, 2018b; Ruscitti, Thomas & Bent-
ley, 2017), that inclusive PE involves taking into account the
maximum possible number of individual characteristics of
students in the process of influencing their motor and mental
spheres by means of PE to prevent the formation of inad-
equate adaptation in higher education institutions. The latter
causes a decrease in the level of functioning of individual
systems, the stress of regulatory mechanisms, and the loss of
functional resources (Fiorini & Manzini, 2018). Accordingly,
the result can be a deterioration in health, and therefore a
general development different from the optimal one. It is
also necessary to take into account the influence of several
factors that caused students with disabilities to deviate from
the norm by which specialists characterize health today, as a
result of the introduction of quarantine security measures,
and then martial law.

At the same time, the main priority of PE with students
with special educational needs is the implementation of dif-
ferentiated PE to individualize the process of PE (Blavt, 2022;
Barboza, Ramos, Abreu & Castro, 2019; Iedynak et al., 2017).
It is believed (Adilson et al., 2006; Gorla & Araujo, 2007), that
the rational construction of the process of PE for ensuring
the implementation of health improvement goals, requires
systematic pedagogical and medical control over the physical
development of students with disabilities, as well as the devel-
opment of unified programs (Lidor & Hutzler, 2019; Smith,
2004) in the process of individual training, use of effective
comprehensive assessment in accordance with the individual
and gender characteristics of the body of students with dis-
abilities (Ma, Wang & Wang, 2020).

At present, there is no comprehensive study of the indi-
cators of PE influence on the correlation of disorders in the
body of students with disabilities caused by the presence of
a somatic disease, which greatly complicates the identifica-
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tion of regular trends and disease-related features of their
changes.

The purpose of the study was to reveal the effectiveness
of inclusive PE classes on the ability to perform rhythmic
activities and the state of health of students with disabilities
in the process of implementing a differentiated PE program.

Material and methods

Study participants

The research was conducted in the Department of PE of
the National University “Lviv Polytechnic” during the one-
year course of PE. 30 first-year students (an equal number of
girls and boys) took part in the experiment. The study was
conducted following the Helsinki Declaration of the World
Medical Association (WMA-2013) WMA, Ethical Principles
of Medical Research Involving Human Subjects.

PE of students with disabilities involves ethical issues
and lengthy procedures. The sample size is determined by
the number of enrolled students with disabilities. After they
agreed to participate, consent was obtained from their class-
mates and PE teachers. The limited number of participants
in this study suggests obtaining information about group
patterns rather than significant values.

For the duration of the research, the research groups were
formed on the principle of cluster analysis, with satisfaction
of the requirements regarding the adequacy of the sample
size at the probability level p<0.05. The number of students in
the research groups is sufficient for the evidentiary evaluation
of the results of the experiment.

Study organization

Methods of obtaining empirical data: pedagogical ex-
periment, pedagogical testing, mathematical methods of pro-
cessing digital arrays. An differentiated program of inclusive
PE was used to conduct the empirical study. The defining
difference of this program is the individualization of correc-
tive and developmental means used in the process of PE of
students with disabilities. The experiment was implemented
during two academic semesters.

To control the level of development of the ability to per-
form rhythmic activities, the following tests were chosen:

“Clap your hands in a given rhythm”: the student is left to
repeat the given test exercise while preserving the rhythmic
pattern. Overall assessment of the task in points.

“Walk with clapping your hands in a given rhythm”: the
test consists of one series of rhythmic tasks. After showing the
test, the student should reproduce the clapping of the hands
while walking. Evaluation in points for the performance of
four tasks.

“Rhythmic tapping of your hands”: indicators of rhyth-
mic ability were determined and evaluated based on the re-
sults of performing rhythmic movements of the upper and
lower limbs. The student stood in the corner of the sports
hall facing the wall so that with straightened arms and legs
it was possible to reach each of the two walls. On command,
student performed a rhythmic cycle of movements for 20
seconds. The number of correctly performed complete cycles
of rhythmic movements was determined.
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“Rhythmic movements of the upper and lower limbs”™:
the student must repeat the hand movements shown by the
teacher in rhythm. The number of completed cycles in 20
seconds is estimated.

Correlation analysis proved the existence of relationships
between the accuracy indicators of the reproduction of indi-
vidual rhythms (Golle & Rymarcewicz, 2021; Gorla & Araujo,
2007; Hirtz, 1985). According to the results of the analy-
sis, there is a strong statistical relationship between almost
all indicators of the ability to perform the rhythmic activity,
and the selected test exercises form a homogeneous complex
(r, - 0.7-0.9).

The level of physical health (PHL) was determined by the
sum of points proposed by H. L. Apanasenko: indicators of
body weight, the vital capacity of the lungs (life Index), heart
rate (ruffier index), blood pressure (index Robinson), hand
dynamometry are used (strength index) (Hryban, 2008).

Statistical analysis

To characterize the results obtained, the indicators of de-
scriptive statistics were used. The statistical significance of
the results was determined using the methods of inductive
statistics (Student’s t-criterion). To determine the empirical
reliability and validity coefficients of the tests, variance and
correlation analysis were used. Quantitatively, the degree of
reliability of the tests is expressed using the reliability coef-
ficients, which are calculated using the intra-class correlation
coefficient. The methods of mathematical statistics are used, it
can be confirmed that the criteria of reliability adequately met.

All statistical analyzes were performed using SPSS Ver-
sion 21. Results of descriptive statistics in this study were
presented as percentages. The 0.05, 0.01 and 0.001 levels of
probability were used to indicate statistical significance.

Results

We should note that in the proposed study of the im-
plementation of a differentiated program, the key provisions
were that regardless of the cause of the occurrence and devel-
opment of the disease, the teacher’s attention to students with
disabilities during PE classes should be increased (Adilson et
al., 2006; Fiorini & Manzini, 2018). First of all, this concerns
the adequacy of the load parameters: they should be smaller
for such students than for healthy ones, and also take into
account the diagnosis (Lidor & Hutzler, 2019). Due to the
fact that each student with disabilities has its dynamics and

potential development opportunities, the implementation of
the program’s tasks depended on compliance with the set
of PE tools used and the observance of hygienic principles
in the organization of the educational process to the indi-
vidual characteristics of the psychophysical development of
students with disabilities. In the process of inclusive PE, we
focused on the state of health of each specific student with
a disability, taking into account the conclusions of medical
examinations.

Our study took into account that one of the most impor-
tant tasks of PE for students with disabilities is the develop-
ment of motor function and the ability to control one’s move-
ments (Gorla & Araujo, 2007; Oliver et al., 2015). Therefore,
it was considered appropriate to control the ability to perform
rhythmic activities as a correlator of the development of co-
ordination abilities of students with disabilities. It is also im-
portant that the sense of rhythm can be purposefully formed
(Hirtz, 1985). In addition, the ability to perform rhythmic
activities has a diagnostic ability: by monitoring their dynam-
ics, it is possible to conclude the state of health of students to
a certain extent (Gorla & Araujo, 2007). In addition, a high
degree of development of the sense of rhythm determines the
rapid mastery of new motor skills (Gorla, & Araujo, 2007).

The results of the testing conducted at the beginning of
scientific research did not differ significantly, which is statis-
tically confirmed (p>0.05) and indicates the homogeneity of
the contingent of the studied sample of students (Tab. 1, 2).
The lack of gender dependence in the development of a sense
of rhythm among students with disabilities was experimen-
tally proven (p>0.05). The majority of students complete the
tests with satisfactory grades: 63.5% among boys and 65.7%
among girls. A significant proportion of the studied sample of
students was unable to pass the tests 21.3% among boys and
25.1% among girls at the beginning of the study.

At the end of the study, a small number of students with
disabilities passed the tests with an “excellent” rating: 1.1% of
boys and 1.5% of girls (p<0.05). There were no students with
disabilities who were unable to perform the given tests. This
effect is caused by at least several reasons: one of them is the
low initial level of development of the functional characteris-
tic of the sense of rhythm, and the other is the involvement in
the implementation of the content of PE of mechanisms and
systems of the body that require the involvement of various
functional characteristics []. In general, positive changes in
the indicators of students with disabilities according to the
studied parameter testify to the improvement of the condi-
tion of the neuromuscular apparatus.

Table 1. Results of monitoring the ability to perform rhythmic activities (male)

Test tasks and measurement results

Statistical param-

eters Clap your hands in a given Walk “,Ylth cl.app g your Rhythmic tapping of your Rhythmic movemen.ts of
. hands in a given rhythm the upper and lower limbs (
rhythm (points ) 4 hands ( number of cycles )
(points) number of cycles )

Period of the experi- at the.begln— after at' th(.f after af thc'e after af th? after

ment ning beginning beginning beginning
M 2.44 2.82 1.77 2.01 2.22 291 2.76 3.15
S 1.15 1.03 0.81 0.86 1.18 1.01 1.33 1.58
V (%) 44.5 46.8 52.3 49.4 37.5 48.4 58.1 41.2
reliability 0.899 0.913 0.723 0.789 0.811 0.867 0.766 0.818
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Table 2. Results of monitoring the ability to perform rhythmic activities (girls).

Test tasks and measurement results

Statistical param-

eters Clap your hands in a given WAL “,Ilth cl.app 1ng your Rhythmic tapping of your Rhiais movemenfs LG
iyt (i) hands in a given rhythm e (o e e upper and lower limbs
(points) (number of cycles)
Period of the at the at the at the at the
. . after .. after .. after .. after
experiment beginning beginning beginning beginning
M 2.81 3.01 1.93 2.15 2.11 2.77 2.55 2.98
S 1.33 1.41 0.99 1.02 1.02 0.95 1.40 1.69
V (%) 42.1 41.6 48.7 50.1 40.1 43.8 49.8 40.5
reliability 0.721 0.871 0.788 0.811 0.803 0.875 0.791 0.831
Table 3. Results of physical health monitoring of students research group
Life . Strength . Index . Indicators of . Ruffier .
Research stage /sex Index points Index points Robinson points body weight points Index points total PHL
up to/ boys 56.2+2.9 1 48.1+3.1 0 885.1%+3.8 0 19.8+1.3 -1 8.1+£1.1 2 2
after/boys 59.1+£1.9 1 57.7%£3.5 1 93.2+3.1 0 21.6x1.5 0 6.7+0.0 2 4
up to/ girls 42.4+2.7 0 41.1+3.2 0 927452 0 21.1+2.3 0 7.4+1.2 2 2
after/ girls 47.1£2.1 1 53.9+3.1 1 87.7%3.1 0 19.3+1.4 0 6.8£l.1 2 4
*Note: PHL - level of physical health. The differences in the results are significant (p<0.05-0.001)
The results of the study showed that deficiencies in the Scientific data on the need to introduce special methods,

development of the motor sphere, which is a consequence of ~ pedagogical technologies, and differentiated programs into
the low level of physical development of students with dis-  the process of inclusive PE have been expanded (Gorla &
abilities, negatively affect the perception and reproduction  Araujo, 2007; Barboza et al., 2019). The research was based
of the given rhythm of performing motor actions. However, on the provisions (Serbetar, 2014; Zwierzchowska et al,,
the development of the ability to perform rhythmic activities =~ 2004) about the dependence of the effectiveness of the PE
is determined by those biological and mental functions that  process on taking into account the laws of rhythm, in a broad
may be physiologically impaired in students with disabilities ~ sense as the form of the course of certain processes in time,
due to the presence of certain deviations in the state of health. ~ which is characterized by clearly defined temporal and spatial
These violations, in turn, led to the inconsistency of various  characteristics, and in a narrow sense as an integral charac-
body functions, primarily motor, and the activity of other teristic of the technique of physical exercises (Schielke, 1989).
body systems (vestibular and visual analyzers, joint-muscle It is a practically confirmed hypothesis that understanding
proprioception and higher departments of the central nerv-  and using in the process of PE psychological, biomechanical,
ous system, etc.), which ensure the proper development of  physiological, and pedagogical regularities of the rhythm of
the sense of rhythm (Hirtz, 1985). In addition, the devel-  exercises makes it possible to speed up the learning process.
opment of a sense of rhythm in many cases is determined The ability to perform rhythmic activity gradually chang-
by the strength of muscles, accordingly, this is their sharply  es with age, but to a greater extent depends on purposeful
expressed characteristic feature. Therefore, the testing pro-  influence (Ivashchenko & Khudolii, 2016; Serbetar, 2014). In
cess is accompanied by the difficulty of controlling the motor  addition, under the age of 18, this ability can be purposefully
apparatus during rhythmic movement. influenced and developed (Hirtz, 1985). Therefore, we sup-
The study of the level of physical health (Tab. 3) showed, port the opinion of scientists that the control of this ability
that during the experiment, boys and girls research group  should take its proper place in the inclusive PE of students
improved 2 of all 5 indicators of physical health, the others  with disabilities (Gorla & Araujo, 2007; Dietz, 2002).
showed a tendency to improve. The sense of rhythm is quite specific (Winnick & Por-
retta, 2017), and its development is determined by the func-
tional state of the nervous system, and its individual proper-
ties, at the same time it has a motor nature and depends on
It was determined that the leading role of PE lies in the  the sense of space, the sense of time, the sense of the accuracy
prevention of an unsatisfactory state of health of students, of muscle efforts (Bertills et al., 2018b). The physiological
as a consequence of adaptation to the process of studying basis of the development of the sense of rhythm is the in-
at universities (Koryahin et al., 2019). We support scientific ~ dividual features of the structure of the cerebral cortex, the
approaches that PE as a powerful means of influencing the  level of development of sensory systems, the productivity of
body, expands the range of opportunities, especially the mo-  mental processes, and the ability to regulate the emotional
tor area students with disabilities, affected by a persistent  state (Oliver et al., 2015; Serbetar, 2014). It is confirmed that
defect (Bertills et al., 2018b; Blavt et al., 2022). the development of this ability in the process of inclusive PE
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of students with disabilities is of considerable importance for
improving their physical health.

Taking the above into account when forming and im-
plementing the content of inclusive PE for students with dis-
abilities will ensure an increase in its effectiveness in solving
both the main and secondary, but also important tasks of
improving health (Gorla & Araujo, 2007; Ruscitti et al., 2017).
Information about changes in the functional characteristics
of students with disabilities or those who exercise is impor-
tant for PE teachers, as it allows them to adjust the content
of this process to achieve the best positive result (Blavt, 2022;
Iedynak et al., 2017; Morley et al., 2005).

The practical value of the obtained results lies in the fact
that they indicate directions for improving the organization,
and the content of PE of students with disabilities to increase
their functional characteristics and improve the general state
of health.

Conclusions

PE of students with disabilities due to a certain disease, at
the current stage in higher education, is primarily considered
inclusive - a social phenomenon, the main goal of which is
to eliminate existing negative trends in the physical develop-
ment and health of students with disabilities.

The importance of scientific developments in the field of
inclusive PE is proven by information from literary sources
and practical experience. The importance of developing and
improving a sense of rhythm in the PE of students with dis-
abilities is that they are a necessary prerequisite for the suc-
cessful mastery of motor skills, which affect the pace, type
and method of their acquisition, as well as further stabiliza-
tion and situationally adequate diverse application.

Experimental verification of the differentiated program
of inclusive PE proved its effectiveness. The practical imple-
mentation of the program ensured a positive effect of planned
pedagogical corrective influences in the course of inclusive
PE. The analysis of the final data at the end of the experiment
testifies to the benefit of the implemented development of
pedagogical actions since the studied indicators of the ability
to perform rhythmic activities in students with disabilities
are characterized by positive dynamics.

The results of the conducted research provide grounds
for a conclusion regarding the possibility of purposeful cor-
rection by means of inclusive PE on the state of the ability to
perform rhythmic activities of students with disabilities.

Conflicts of interest

No conflicts of interest exist.

References

Bondar, K. M. (2019). Theory and practice of inclusive
education. Project “Support for inclusive education in
Kryvyi Rih” Publishing house FO-P Cherniavskyi D.O. [in
Ukrainian].

Ainscow, M. (2020). Promoting inclusion and equity in
education: Lessons from international experiences. Nordic
Journal of Studies in Educational Policy, 6(1). 7-16.

Baglieri, S., & Bacon, J. (2020). Disability Studies in Education
and Inclusive Education. Oxford Research Encyclopedia of

23

Education.
https://doi.org/10.1093/acrefore/9780190264093.013.1245

Lidor, B. R., & Hutzler, Y. (2019). Including Students with
Disabilities in a PE. Teacher Preparation Program: An
Institutional Perspective. ResearchGate, 1-19.
https://doi.org/10.5772/intechopen.85268

Overton, H., Wrench, A., Garrett, R. (2016). Pedagogies for
inclusion of junior primary students with disabilities in
PE. PE and Sport Pedagogy, 22(4), 414-426.
https://doi.org/10.1080/17408989.2016.1176134

Block, M. E., & Obrusnikova, I. (2007). Inclusion in PE: a
review of the literature from 1995-2005. Adapt. Phys.
Activity Q., 24, 103-124.
https://doi.org/10.1123/apaq.24.2.103

Morley, D., Bailey, R., Tan, J., & Cooke, B. (2005). Inclusive PE:
teachers’ views of including pupils with disabilities and/or
disabilities in PE. Eur. Phys. Educ. Rev., 11, 84-107.
https://doi.org/: 10.1177/1356336X05049826

Tant, M., & Watelain, E. (2016). Forty years later, a systematic
literature review on inclusion in PE (1975-2015): a teacher
perspective. Educ. Res. Rev, 19, 1-17.
https://doi.org/:10.1016/j.edurev.2016.04.002

Udych, Yu. Z. (2018). Formation of subject-spatial environment
of inclusive educational environment. Pedagogical Press,
1(85), 85-96 (in Ukrainian).

Smith, A. (2004). The Inclusion of Pupils with Special
Educational Needs in Secondary School PE. PE and Sport
Pedagogy, 9(1), 37-54.
https://doi.org/10.1080/1740898042000208115

Barboza, C. E S., Ramos, A. S. L., Abreu, P. A, & Castro, H. C.
(2019). PE: Adaptations and Benefits for Deaf Students.
Creative Education, 10(4).
https://doi.org/10.4236/ce.2019.104053

Fiorini, M. L. S., & Manzini, E. J. (2018). Strategies of PE
Teachers to Promote the Participation of Students with
Hearing Impairment in Classrooms. Revista Brasileira de
Educacao Especial, 24, 183-198.
https://doi.org/10.1590/51413-65382418000200003

Bertills, K., Granlund, M., Dahlstrém, O., & Augustine, L.
(2018b). Relationships between PE teaching and student
self-efficacy, aptitude to participate in PE and functional
skills: with a special focus on students with disabilities.
Phys. Educ. Sport Pedag., 23, 387-401.
https://doi.org/10.1080/17408989.2018.1441394

Ruscitti, R. J., Thomas, S. G., & Bentley, D. C. (2017). The
experiences of students without disabilities in inclusive PE
classrooms: a review of literature. Asia-Pacific Journal of
Health, Sport and PE, 8(3), 245-257.
https://doi.org/10.1080/18377122.2017.1345286

Blavt, O. (2022). Individualization of the educational process
of inclusive PE of students with disabilities. Journal of
Learning Theory and Methodology, 3(2), 65-70.
https://doi.org/10.17309/j1tm.2022.2.03

Iedynak, G., Galamandjuk, L., Ivashchenko, V,, Stasjuk, L.,
Guska, M., Prozar, M., Mazur, V., Sliusarchuk, V. (2017).
Psychosocial aspects of improving physical activity of
children with chronic diseases. Journal of PE and Sport,
17(3), 1186-1891. https://doi.org/10.7752/jpes.2017.03183

Adilson, S., Castro, E, Babu, A. L., White, M., Castle, C.

M. (2006) The school inclusion of students with special
educational needs: physical disability. Department of special
education. Brasilia: Ministry of education. Available in:
http: portal.mec.gov.br/seesp/arquivos/pdf/deffisica

Gorla, J. I, & Araujo, P. E. (2007). Motor Skills Assessment and
Adapted PE: KTK Test for the Mentally Handicapped. Sao
Paulo: Phorte.


https://doi.org/10.1093/acrefore/9780190264093.013.1245
https://doi.org/:10.1016/j.edurev.2016.04.002
https://doi.org/10.1080/1740898042000208115
https://www.scirp.org/journal/articles.aspx?searchcode=Cl%c3%a9via+Fernanda+Sies++Barboza&searchfield=authors&page=1
https://www.scirp.org/journal/articles.aspx?searchcode=Alex+Sandro+Lins++Ramos&searchfield=authors&page=1
https://www.scirp.org/journal/articles.aspx?searchcode=Paula+Alvarez++Abreu&searchfield=authors&page=1
https://www.scirp.org/journal/articles.aspx?searchcode=Helena+Carla++Castro&searchfield=authors&page=1
https://doi.org/10.1590/s1413-65382418000200003
https://www.tandfonline.com/author/Ruscitti%2C+Robert+Joseph
https://www.tandfonline.com/author/Thomas%2C+Scott+Gordon
https://www.tandfonline.com/author/Bentley%2C+Danielle+Christine
https://doi.org/10.1080/18377122.2017.1345286
https://is.lpnu.ua/ScienceLP/Research/ArticlesEdit.aspx?id=98598
https://is.lpnu.ua/ScienceLP/Research/ArticlesEdit.aspx?id=98598

ISSN 2708-7581 (Online). ISSN-L 2708-7573. Journal of Learning Theory and Methodology. 2023. Volume 4, Number 1

Ma, Y., Wang, L., Li, M., & Wang, T. (2020). Meta-analysis of
the effects of exercise programs in improving the balance
ability of children with intellectual disabilities. Journal of
Intellectual & Developmental Disability, 45(2), 144-154.
https://doi.org/10.3109/13668250.2019.1632040

Golle, K., & Rymarcewicz, T. (2021). Diagnostik und Training
von Koordination und Beweglichkeit Pidiatrische
Sportmedizin. Springer, Berlin, Heidelberg, 6. 91-103.
https://doi.org/10.1007/978-3-662-61588-1_8 (in
German).

Hirtz, P. (1985). Koordinative Fahigkeiten im Schulsport. Berlin:

Volk und Wissen (in German).

Hryban, V. G. (2008). Valeology: a textbook for university
students. K.: Center of Educational Literature (in
Ukrainian).

Oliver, L., Baker, C., Cordier, J., Thomann, G.,

& Nougier, V. (2015). Cognitive and motor aspects of
a coincidence-timing task in cerebral palsy children.
Neuroscience Letters, 602, 33-37.
https://doi.org/10.1016/j.neulet.2015.06.043

Koryahin, V., Blavt, O., Bakhmat, N., Guska, M., Ludovyk, T.,
Prozar, M., Bodnar, A., Kravets, S., & Bezgrebelnaya, E.
(2019). Differentiated correction of attention abilities of
students with chronic diseases during PE. Journal of PE
and Sport, 19(2), 293-298.
https://doi.org/10.7752/jpes.2019.s2044

Blavt, O., Andreev, S., Lishchuk, V., & Stepankov, S. (2022).
Regulation of sensory response students with disabilities
of universities the process of inclusive PE. Bulletin of
Kamyanets-Podilskyi Ivan Ogiienko National University.
PE, sports and human health, 26, 123-128.
https://doi.org/10.32626/2309-8082.2022-26.123-128

Serbetar, I. (2014). The Role of Dynamic Systems in Motor
Development Research: Just a Metaphor or a Notable
Reality? Annales Kinesiologiae, 5, 113-121.

Zwierzchowska, A., Gawlik, K., & Grabara, M. (2004).
Energetic and Coordination Abilities of Deaf Children.
Journal of Human Kinetics, 11, 83-92.

Schielke, E. (1989). Koordinative Faehigkeiten — Ontogenese
und Beeinflussungsmoeglichkeiten im juengeren
Erwachsenenalter. Theorie und Praxis der Korperkultur,
38(2). 64-67. [in German].

Ivashchenko, O. & Khudolii, O. (2016). Methodological
approaches to pedagogical control in the process of PE
of girls 12-14 years old. Physical Education Theory and
Methodology, 16(4), 13-24.
https://doi.org/10.17309/tmfv.2016.4.1175 (in Ukrainian).

Dietz, V. (2002). Proprioception and locomotor disorders. Nat
Rev Neurosci, 3, 781-790.

Winnick, J., & Por-retta, D.L. (eds.). (2017). Adapted PE and
sport. Human Kinetics. Champaign IL.

EdeKTUBHICTb iHKNI03MBHOIO Ppi3MNYHOro BUXOBaHHA
y PO3BUTKY 34i0HOCTI 0 pUTMiUYHOI AiANbHOCTI
CTYAEHTIB 3 0cO6NMBNMIN OCBITHIMN NpoGnemamn

Oxcana braBTABCPE

Hanionanbunii yHiBepcuteT «JIbBiBCbKIII MOMTiTEXHiKa»

ABTOpCHKNMIT BKIAJ;: A — Iu3aiiH gocnipkenHs; B — 36ip ganux; C - cratananis; D - migroroska pykormcy; E — 36ip kowtis

Pedepar. Crarps: 7 c., 3 Tabm., 31 mxeperno.

ITpobnema opraHisanii iHK/IF3MBHOTO (isMYHOTO BUXOBAHHS Y 3aK/Ia/jaX BUINOI OCBITK Hepebadae HEOOXiAHICTh KOMIUIEK-
CHOTO BVBYEHHs ITOKAa3HUKIB BIUIMBY (Pi3NYHOTrO BMXOBAaHH:A Ha KOPEALIIO0 MOPYIIEHb B OpraHi3Mi, 3yMOBJIEHNX HasgBHICTIO CO-
MaTMYHOTO 3aXBOPIOBAHHA.

Mera cTarTi - BUABUTU e(DeKTUBHICTD BIVINBY 3aHATD IHK/TIO3MBHOTO (Pi3NYHOTO BUXOBAHHSA Ha 310HICTD 10 pUTMIYHOI f1isi/Ib-
HOCTi Ta CTaH 3J0POB’sl CTYAEHTIB 3 0COOMBIMU OCBITHIMMU Ipo6IeMamu y mpotieci peanisauii sudepenuiiiosanoi mporpamu OB.

Marepianu Ta MeTogu. Y eKCriepuMMeHTi B3sm y4acTb 30 cryzientiB HamionanpHoro yHiBepcureTy «/IbBiBcbKa mosiTexHika»
3 0co6nMMBMMU OCBiTHIMM moTpebami, y piBHIN KinbKOCTI XI0miiB Ta fiByar. [l BusHaueHHs eeKTUBHOCTI AndepeHLiio-
BaHOI IpOrpaMy iHKII3MBHOTO (i3MYHOrO BMXOBAHHA CTYJEHTIB 3 OOMEXEHUMI MOXK/IMBOCTAMM BUKOPUCTAHO IIeJaroriyHe
TeCTYBaHHA.

Pesynbratu. ITincyMKaMy eKCIEPYMEHTY YCTaHOBJIEHO, IO 3aCTOCYBaHH:A po3pobieHoi andepeHuiiopanol nporpamu ¢i-
3MYHOTO BUXOBAHHS [/ CTYAEHTIB 3 0COOMMBYIMY OCBiTHIMU IPOG/IeMaMyt YMOX/IMBIIO [IOKPAIlEHHs BIPOJOBXK HEPIOfy eKc-
[epUMEHTY piBHs 34I0HOCTI IO pUTMIYHOI AisUIBHOCTI. YCTaHOBIIEHO, 1[0 peasisalis nepegdadeHoro AudepeHiioBaHow Mpo-
IPaMoOI0 3MICTY TeCTOBOTO KOHTPOJIIO Y XOfii pi3aN4HOTrO BUXOBAHHSA CTYAEHTIB 3 0COOMBUMIM OCBITHIMU ITpo6IeMaMu 3abe3medye
mo3uTuBHMI edeKT (Ha piBHI p<0,05) y BUpilIeHH] TOCTaBIEHNX 3aBJaHb, PO 1O CBifYaTh pe3y/IbTaTy TECTYBAHHS Y MiICYMKY,
cepeHi 3HaYeHH, 3 AKVMU KOPEJTI0€ PiBeHb (i3NYHOrO 30POB 4, i3 TAKMX, BITIOBi/Ja/IV «HU3bKOMY» PiBHIO, IIEPEIIIIN Y Aialla30H
3HAYEHb, AKi BiIMIOBiJal0Th «HIDKYOMY 3a CEpeHil» (72,4 %), Y iHIIMX IIOKa3HMUKN (biSI/I‘{HOI‘O 3110p03’s{ BifI3HAYa/IMCA TEHIEHITIEI0
IO TIOJIIMIIIEeHHS.

BucHoBku. BusHadeHo, 1110 0co611MBa pojb y KOHTEKCTi PO3B’s3aHHI NMTAHHs IHK/II03MBHOTO HAaBYAHH: y 3aK/IafiaX BUIIOL
OCBiTH BifBOIUTBCSA (i3MIHOMY BUXOBAHHIO, IKe CKepOBaHe Ha YCYHEHHs HasABHMX HETaTVBHMX TeHIEHIiI y pi3NYHOMY PO3BUTKY
Ta 3740POB] CTYHEHTIB 3 OCOOMMBMMIL OCBITHIMM Ipo6TeMaMy. AHaI3 MiICYMKOBUX JAHUX HANIPUKIHII eKCIIEPMMEHTY CBif4aTh
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Abstract

The purpose of the work: to determine the level of physical fitness of qualified football players in the preparatory
period of the annual macrocycle based on test indicators for the formation of rational programs for their preparation

for competitive activities.

Material and methods. Contingent: 25 qualified football players of MFC “Metalurg” (Zaporizhzhya): 15 athletes —
application form “A” and 10 athletes — application form “B” of the second stage of the “Champion” group VBET UA
2022-2023 season of Professional Football League of Ukraine. Methods: Analysis and systematization of data from
scientific and methodical literature and the electronic resource of global information network “Internet”; pedagogical

observations; pedagogical testing: PWC _,
controlling orientation; methods of mathematical statistics.

(Physical Working Capacity); Harvard Step-Test; pedagogical experiment of

Results. During the educational and training meetings, the test indicators had statistically significant differences
in the direction of decreasing values of special physical capacity, from retractable microcycle to percussive

microcycle (p<0,05): aBPWC

170

- 1469.33 + 50.11 and 1377.67 + 49.11 (kgememin™), rPWC

-20.87 £0.69

170

and 20.71 £ 0.71 (kgmemin-1ekg"), aVO, max - 4002.23 + 115.23 and 3857.54 + 117.34 (mlemin™), rVO,

max - 61.57 + 1.51 and 54.37 £ 1.67 (mleminekg™), in accordance. Also, during the educational and training
meetings, the test indicators had statistically significant differences in the direction of increment values of special
physical capacity: from percussive microcycle to submersible microcycle (p<0.05): aPWC _ - 1377.67 £ 49.11

and 1494.34 + 51.78 (kgememin™), rPPWC

170

-20.71+0.71 and 21.37 £ 0.85 (kgmeminekg"), aVO, max -

3857.54 + 117.34 and 3997.09 + 114.89 (mlemin™), rVO, max - 54.37 + 1.67 and 63.67 + 1.71 (mlemin"ekg™), in

accordance.

Conclusion. The way to solve this problem is the proposed methodical approach, which allows, on the one hand, to
comprehensively approach the solution of the issue of the complex orientation of the training process of qualified
football players in the preparatory period of training, on the other hand, it provides for the differentiation of the team
composition into typological groups of athletes, which allows to have a targeted influence on indicators of special
physical capacity and technical and tactical potential of qualified football players.

Keywords: football, qualification, training, special physical capacity, functional readiness.

Introduction

The modern system of training qualified football play-
ers in the annual macrocycle assumes the main focus on the
formation of basic mechanisms that ensure the manifestation
of functional readiness and physical capacity. The construc-
tion of the training process for qualified football players is
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considered classic, when, in the preparatory period (Koka-
reva, Kokarev & Doroshenko, 2018), the foundations for the
development and improvement of special motor skills are
formed, the basis of functional readiness and physical capac-
ity is formed (Lisenchuk, Zhigadlo, Tyshchenko, 2019). This
is a necessary prerequisite for the effective implementation
of the technical and tactical skills of football players in vari-
able competitive activities (Mitova, 2020). It is also important
to determine the current level of physical performance of
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qualified football players. Thus, issues of physical fitness in
sports remain relevant while maintaining high competition
between athletes and teams (Lisenchuk et al., 2023; Nurimov,
2021; Pertsukhov & Shalenko, 2021).

Individual issues of this issue have repeatedly been in the
focus of researchers’ attention. In particular, (Balsom, Hawk-
ins, & Strudwick, 2022) emphasized the importance of ration-
alizing the physical training of modern elite football players
for national and international competitions with an emphasis
on avoiding physical overload according to the parameters of
the intensity of special game exercises. At the same time, the
issue of using models of maximum power exercises with dy-
namic external resistance is significant (Bergstrom et al., 2021).
The researchers note (Permadi, 2019) that the development of
models of physical and psychological training has an applied
orientation - to increase the effectiveness of competitive activi-
ties in football and for modeling and analysis of specific physi-
cal capabilities of soccer players based on the training evalua-
tion index (Li & Zeng, 2021). This situation creates the basis
for a comparative analysis of the physical and anthropometric
qualities of football players, which systematizes the search for
sports talents in elite junior football (Woods et al.,, 2017) and
regarding the physiological aspects of identifying sports tal-
ents in football (Dodd & Newans, 2018). Similar trends were
recorded in the study, on the material of testing football players
of other qualifications (Kaczorowska, Tota, & Patka, 2022)

The issue of the relationship between indicators of physi-
cal performance and bioenergetic mechanisms of ensuring
the playing activity of qualified football players is significant,
they note (Lyzohub et al, 2020). This situation is reinforced by
the variability of indicators of cumulative load and anaerobic
power in youth elite football in the context of taking into ac-
count indicators of biological maturation of their organism
(Nobari, Gorouhi & Mallo, 2023).

A significant group of researchers emphasizes the need
to use the most rational approaches to planning significant
physical exertion. Failure to comply with the methodological
requirements for the ratio of volume and intensity of train-
ing loads can significantly increase the rates of injuries of
the musculoskeletal system of qualified football players and
the risks of the development of accompanying pathologies
(Dambroz, Clemente & Teoldo, 2022; Doroshenko, 2015;
Doroshenko et al., 2019; Garrett et al., 2019; Griffin et al..,
2020; Sirenko et al., 2022).

This problem is actualized in the context of the age-re-
lated development of athletes’ bodies, psychophysiological
features, gender differences, etc. (Chau, 2021; Hanapiah et al.,
2020; Kalinowski et al., 2021). The accounting of this com-
plex of issues allows us to state that the scientific problems
related to the physical performance of qualified football play-
ers remain relevant and timely, and the implementation of
the results of experimental studies will allow to increase the
effectiveness of competitive activities (Hoff, 2005; Kapelman,
Kizilet & Bozdogan, 2022).

The above allows us to assert the presence of a problem-
atic situation, which contains a contradiction between the
classical system of sports training of qualified football players
in the annual macrocycle and the need to modify existing
approaches to improving physical performance (Kostiukevy-
ch, Shchepotina & Vozniuk, 2020; Kostiukevich et al., 2017;
Shchepotina et al., 2021).
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Hypothesis. The study of indicators of the dynamics of
the physical working capacity of qualified football players will
contribute to the development of new approaches to improv-
ing their physical and functional fitness in the preparatory
period of the annual training macrocycle.

The purpose of the work: to determine the level of physical
fitness of qualified football players in the preparatory period
of the annual macrocycle based on test indicators for the
formation of rational programs for their preparation for com-
petitive activities.

Material and methods

Participants

25 qualified football players of MFC “Metalurg” (Zapor-
izhzhya): 15 athletes — application form “A” and 10 athletes
— application form “B” of the second stage of the “Champion”
group VBET UA 2022-2023 season of Professional Football
League of Ukraine. Age range: 18-36. Term of preparatory
training period: 09.03.2023 - 08.04.2023 (Morshyn of the
Lviv region).

Methods of research

Analysis and systematization of data from scientific and
methodical literature and the electronic resource of global
information network “Internet”; pedagogical observations;
pedagogical testing: PWC _  (Physical Working Capacity);
Harvard Step-Test; pedagogical experiment of controlling
orientation; methods of mathematical statistics.

Organization of research

Experimental studies were carried out during the pre-
paratory period to the second stage of the “Champion” group
VBET UA 2022-2023 season of Professional Football League
of Ukraine. The educational and training meetings of MFC
“Metalurg” (Zaporizhzhya) contained 5 training microcycles:
retractable microcycle (4 days); basic microcycle (7 days);
percussive microcycle (7 days); restorative microcycle
(7 days); submersible microcycle (6 days).

PWC, (Physical Working Capacity). Athletes perform
three consecutive workloads on a cycle ergometer. Begin by
setting up subject on bike to ensure correct seat height (knee
slightly bent at bottom of cycle). Place heart rate monitor on
the subject. Check their exercise history to determine the start-
ing workload (estimated to achieve a heart rate between 100-
115). Start the test and measure heart rate each minute and
continue for 3-4 minutes (until a steady heart rate is achieved).
Continue the test for 2nd and 3rd workloads, set to achieve a
HR between 115-130 and 130-145 beats per minute respec-
tively. Each steady-state heart rate and workload are graphed,
with the line of best fit for the three points extrapolated to es-
timate the workload that would elicit a heart rate of 170 beats
per minute. This workload value then be compared to norms.

Harvard Step-Test. The football players steps up and
down on the platform at a rate of 30 steps per minute (every
two seconds) for 5 minutes or until exhaustion. Exhaustion is
defined as when the athlete cannot maintain the stepping rate
for 15 seconds. The football players immediately sits down on
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Table 1. The scale of qualitative assessment of the level of indicators of PWC,_ and VO, max of male athletes 18-35 years old

(Malikov, Bogdanovs'ka, & Svatiev, 2006)

PWC,, VO, max
Level PWC
aPWC,  (kgememin) (kgm-min}‘?kg") aVO, max (mlemin-1) rVO, max (mleminekg")

Low <1067.50 <15.25 <3.50 <50.00

Below average 1067.51 — 1294.50 15.26 — 18.49 3.51 -3.85 50.01 - 54.99
Average 1294.51 - 1750.00 18.50 - 25.00 3.86 - 4.55 55.00 - 65.00
Above average 1750.01 - 1995.00 25.01-28.25 4.56 - 4.90 65.01 - 70.00

High > 1995.00 >28.25 >4.90 > 70.00

completion of the test, and the total number of heart beats are
counted between 1 to 1,5 minutes after finishing. This is the
only measure required if using the short form of the test. If
the long form of the test is being conducted, there is an ad-
ditional heart rate measures at between 2 to 2,5 minutes, and
between 3 to 3,5 minutes.

The results of testing the level of physical performance
of qualified football players are differentiated into 5 levels in
accordance with the data in the table 1.

During the experimental studies, the participants gave
informed consent to the processing of personal data in ac-
cordance with the requirements of the Declaration of Hel-
sinki of the World Medical Association “Ethical principles
of medical research with the participation of a person as an
object of research”.

Statistical analysis

The obtained experimental materials were processed by
the package of application programs “IBM SPSS Statistics”
with the calculation of the following indicators: arithmetic
mean (X); arithmetic mean error (S); ¢ — mean square de-
viation; Student’s t-test, which is a test of the reliability of
the normal distribution for equal and unequal samples with
(n-1) degrees of freedom. Statistically reliable differences are
accepted as significant at a 5% significance level of p<0,05.

Results

Experimental studies were carried out during the edu-
cational and training gathering of qualified football players

of MFC “Metalurg” (Zaporizhzhya) taking into account the
direction of training loads, which is presented in table 2.

The predominant focus of the training process is the
comprehensive development of technical and tactical pre-
paredness and physical capacity of qualified football play-
ers. The main task of the educational and training camp of
qualified football players MFC “Metalurg” (Zaporizhzhya) is
integral preparation for official competitions - to the second
stage of the “Champion” group VBET UA 2022-2023 season
of Professional Football League of Ukraine.

Table 3 shows the indicators of the physical performance
of qualified football players, which were recorded by control
tests at the end of the retracting, impact and subduction mi-
crocycles in the preparatory period of training

Analysis of the dynamics of indicators of special physi-
cal performance of qualified footballers according to tests
PWC,  and VO, max allows us to state that the proposed
methodical approach is sufficiently effective. During the edu-
cational and training meetings, the test indicators (PWC, |
and VO, max) had statistically significant differences in the
direction of decreasing values of special physical capac-
ity, from retractable microcycle to percussive microcycle
(p<0,05): aPWC,_ - 1469,33 + 50,11 and 1377,67 + 49,11
(kgememin™), rPWC, =~ - 20,87 + 0,69 and 20,71 + 0,71
(kgmeminekg"), aVO, max - 4002,23 + 115,23 and 3857,54
+ 117,34 (mlemin™), rVO, max - 61,57 + 1,51 and 54,37 +
1,67 (mleminekg'), in accordance.

Also, during the educational and training meetings,
the test indicators had statistically significant differences in
the direction of increment values of special physical capac-
ity: from percussive microcycle to submersible microcycle

Table 2. Orientation of training loads of qualified football players of MFC “Metalurg” (Zaporizhzhya) in microcycles of the

preparatory period, %

Types of microcycles

Types of sports training

retractable basic percussive restorative submersible

general physical training 15 15 10 0 0
special physical training 0 10 15 5 10
technical and tactical training 20 20 20 30 30
integrated training 0 0 0 30 35
psychological preparation 5 5 5 5 5
control game 40 30 30 0 0
MEFR and stretching 5 5 5 10 5
restorative measures 5 5 5 10 5
theoretical training 5 5 5 5 5
testing 5 5 5 5 5
total 100 100 100 100 100
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Table 3. Dynamics of indicators of physical performance of qualified football players MFC “Metalurg” (Zaporizhzhya), n=25

Types of microcycles & Levels

Tests & Indicators retractable percussive submersible
aPWCWO 1469.33 + 50.11 1377.67 + 49.11* 1494.34 + 51.78**
(kgememin) average average average
rPWC170 20.87 £ 0.69 20.71 £ 0.71* 21.37 £ 0.85**
(kgmemin'ekg™") average average average
aVO, max 4002.23 £ 115.23 3857.54 £ 117.34* 3997.09 + 114.89**
(mlemin™) average average average
VO, max 61.57 +1.51 54.37 £ 1.67* 63.67 £ 1.71**
(mleminekg™) average average average

Notes: * — statistically significant differences between indicators at retractable and percussive microcycles (p<0,05); ** — statistically signifi-
cant differences between indicators at percussive and submersible microcycles (p<0,05);

(p<0,05): aPWC, - 1377,67 + 49,11 and 1494,34 + 51,78
(kgememin™), rPWC - 20,71 + 0,71 and 21,37 + 0,85
(kgmeminekg"), aVO, max — 3857,54 + 117,34 and 3997,09
+ 114,89 (mlemin-1), rVO, max - 54,37 + 1,67 and 63,67 +
1,71 (mleminekg™), in accordance.

In addition, during the retractable, basic and percussive
microcycles, six control games were held:

11.03.2023. MFC “Metalurg” (Zaporizhzhya) - FC
“Scala-1911” (Morshyn) - 1:0;

12.03.2023. MFC “Metalurg” (Zaporizhzhya) - FC
“Mykolaiv” (Mykolaiv) - 0:2;

18.03.2023. MFC “Metalurg” (Zaporizhzhya) — FC
“LNZ” (Chercasy) - 1:1;

22.03.2023. MFC “Metalurg” (Zaporizhzhya) — FC
“Bukovina” (Chernivtsi) - 1:1;

24.03.2023. MFC “Metalurg” (Zaporizhzhya) - FC
“Ruh” (Lviv) - 1:0;

25.03.2023. MFC “Metalurg” (Zaporizhzhya) — FC
“Prykarpattya” (Ivano-Frankivsk) — 0:3.

As a result of the control games, the quantitative and
qualitative indicators of the competitive practice of qualified
footballers were taken into account: the level of the rival team
(Premier League, I, II league, amateur team) and the main
typological groups of athletes were determined (the main
composition of the team; protocol lineup for the game; entry
list for the competition).

As a result of the complex application of methods of
developing technical and tactical preparedness and special
working capacity of qualified footballers MFC “Metalurg”
(Zaporizhzhya) in the preparatory period of training, a me-
thodical approach has been determined that allows to effec-
tively combine these areas during the training camp.

Thus, the methodical approach to the complex devel-
opment of technical and tactical preparation and physi-
cal capacity of qualified football players MFC “Metalurg”
(Zaporizhzhya), which is applied in the preparatory period
of training qualified football players for official competitions
to the second stage of the “Champion” group VBET UA 2022-
2023 season of Professional Football League of Ukraine, con-
tains the following components:
determination of a promising group of professional
footballers to be included in the main team, taking
into account game specialization;
comparative analysis of quantitative and qualita-
tive indicators of the level of competitive practice
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(national or international competitions; friendly or
official; starting lineup or substitution; indicators
of time played; chronological development of the
game, etc.);

differentiation of the team composition into typo-
logical groups with appropriate individualization of
their training: main team (11 footballers); proto-
col squad for the game (18 footballers); application
squad for the competition (25 footballers);

special analysis, assessment and interpretation of in-
dicators of competitive activity of footballers (per-
formance, efficiency of technical and tactical actions
in different zones of the playground, chronological
segments of time, etc.);

differentiated analysis, assessment and interpreta-
tion of indicators of competitive activity of foot-
ballers according to certain typological groups: the
main composition of the team; protocol lineup for
the game; entry list for the competition (efficiency,
effectiveness of technical and tactical actions).

Discussion

In the experimental researchers, a scientific problem
with elements of scientific novelty was raised: added data on
the training of qualified football players (Hoft, 2005; Kac-
zorowska, et al., 2022), testing of their special physical per-
formance indicators using instrumental methods: PWC, |
and VO, max (Kokareva et al., 2018; Lisenchuk et al., 2019).
Problematic issues concerning the adequacy of determining
the indicators of special preparedness among young football
players based on taking into account the age-related features
of the development of their bodies have gained further de-
velopment (Chau, 2021; Hanapiah et al., 2020; Kalinowski et
al,, 2021).

Modern scientific concepts regarding testing of func-
tional readiness, development and improvement of special
physical capacity of qualified football players have been ex-
panded (Kostiukevych et al., 2020; Kostiukevich et al., 2017;
Shchepotina et al., 2021).

In the course of experimental studies, it has been shown
that long-term maximum physical exertion, including high-
intensity test exercises, can provoke increased traumatism of
the musculoskeletal system of athletes (Dambroz et al., 2022;
Doroshenko, 2015; Doroshenko et al., 2019).
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The researchers note that, in this context, the problems
of interrelationship of the mechanisms of energy supply for
the muscular activity of qualified football players and the
functional diagnosis of their current physical condition are
significant (Lyzohub et al., 2020; Malikov et al., 2006).

This creates the necessary prerequisites for effective im-
plementation of the existing technical and tactical potential
of qualified football players in competitive activities, man-
agement of long-term training of athletes and control of the
main parameters of their preparation: special physical ca-
pacity and integral playing qualities (Lisenchuk et al., 2023;
Mitova, 2020; Nobari et al., 2023).

In further generalization, this indicates the need to
differentiate the composition of the team into typological
groups for effective sports training for official competitions at
the national or international levels (Hoff, 2005; Kaczorowska
et al., 2022; Kokareva et al., 2018; Lisenchuk et al., 2019).

Prospects for further research in this direction relate to
the improvement of instrumental testing technologies for
the special physical performance of qualified football play-
ers (testing protocols, evaluation and interpretation of the
obtained indicators). Also promising are the issues related to
the improvement of modern methodological approaches to
determining the effectiveness of the complex application of
training directions: to the development and improvement of
special physical capacity and the maximum realization of the
available technical and tactical potential of a football player
in competitive activities.

Conclusions

Analysis and systematization of data from scientific and
methodical literature and the electronic resource of global
information network “Internet” indicates the final non-com-
pletion of this problem.

The way to solve this problem is the proposed methodical
approach, which allows, on the one hand, to comprehensively
approach the solution of the issue of the complex orientation
of the training process of qualified football players in the pre-
paratory period of training, on the other hand, it provides for
the differentiation of the team composition into typological
groups of athletes, which allows to have a targeted influence
on indicators of special physical capacity and technical and
tactical potential of qualified football players.

Analysis of the dynamics of indicators of special physi-
cal performance of qualified footballers according to tests
PWC__ and VO, max allows us to state that the proposed me-
thodical approach is sufficiently effective. During the educa-
tional and training meetings, the test indicators (PWC,_ and
VO, max) had statistically significant differences in the direc-
tion of decreasing values of special physical capacity: from
retractable microcycle to percussive microcycle (p<0,05). In
accordance, during the educational and training meetings,
the test indicators had statistically significant differences in
the direction of increment values of special physical capac-
ity: from percussive microcycle to submersible microcycle
(p<0,05).
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Abstract

The purpose of the study is to study the statistical relationship between physical fitness and functional capabilities of
girls — future officers at the stages of training at the military academy.

Materials and methods. The research subjects were 108 girls who started studying at military academies at the
beginning of the experiment; their age ranges from 17 years and 3 months to 18 years and 5 months. The experiment
took place over four academic years with the participation of the same girls. The main means of obtaining data were
pedagogical testing and diagnosis of physiological characteristics, which took place every year.

Results. Every year there is a weak but statistically significant dependence of changes in the general physical fitness of
girls on changes in their functional capabilities. At the same time, with each new year of study, this dependence only
increases. Changes in general physical fitness depend somewhat more on changes in functional capabilities than on
special ones. The latter is characterized by a tendency towards a slightly greater dependence in the 2" and 4" years of

study, compared to the results in the 1* and 3 years.

Conclusions. Data from sources of information prove the need to take into account the results obtained in practical
activities regarding the dependence of physical fitness on the functional capabilities of those who perform physical
activity. This will contribute to increasing the effectiveness of the organization and the content of girls’ physical activity
in solving the defined tasks of professional training at the military academy.

Keywords: girls, physical activity, military academy, functional capabilities, physical fitness, the dependence of

indicators.

Introduction

At the current stage, improving the organization, content
and methods of physical activity of future officers during
their training to improve their physical fitness and functional
capabilities continues to be relevant. Effective here is the use
of multivariate statistical methods. However, such studies
are characterized by their isolated nature, which makes their
conduct necessary.

Taking into account the information from current docu-
mentary sources (Instruction on physical training, 2014),
today one of the promising directions for improving the or-
ganization, the content of the physical activity and methods
of their implementation during the training of future officers
in military academies continues to be related to improving
their physical fitness and functional characteristics.

One of the leading reasons for such a position is that
these characteristics are an important component of the
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readiness of future officers to solve the tasks defined by the
military (Romanchuk & Boyarchuk, 2008; Sliusarchuk & Ie-
dynak, 2015). In this regard, the attention of researchers to
the formation of the most rational parameters of physical
activity of future officers (and both young men and women)
in terms of successfully solving the assigned tasks is increas-
ing (Gonshovskyi, 2011; Anatskii, 2021). At the same time,
one of the effective approaches involves the use of multivari-
ate statistics methods (Ovcharuk, 2007; Gonshovskyi, 2010;
Melnykov et al., 2018). However, we note the isolated nature
of studies (Sliusarchuk et al., 2023) aimed at shaping the con-
tent of the physical activity of girls — future officers based on
the results of the implementation of the specified methods.
Taking into account the above, we state the need to conduct
research in the specified scientific direction.

Considering the given information, it was noted that the
use of data on the degree of dependence of physical fitness on
the functional capabilities of girls will allow for an increase
in the effectiveness of the content of the physical activity.
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This can help influence these capabilities and improve the
first specified characteristic. This is one of the leading tasks
of the specified pedagogical process in the military academy.
Based on the above, the goal of the study was formulated: to
study the statistical relationship between physical fitness and
functional capabilities of girls - future officers at the stages of
training at the military academy.

Materials and methods

Research participants

They were 108 girls (54 each), who started studying at
one of the two military academies, which were research bas-
es, at the beginning of the study. The age of all girls at the
beginning of the study ranged from 17 years and 3 months to
18 years and 5 months.

Research organization

The research took place during four academic years with
the participation of the same girls. The method of pedagogi-
cal testing and diagnosis of physiological characteristics was
used to obtain the necessary empirical data. Both methods
were implemented every year, in particular at the beginning
and end of the first year of study, as well as at the end of the
second, third, and fourth years of study. The testing took place
during free time from training, the form of organization of
this physical activity was a competition under the leadership
of an experimenter and a teacher of physical education at the
military academy. Tests were used to assess the state of de-
velopment of the main motor qualities of the girls, who were
divided into groups: the first — motor qualities that were part
of general physical fitness (GPF), the second - qualities that
were considered as components of special physical fitness
(SPEF). The first group included tests that made it possible to
assess the state of development of the following motor quali-
ties: speed (running 30 m), muscle strength (dynamometry
of the hand of the leading hand), explosive strength of the
muscles of the lower limbs (long jump from a standing posi-
tion), mobility in the lumbar spine (leaning forward while
sitting), coordination in cyclic locomotion (shuttle run 4x9
m), aerobic endurance (12 minute run) and static strength
endurance (stand on bent arms). All these tests are widely
used by domestic and foreign specialists in physical educa-
tion research.

The second group included tests determined by docu-
mentary sources (Instruction on physical training, 2014) and
recommended by specialists in military physical education
(Romanchuk, 2008; Larkin, 2010; Bradley, 2016). The tests
used made it possible to assess the state of development of
aerobic— anaerobic endurance (1000 m run), power endur-
ance in dynamic mode (control strength exercise), speed en-
durance (100 m run), and coordination endurance (shuttle
run 10x10 m). The method of conducting each test did not
differ from the traditional one, which is widely presented in
the special literature.

To assess the functional capabilities of the girls in the
above periods, diagnostic procedures were carried out, which
made it possible to determine the necessary physiological
characteristics. Such was the state of functioning of the car-
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diovascular, respiratory, and neuromuscular systems of the
body and the physical capacity of the girls. The procedures
used are samples and tests recommended by specialists
(Bar-Or, Rowland, 2004; Sokotowski, 2014; American Col-
lege of Sports Medicine, 2017). With their help, the following
characteristics were evaluated: blood pressure (BP - namely
systolic (SBP) and diastolic (DBP)); heart rate at rest (HR);
vital capacity (VC); Ruffier index (RTI), Robinson index (RI),
vital capacity index (VCI), and index maximum isometric
strength (IMIS). The value of HR testified to the state of heart
activity, and together with BP and RI, the state of the car-
diovascular system at rest. The value of the VC indicated the
ability of the lungs to receive oxygen, and the value of the vital
capacity index - the state of the respiratory system in condi-
tions of a full supply of the body with oxygen. The value of
the IMIS made it possible to assess the state of development
of the skeletal muscles of the girls, which indirectly indicated
the state of excess accumulation of structural and energy
potentials in the muscles, which increase their working ca-
pacity. The RTT value made it possible to assess the physical
performance of girls. The following certified equipment was
used: to determine BP — Santamedical Adult Deluxe Aneroid
Sphygmomanometer, IMIS - handgrip Camry dynamom-
eter, VCI - spirometer NDD EasyOne Plus System 2000 - 2.
Data for the study were quantitative values obtained dur-
ing testing and functional tests. Such values were compared
with each other, which made it possible to determine the
increase or decrease in the value of a certain indicator or
its detection at the achieved level. At the same time, during
the organization of the study, the provisions of the World
Medical Association (WMA - 2013) on the ethical principles
of medical research with human participation were taken
into account. In this regard, an appropriate protocol was ap-
proved, and each girl consented to participate in the study.

Statistical analysis

All statistical analyzes were performed using SPSS Ver-
sion 21. For each assessment, the following calculations were
performed: arithmetic mean (M), standard deviation (SD),
error of the mean (m), and Kolmogorov- Smirnov Test (KS).
The latter made it possible to establish a normal distribution
of individual values in a sample of females (Vincent, 2005).
Multiple regression analysis was used to obtain the necessary
data. This ensured the establishment of the statistical nature
of the change in the following indicators: a complex of motor
qualities that are part of general physical fitness (7 indicators)
and physiological characteristics (8 indicators); a complex of
motor qualities that are part of special physical fitness (4 in-
dicators) and physiological characteristics (8 indicators).

Results

Before starting the analysis of the obtained data, the con-
formity of the values of each indicator of physical fitness and
physiological characteristics to the normal distribution was
determined. For this, the K-S Test was applied and a normal
distribution of values in indicators of general physical fitness
was found (Tab. 1). Moreover, this was characteristic not only
for the beginning of the education of girls in the military
academy but also for other studied periods.
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Table 1. Results of general physical fitness of girls in
different periods of the study

Table 2. Results of special physical training of girls in
different periods of the study

The name of the parameter M SD m K-S,p The name of the parameter M SD m K-S,p
at the beginning of study at the beginning of study
30 mete.r sprint, s 6.8 0.61 0.06 >0.20 Complex strength exercise, 2680 488 047 <0.15
Handgrip strength test, kg 22,6 3.08 0.30 >0.20 number
Standing long jump, cm 181.1 10.5 1.01 >0.20 100 meter sprint, s 17.61 098 0.09 >0.20
Forward bend, cm 12.3 2.76 0.27 >0.20 Shuttle run 10x10 m, s 34.18 2.07 0.20 >0.20
Shuttle run 4x9 m, s 11.67 0.46 0.04 >0.20 1000 meter run, s 283.1 31.39 3.02 <0.15
12 minute run, m 1882.6 1447 139 >0.20 at the end of the first year of study
Flexed - arm hang, s 1595 606 058 <0.15 Comé)lex strength exercise, 2060 457 044 >020
at the end of the first year of study humber
30 meter sprint, s 7.02 0.59 0.06 >0.20 100 meter sprint, s 16.37 1.03 0.10 >0.20
Handgrip strength test, kg 24.0 3.95 038 >0.20 Shuttle run 10x10 m, s 3477 222 021 >0.20
Standing long jump, cm 183.7 1252 120 >0.20 1000 meter run, s 242.8 2817 271 >0.20
Forward bend, cm 155 343 033 >0.20 at the end of the second year of study
Shuttle run 4x9 m, s 11.1 054 005 >0.20 Comlljlex strength exercise, 3140 482 046 >0.20
12 minute run, m 20479 203.88 19.62 >0.20 number
Flexed - arm hang, s 17.73 6.21 0.60 >0.20 100 meter sprint, s 16.06 0.87 0.08 <0.15
at the end of the second year of study Shuttle run 10x10 m, s 35,51 2.16 021 >0.20
30 meter sprint, s 701 0.55 0.05 >0.20 1000 meter run, s 2524 27.02 2.60 >0.20
Handgrip strength test, kg 25.8 4.43 0.43 >0.20 at the end of.the third year of study
Standing long jump, cm 1862 1338 129 >0.20 Sl‘l’r‘r‘l‘lflix strength exercise, 3368 446 043 >020
Forward bend, cm 17.6 3.08 0.30 >0.20 .
Shuttle run 4x9 m, s 1102 058 006 >0.20 100 meter sprint, s 16.04 0.860.08 >0.20
12 minute run, m 20571 19526 1879 0.0 Shuttle run 10x10 m, s 3567 232 022 >0.20
Flexed - arm hang, s 1913 3.1 078 > 020 1000- meter run, s 2545 26.64 256 >0.20
at the end of the third year of study at the end of the fourth year of study
30 meter sprint, s 748 068 007 <020 gsﬁﬁﬁx strength exercise, 36.11 427 041 <0.15
?a“jgrlplStrer}gth test, kg 1222 1‘3"?2 (1)"2“ g g'ig 100 meter sprint, s 1575 0.79 0.08 >0.20
Ftan mjboni jump, € e e 0.22 g 020 Shuttle run 10x10 m, s 3545 258 025 <0.20
orward bend, e 7 : 28 20 1000 meter run, s 2445 2511 242 >0.20
Shuttle run 4x9 m, s 11.59 0.70 0.07 >0.20
12 minute run, m 20217  189.69  18.25 >0.20 The exception in all years of study was the VC indica-
Flexed - arm hang, s 1568 496 048 >0.20 tor, in some years of study as follows: at the beginning of the
at the end of the fourth year of study study — SBP and DBP, at the end of the first year — only DBP,
30 meter sprint, s 778 055  0.05 >0.20 at the end of the third - HR and SBP, at the end of the fourth -
Handgrip strength test, kg 27.3 442 043 >020 the most, namely HR, DBP, VC, and VCL. In this regard, they
Standing long jump, cm 182.1 1359 131 <020 noted the need to take into account the obtained data in the
Forward bend. cm 16.8 285 037 <015 statistical analysis of the values of such indicators.
Shuttle run 4><’9 s " 88 O. s 0' 06 < O. 20 When solving another task, data were obtained regard-
i ’ ‘ ’ ’ ‘ ing the degree of statistical dependence of changes in the
12 minute run, m 2151.1 164.76 15.85 > 0,20 . . . . .
general physical fitness of girls on changes in their functional
Flexed - arm hang, s 1321 519 050 >0.20 capabilities during each year of study. Thus, the value of the

A similar result was obtained when processing the values
of the K-S Test, which indicated indicators of special physical
fitness (Tab. 2).

Taking into account the data of both tables, it was ascer-
tained the possibility to use parametric criteria in the future,
as well as methods of mathematical statistics adequate to this
result.

At the same time, it was noted that the studied physio-
logical characteristics had certain features and similar trends.
Thus, in the latter case, regardless of the year of study, in
most physiological characteristics, the distribution of the in-
dividual results of the girls corresponded to the normal range
(Tab. 3).

35

coeflicient of multiple regression during the 1% year of study
was at the level of 0.294, during the 2™ year of study - at the
level of 0.330, during the 3™ - 0.342, and during the 4™ -
0.367. In other words, in all cases, there was a weak but sta-
tistically significant dependence of the change in the general
physical fitness of girls on the state of change in their physi-
ological characteristics. The obtained data were interpreted
as follows: with each new year of study, the dependence of
the change in their general physical fitness on the change in
functional capabilities increases.

As for the dependence of changes in the special physical
fitness of these girls on the studied functional capabilities, a
somewhat different result was obtained here. In particular,
the value of the coefficient of multiple regression during the
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Table 3. Results of physiological characteristics of girls in
different periods of the study

The name of the parameter M SD m K-S,p
at the beginning of study
HR at rest, bpm™* 80.7 529 0.51 <0.20
SBP, mmHg 114.6 5.02 0.48 <0.01
DBP, mmHg 74.7 4.78 0.46 <0.01
VG, 1 1.94 0.24 0.02 <0.05
VCI, ml-kg?! 34.86 5.68 0.55 <0.10
IMIS, % 30.51 5.55 0.53 >0.20
RTI, conditional units 10.84 0.7 0.07 >0.20
RI, conditional units 92.64 5.89 0.56 >0.20
at the end of the first year of study
HR at rest, bpm™ 745 499 0.48 >0.20
SBP, mmHg 117.4 4.68 0.45 >0.20
DBP, mmHg 78.2 4.73 0.46 <0.05
VG, 1 2.69 0.25 0.02 <0.05
VCI, ml-kg?! 41.18 5.63 0.54 >0.20
IMIS, % 41.66 6.14 0.59 >0.20
RTI, conditional units 9.76 0.81 0.08 >0.20
RI, conditional units 84.42 5.61 0.54 >0.20
at the end of the second year of study
HR at rest, bpm™ 735  4.08 0.39 >0.20
SBP, mmHg 119.3 4.01 0.39 <0.20
DBP, mmHg 78.3 3.27 0.31 <0.10
VG, 1 2.7 0.25 0.02 <0.05
VCI, ml-kg?! 40.01 5.13 0.49 >0.20
IMIS, % 44.83 5.89 0.57 >0.20
RTI, conditional units 9.72 0.71 0.07 >0.20
RI, conditional units 83.81 5.29 0.51 >0.20
at the end of the third year of study
HR at rest, bpm™ 76.1 3.96 0.38 <0.01
SBP, mmHg 122.3 3.57 0.34 <0.05
DBP, mmHg 78.5 2.92 0.28 >0.20
VG, 1 2.65 0.29 0.03 <0.05
VCI, ml-kg?! 37.74 4.84 0.47 >0.20
IMIS, % 44.99 5.64 0.54 >0.20
RTI, conditional units 9.95 0.71 0.07 <0.20
RI, conditional units 847 554 0.53 >0.20
at the end of the fourth year of study
HR at rest, bpm™ 754 342 0.33 <0.01
SBP, mmHg 122.6 2.75 0.26 <0.10
DBP, mmHg 77.8 341 0.33 <0.05
VG, 1 2.97 0.31 0.03 <0.05
VCI, ml-kg?! 38.6 4.83 0.46 <0.05
IMIS, % 45.86 5.54 0.53 >0.20
RTI, conditional units 9.17 0.60 0.06 >0.20
RI, conditional units 83.65  5.50 0.53 >0.20

1* year of study was 0.229, during the 2" year - 0.298, dur-
ing the 3™ year — 0.228, and the 4™ year - 0.242. The inter-
pretation of established data testified to the existence of a
dependence of changes in the special physical fitness of girls
on changes in their functional capabilities. At the same time,
the comparison showed a tendency towards a slightly greater
effect in the 2nd and 4th years of study, compared to achieve-
ments during the 1st and 3rd years of study.
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In addition, it was noted that a change in general physi-
cal fitness depends somewhat more on changes in functional
capabilities than on changes in special physical fitness.

Discussion

The issue of improving the organization, content and
methods of physical activity of future officers during training
at the military academy remains important. The direction of
such improvement is primarily related to the task of improv-
ing the physical fitness and functional capabilities of such
girls (Vogt, 2011; Instruction on physical training, 2014).
One of the promising directions in solving this problem con-
tinues to be the use of the results obtained using the methods
of multivariate statistics (Melnykov et al., 2018; Sliusarchuk
etal., 2022).

Some of the reasons for this are the formation of the most
rational parameters of physical activity at the stages of train-
ing in the VA (Gonshovskyi, 2011; Sliusarchuk, 2016; Anat-
skii, 2021). It is they that make it possible to achieve a highly
positive result in increasing the level of physical fitness. The
determining reason is that the latter is one of the important
components of the future officer’s readiness to solve tasks
defined by military and professional duties (Romanchuk &
Boyarchuk, 2008; Sliusarchuk & Iedynak, 2015).

When studying the statistical dependence between phys-
ical fitness and functional capabilities of girls — future offic-
ers at the stages of training in the VA, the existence of such
dependence was revealed. Confirmation of the existence of a
certain dependence between the specified characteristics of
future officers can be found in other researchers (Ovcharuk,
2007; Gonshovskyi, 2010; Melnykov, 2018). In our case, the
result showed that influencing the functional capabilities of
girls during various forms of physical activity can also im-
prove physical fitness. This is consistent with the informa-
tion that the use of physical activities of a certain orientation
at a young age in some cases stimulates, in others, on the
contrary, inhibits the development of a specific functional
capacity (Banah, 2020). This is due to the fact that significant
morphological and functional changes occur during physical
activity, each of which is different for different body systems
and depends on the period of ontogenesis. Components of
the body’s morphology and functions, depending on the re-
action to physical exertion, are divided into conservative and
labile. The impact on the latter during physical activity is a
stimulator and regulator of the body’s development. Tak-
ing into account the available information (Sands & Sands,
2012; Schmidt & Lee, 2014), intensification of development
is the basis for increasing the level of manifestation of vari-
ous motor qualities; the latter in general physical fitness and
special physical fitness are combined. Here it is necessary to
take into account that the existing types of endurance are
based on the features of the energy supply of the work be-
ing performed — anaerobic, aerobic, and mixed (Romanchuk
et al., 2019; Wilmore, Costill & Kenney, 2022). Muscular
strength occurs when skeletal muscles are maximally tensed
at minimal speed, while explosive power is the opposite at
the maximal possible speed (Ruppole, 2017). Different types
of coordination are caused by different psychophysiological
mechanisms and functions of ensuring action (Schmidt &
Lee, 2014). Expression of speed qualities is provided by inde-
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speed of a single movement, frequency of movements, motor Pedagogy, psychology and medical and biological problems
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3anexHicTb pi3snYHOI NiaroToBNeHOCTI Big PyHKLiOHANbHUX
MOXXNNBOCTEN AiBYaT Nif Yac HaBYaHHA Y BilCbKOBI akageMmil

1ABCD 2ADE

Biktop Cnrocapuyk , lennapiin €gnnax

'KpemeHerpka o6/1acHa rymaHiTapHO-IleffaroriuHa akajeMis imeni Tapaca IlleBuenka
*Kam’ siHenb-Ilopinbcbkmit HallioHanbHUT yHiBepcuteT iMeHi IBana Orienka

ABTopcbKumit BRI A — nusaiis gocnipkenns; B — 36ip ganux; C - cratananis; D - migroroska pykomcy; E — 36ip kowrtis

Pedepar. Crarbst: 6 c., 3 TabL., 27 [pKeperL.

Mera JOCTiIKeHHS — BUBYITHU CTATUCTUYHY 3/IEXKHICTb MDK (Di3MYHOIO TiATOTOB/IEHICTIO Ta QPyHKI[IOHATBHIMI MOXK/INBOC-
TAMM JiBYaT — MatOyTHIX odilepiB Ha eTalax HaBYaHHA y BIlICbKOBI akaeMmii.

Marepianu i metopu. Jocnimpkysanumu 6ynu 108 fgiBuar, ski 3 IOYaTKOM eKCIIEPUMEHTY PO3IIOYa/N HABYAHHS Y BilICbKOBUX
aKafeMisAx; IXHill Bik — Bif 17 pokiB i 3 MicAuiB 1o 18 pokiB i 5 micaris. BiféyBaBcs eKCriepyMeHT IIPOTATOM YOTHPHOX HaBYaIbHMX
POKiB 3a yyacTi TMX caMuX jiByaT. OCHOBHMMU 3aco6amit ofiepyKaHHsI JAHUX 6ym/{ TIefjaroriyHe TeCTyBaHHA i JiaTHOCTUKA ¢isiomno-
FiYHNUX XapaKTepPUCTHK, BifOyBanmucs BOHY IOPOKY.

Pesynprarn. lllopiuHo Mae Micue cabka, aje CTaTUCTUIHO 3HaYyIla 3a/Ie)KHICTb 3MiHM Y 3ara/ibHil ¢bisnyHiit migroroBeHoOC-
Ti giBYAT Bif 3MiH y iXHiX QYHKI[iOHAIBHUX MOXXIMBOCTAX. IIpy 1IbOMY, 3 KOXXHMM HOBMM POKOM HaBYaHHS TaKa 3a/IKHICTD /IMIIIe
HOCUITIOETBCS. Biff 3MiH Y pyHKIIOHATbHIX MOX/IMBOCTSIX AelI0 O1/IbIIO0 MipOI0 3a/IeKaTh 3MiHM y 3araibHiit ¢pisndHii miaroros-
JIEHOCTI, HDX y crenianbHiit. [l 0CTaHHBOI XapaKTepHa TeH/CHIIIsI 10 A€o OiIbIIO] 3a/IeXKHOCTI B 2-Mit i 4-UiT pOKU HaBYAHHS,
IIOPiBHAHO 3 pe3ynbraTaMn y 1-mit Ta 3-iii poku.

BucHoBku. [lani mxepen iHdopManii 3acBif4y0Th HeOOXiHICTD ypaxoByBaTH y HPaKTUYHIN [Jis/IbHOCTI Offep)aHi pe3yiib-
TaTH IOJI0 3a/IeKHOCTI (i3VYHOI MifTOTOBIEHOCTI Bifl PYHKIIIOHAIBHUX MOXK/IMBOCTEN TUX, XTO 3Ii/ICHIOE (i3VYHY aKTUBHICTb.
Ile cripusiTHMe MiiBUIIEHHIO e(eKTMBHOCTI opraHisanii Ta 3MicTy (isyIHOI aKTMBHOCTI AiBYaT y BUPIllleHH] BM3HAYEHNX 3aBJaHb
npodeciitHOI MiATOTOBKY Y BiliCbKOBIilT akafieMil.

KnrouoBi cmoBa: fiByara, (bi3MqHa aKTHUBHICTD, BiliIChKOBa aKajeMid, (’pyHKuiOHaani MOYK/IVIBOCTI, (’pileIHa HiITOTOBJ/IEHICTD,
3/IeXKHICTD TTOKA3HUKIB
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