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Abstract

The purpose of the article is to develop and test the effectiveness of aqua fitness exercise program for the posture
improvement of women of the first period of a mature age with different body types.

Materials and methods. The pedagogical experiment involved 46 women of the first period of a mature age who had
previously consented to participate in the study. The used methods include the analysis and generalization of scientific
and methodological literature, Internet data, and mathematical statistics methods, including Fisher’s angular criterion,
which allows sampling by distribution of the trait (Byshevets et al., 2019). The research included the assessment of the
posture condition of women based on the method of visual screening of posture with determination of the total score
(Kashuba et al., 2016). A surgeon was also involved in assessing the posture of women. In the process of factor analysis,
the data of anthropometric studies, physical fitness assessments, and motor activity level were analyzed.

Results. The distribution of women of the first period of a mature age by types of postural disorders and its changes
under the influence of aqua fitness classes taking into account the body type has been established. The study involved
46 women of the mentioned category; 73.9% of them were women of normosthenic body type, 15.2% — of asthenic
type, and 10.9% - of hypersthenic type. The research has established that women who were engaged in aqua fitness with
regard to body type had positive changes in posture. The proportion of women of asthenic body type with a normal
posture increased by 28.6%, of normosthenic type — by 20.6%, and of hypersthenic type — by 20.0%. Changes occurred

in the level of the bio-geometric profile of the posture.

Conclusions. The study confirms the effectiveness of the use of aqua fitness in the process of health-promoting classes

to prevent and correct postural disorders.
Keywords: women, aqua fitness, posture.

Introduction

The demographic situation in European countries, in-
cluding Ukraine, is characterized by the presence of persistent
crisis tendencies: decrease in population, aging, worsening of
the health status, and decline of the birthrate (Afanasieva,
2016; Volovyk, 2017; Andrieieva, Hakman, Kashuba, Va-
sylenko, Patsaliuk, Koshura, & Istyniuk, 2019).

At the same time, researchers state the deterioration of
the physical condition and the decline in the level of health
of women of reproductive age caused by a sedentary lifestyle,

© Nataliia Goncharova, Vutalii Kashuba, Anna Tkachova,
Tamara Khabinets, Olha Kostiuchenko, Mariia Pymonenko,
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poor nutrition, adverse social, economic, and environmental
factors, which negatively affects the demographic processes
in the society (Martyniuk, 2016; Ivanchykova, Saienko, Gon-
charova, Tolchieva, & Poluliashchenko, 2018; Tkachova,
Dutchak, Kashuba, Goncharova, Lytvynenko, Vako, Kolos,
& Lopatskyi, 2020).

Considering the health of women of the first period of a
mature age as the most important value of the society in the
reproduction of the population, experts in physical educa-
tion and sports are trying to find the most effective means
to improve women’s health and to develop measures that can
motivate them to increase motor activity (Ivchatova, 2010;
Bibik, 2013; Sadovnikova, 2018).

One of the most important indicators of health is the
condition of the posture, the disorders of which lead to a
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number of diseases (Kashuba, Lopatskyi, & Khabinets, 2017;
Kashuba, Goncharova, Tkachova, & Prylutska, 2019). The
degree of influence of posture indicators on the function-
ing of organs and organism systems is described in the stud-
ies of other authors (Byshevets, Denysova, & Serhiyenko,
2018; Drozdovska, Andrieieva, Yarmak, & Blagii, 2020; Hak-
man, Andrieieva, Kashuba, Nakonechnyi, Cherednichenko,
Khrypko, Tomilina, & Filak, 2020), who have the common
opinion of relatively significant pathological changes in the
human body against the background of existing disorders of
the posture. Conversely, proper posture has a positive effect
on womenss vitality, gives them self-confidence, and improves
their appearance, and therefore their well-being and mood.
However, unfortunately, nowadays, an increasing proportion
of women of the first period of a mature age are characterized
by impaired posture, which provokes backpain (Tomilina &
Bishevets, 2018).

The state of human posture, which determines the dis-
tribution of individual bio-links of the human body in space,
depends on the type of physique (Ivchatova, 2010; Shankovs-
ky, 2018). According to (Ivchatova, 2010; Shankovsky, 2018)
pedagogical means of influence in the process of health fit-
ness should be differentiated by body type, taking into ac-
count the state of posture.

The issue of correction of postural disorders of different
population groups by means of health fitness has been repeat-
edly raised in scientific circles (Kashuba, Tomilina, Byshevets,
Khrypko, Stepanenko, Grygus, Smoleniska, & Savliuk, 2020).

The experts indicate a special role of aquatic exercise for
the prevention and correction of postural disorders and state
its positive impact on the joints and spine (Shutova, Rybako-
va, & Sharaveva, 2015). Nowadays, aqua aerobics has gained
considerable popularity among women. It is a system of wa-
ter physical exercises borrowed from gymnastics, choreog-
raphy, aerobics, sports and artistic swimming, performed to
the rhythmic and intense music, and conducted in shallow,
medium, and deep-water pools, which promotes the fitness
of those involved (Lutsenko, Shepelenko, & Luchko, 2014).

However, despite the widespread discussion by health
professionals about the health effects of recreational exercis-
ing in water on the musculoskeletal system of the population,
the vast majority of research is aimed at establishing the ef-
fectiveness of training for the physical education of student
youth (Balamutova, Polozhiy, & Kyselev, 2011; Usova, Rom-
anyuk, & Kopitina, 2014). Therefore, in our opinion, studies
aimed at establishing the impact of aqua fitness on the pos-
ture of women of the first period of a mature age taking into
account the body type require further research.

The purpose of the research is to develop and test the ef-
fectiveness of aqua fitness exercise program for the posture
improvement of women of the first period of a mature age
with different body types.

Material and methods

Study participants

The research involved 46 women of the first period of
a mature age, who gave their written consent to participate.
The distribution of participants by age showed that the ma-
jority of women involved in the pedagogical experiment were
aged 26 to 30 years, which amounted to 58.7% (n = 27). At

128

the same time, there were 23.9% (n = 11) participants up to
25 years, and 17.4% (n = 8) older than 30. 15.2% of them had
asthenic (ectomorphic), 73.9% - regular (mesomorphic), and
10.9% - hypersthenic (endomorphic) body type. At the be-
ginning of the study, 23.9% of participants had normal pos-
ture, 23.9% had round back, and 19.6% had round-concave
back, and scoliotic posture - 32.6%.

Considering the mathematical rules of setting up and
conducting a pedagogical experiment (Borisova, 2019), a
sample of women of the first period of a mature age engaged
in aqua fitness was made in a simple random way; i.e. each of
the subjects had the same probability to participate in the ex-
periment. This selection of subjects ensured the representa-
tiveness of the sample taking into account the nature of social
objects (Tulebaeva, 2010). On the other hand, the further
distribution of women by body type, taking into account the
natural variability that characterizes this contingent of wom-
en (Adler, 2016), confirmed that the proportion of women by
body type generally corresponds to scientists’ views about the
body type of women of the first period of a mature age.

All women had previously consented to participate in the
study. The pedagogical experiment was conducted in fitness
club “Yunist” in Kyiv.

Research methodology

To achieve the goal of the research, the following meth-
ods were applied: analysis and generalization of data of sci-
entific and methodological literature, data of the Internet, an-
thropometry, pedagogical methods of research, the method
of visual screening of posture with determination of the total
score (Kashuba, Bondar, Goncharova, & Nosova, 2016), and
estimation of the level of motor activity by the method of
Framingham study (Krutsevich, Vorobyov, & Bezverkhnya,
2011).

The research involved three stages of implementation.
At the first stage, we analyzed scientific and methodological
literature in the field of physical fitness of women of the first
period of a mature age; also, we made the research of the level
of physical development, physical fitness, and level of motor
activity of 46 women of the first period of a mature age.

Anthropometric studies included the determination of
body weight (kg), longitudinal body sizes (cm), circumfer-
ential body sizes (cm), body diameters (cm), size of skin and
fat folds (mm) by conventional methods, with subsequent
determination of body type (Martirosov, Nikolaev, & Rud-
nev, 2006).

The posture of women was assessed using an improved
map of express control of the bio-geometric profile of posture
(Kashuba et al., 2016). The distribution of the studied by the
levels of the bio-geometric profile of the posture was car-
ried out taking into account 11 indicators in the frontal (5)
and sagittal (6) planes. The evaluation of each indicator was
performed according to a three-point scale by comparing the
individual posture in the photo and the standard graphical
options. Score “1” corresponded to the grade “bad’, “2”
“satisfactory”, “3” - “good”. The maximum amount of points
that corresponds to the normal state of posture is 33 points.

The study of the level of motor activity of women in-
volved fixing the time to perform motor activity of different
levels (high, medium, low, sedentary, basic) (Krutsevich et
al,, 2011).

TM®B, 2020, Tom 20, N° 3
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Assessment of physical fitness of women included deter-
mination of static force endurance of muscles while main-
taining static postures, and spine flexibility and elasticity of
hamstrings (Earl & Baechle, 2012).

Also at the second stage of the research, we performed
the analysis of the obtained data using the methods of mathe-
matical statistics with the determination of the most inform-
ative indicators. The the significant influence of indicators of
body composition and condition of musculoskeletal system
in the factor structure of indicators of physical development,
physical activity and physical fitness of women of the first pe-
riod of a mature age. They were defined as the criteria for the
effectiveness of aqua fitness activities. At this stage, a program
of aqua fitness for women of the first period of a mature age
was developed.

At the third stage of the research, the influence of the
developed training program on the posture of women of the
first period of a mature age with different body types was
determined. The study involved 46 women of this age. The
duration of the training program was nine months.

Statistical analysis

In the course of the research, mathematical statistics
methods were applied, including Fisher’s angular criterion,
which allows sampling by distribution of the trait (Byshevets,
Denysova, Shynkaruk, Serhiyenko, Usychenko, Stepanenko,
& Syvash, 2019). If the conditions of application of Fisher’s
angular criterion were not met when comparing the shares of
women according to the level of the state of the bio-geometric
profile of posture before and after the pedagogical experi-
ment, Fisher’s exact test was used. To compare the overall
assessment of the bio-geometric profile of the posture of the

subjects before and after the experiment, Students t-test was
used for dependent samples in the case when according to the
Shapiro-Wilk test the initial data were subject to the normal
distribution law and Wilcoxon test in the opposite case.

In the process of factor analysis by the method of principal
components with varimax rotation, the data of anthropomet-
ric studies, physical fitness assessments, and motor activity
level were analyzed. The total number of indicators for factor
analysis was 56 variables, which allowed identifying six factors
(60.03% of the total variance) in the structure of the studied
indicators. Data processing was performed using programs
MS Excel (Microsoft, USA), Statistica 8.0 (StatSoft, USA).

Results

The results of factor analysis of indicators of physical
development, physical fitness and physical activity allowed
defining the factor structure of six factors. The first factor is
“Physical fitness” with 20.32% of the total variance, the sec-
ond factor is “Fat component of body composition” - 12.56%,
the third factor is “Chest development” - 8.34%, the fourth
factor is “Posture condition” — 7.80%, the fifth and sixth fac-
tors respectively were the “Posture type” (5.56%) and the
“Body type” (5.46%).

These factors include indicators that are the most in-
formative in relation to the physical development, physical
activity, and physical fitness of women. The factor analysis
was further refined by differentiation of the factor structure
depending on the body type (Table 1).

For example, analyzing the results of factor analysis, the
factor structure of women of the first period of a mature age
with regular body type was detailed as the most representa-
tive of the studied contingent.

Table 1. Eigenvalues in the factor structure of the studied indicators of women of the first period of a mature age depending

on the body type, (n = 46)

Calculation of eigenvalues

Body type Separate factors Eigenvalues Total Total Accumulated
variance, % eigenvalues, % frequencies, %
1. Ph}ls%cal development and sedentary motor 16.23 3121 1623 3121
activity
2. Diameters and circumferential body sizes 10.14 19.49 26.36 50.70
. 3. Equilibrium state and basic motor activity 8.90 17.11 35.26 67.81
Asthenic o .
4. Posture condition and physical fitness 6.97 13.40 42.23 81.21
5. Diameter of the forearm, skin and fat folds
on the thigh and physical fitness 596 1147 48.19 92.68
6. Flexibility and mid-level motor activity 3.81 7.32 52.00 99.99
1. Physical fitness and basic motor activity 12.15 23.37 12.15 23.37
2. Skin and fat folds 7.52 14.47 19.68 37.84
Regular 3. Longitudinal body sizes 4.33 8.34 24.01 46.18
4. Body diameters 3.38 6.51 27.39 52.68
5. Posture condition 3.17 6.09 30.56 58.77
1. Anthropometric indicators and physical 2341 45.03 2341 45.03
fitness
. 2. Long}t}ldmal body sizes and posture 16.69 32.09 40.10 77 12
Hypersthenic condition
Physical fitness and motor activity 7.82 15.03 47.92 92.15
5. Knees breadth, physical fitness and motor 408 785 52.00 99.99

activity
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It has been established that the structure of physical de-
velopment, motor activity and motor abilities of women of
the first period of a mature age of regular type includes 5
factors, which describe 58.77% of the total variance. The gen-
eral factor “Physical fitness and basic motor activity” with a
share in the total variance of 23.37% was made up of flexibil-
ity indicators, such as the magnitude of maximum bending
(r = 0.86; p < 0.05) and the value of forward bending with
folded leg (r = 0.78; p < 0.05), which has an inverse correla-
tion with the duration of holding the shoulders up lying on
the abdomen (r = -0.81; p < 0.05), holding the legs up lying
on the abdomen (r = -0.83; p < 0.05), holding the torso lying
on the back (r = -0.81; p < 0.05), holding the torso lying on
the back with bent knees at an angle of 90 (r = -0.85; p < 0.05);
lifting the shoulders lying on the abdomen, arms near the
chest (r = -0.81; p < 0.05), equilibrium (r = -0.89; p < 0.05)
and basic physical activity index (r = -0.73; p < 0.05), as well
as sitting body length (r = -0.80; p < 0.05) and shoulder width
(r =-0.78; p < 0.05). The unipolar factor two “Skin and fat
folds” with 14.47% in the total variance includes the size of
skin and fat folds on the shoulders’ back (r = 0.78; p < 0.05),
on the thighs (r = 0.77; p < 0.05) and on the back under the
shoulder blade (r = 0.77; p < 0.05) and indicate an increase in
the size of the folds on the thighs and on the back as they in-
crease on the shoulders. The factor “Longitudinal body sizes”
includes body length (r = 0.71; p < 0.05, ridge body diameter
(r = 0.71; p < 0.05) and chest circumference with maximal
inhalation (r = 0.74; p < 0.05) and explains 8.34% of the total
variance. The fourth factor “Body diameters” with 6.51% in-
cludes the transverse diameter of the distal part of the thigh
(r=0.77; p < 0.05) and the shin (r = 0.75; p < 0.05) indicating
an increase in one indicator along with an increase in an-
other. Factor five “Posture condition” includes independent
indicators of the state of bio-geometric profile of women in
the frontal (r = 0.77; p < 0.05) and sagittal (r = 0.70; p < 0.05)
planes and explains 6.09% of the total variance.

In the defined factor structure of women of the first pe-
riod of a mature age with different body types, there are gen-
eral patterns of separation of informative indicators. Among
the studied groups of women of asthenic and hypersthenic
body types, the first two factors separate the indicators of
physical development, as those with the greatest impact. In-
stead, among women of regular body type, physical fitness
and physical development have a leading position. Factors
that make a significant contribution to the overall sample
variance include indicators of women’s posture.

The study of the factor structure of indicators of physical
development, motor activity and physical fitness of women
of the first period of a mature age revealed the leading di-
rections of intended influence on the body of women. The
observed patterns were taken into account when develop-
ing the structure of the means of influence in the process of
health-improving activities for women of the first period of
a mature age.

The shift of the accents of the content of aqua fitness
exercise towards the means of prevention and correction of
postural disorders is conditioned by the inherent motor re-
gime of modern women of a mature age, working conditions
and peculiarities. The studied contingent is characterized by
a large number of women with manifestations of functional
disorders of the musculoskeletal system, especially among
the representatives of the asthenic body type.
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The training program included a combination of dis-
tance swimming, aqua fitness, and performing special tasks,
conducting theoretical lessons on a healthy lifestyle, and en-
hancing motivation. The training program was implemented
over a period of nine months.

The structure of the training program included three
sessions per week, lasting forty-five minutes, with variant
modeling of physical activity and the ratio of physical edu-
cation means. Methodological features of the classes were
determined for women with different types of posture disor-
ders and included different ratio of aqua fitness and distance
swimming, exercising in different conditions (near the pool
side, without fixation, in deep and shallow water).

The key provisions of the training program included tak-
ing into account the functional imperfection of the trunk
muscles as a whole and the violation of the symmetry of the
tone of the muscles of the individual groups. For example, the
women with round shoulders and round back are character-
ized by the weakened muscles of the torso and a slightly re-
duced tone of the muscles of the shoulder girdle. The women
with round concave back have weak gluteal and back thigh
muscles, and general functional imperfection of the muscles
of the abdomen. The women with flat back are character-
ized by low muscle tone of the back and shoulder girdle. The
women with functional disorders of the posture in the front
plane have unequal muscle tone on the right and left side of
the torso (Swede, 2018).

The structure of motor activities for women of the first
period of a mature age in the aquatic environment was de-
termined in regard to the type of postural disorders and in
accordance with the peculiarities of the location of individual
body bio-links under the influence of functional disorders of
the musculoskeletal system. For women with round shoul-
ders and round back, backstroke was used; for women with
flat and concave backs — crawl and butterfly strokes. For the
contingent of women with scoliotic posture, the content of
the classes was supplemented by swimming with symmetri-
cal motor actions (breaststroke, butterfly stroke). In the case
of excessive lumbar lordosis in women of the first period
of a mature age, a swimming board was placed under the
abdomen.

Aqua fitness exercises were implemented in the train-
ing program according to the type of postural disorders and
individual characteristics of women’s physical development,
and were determined by the body type (Table 2).

Namely, within one session, the means directed on the
development of no more than two motor qualities were used.
According to these principles, the following combinations
were proposed: exercises for the development of strength and
flexibility; coordination and power exercises; exercises for
the development of endurance only, power and speed-power
exercises.

In the course of the research, we examined the posture of
women of the first period of a mature age under the influence
of aqua fitness, taking into account the body type.

Thus, according to the obtained data, before the experi-
ment, 23.9% of the participants had normal posture, 23.9%
had round back, 19.6% had round-concave back, and scoliot-
ic posture prevailed with the share of 32.6%. After the experi-
ment, the distribution changed as follows: normal posture —
45.7%, round back - 19.6%, round-concave back - 15.2%,
scoliotic posture — 19.6%. Additional calculations using the
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Table 2. Distribution of aqua fitness exercises according to the body type of women of the first period of a mature age

Posture type Aqua-fitness exercises (effects on women’s body)
Aqua building, aqua forming (development of maximum muscle strength of major muscle groups and their
endurance)

Asthenic Aqua stretch, hydro relaxation (development of flexibility and mobility in the joints, regulation of muscle tone,
stimulation of recovery processes)
Aqua gym, aqua dynamics (development of strength abilities and coordination of movements)
Aqua tonics (support of the muscle tone)
Aqua gym (development of strength endurance and coordination of movements)

Regular Aqua karate (exercises for the development of strength, coordination and speed of movement)
Aqua stretch, hydro relaxation (development of flexibility and mobility in the joints, regulation of muscle tone,
stimulation of recovery processes)
Aqua step (development of aerobic and strength endurance, flexibility and coordination of movements)
Aqua jogging, aqua dance, aqua rhythmics (development of aerobic and strength endurance, flexibility and
coordination of movements)
Aqua gym (development of strength endurance and coordination of movements)

Hypersthenic

Aqua stretch, hydro relaxation (development of flexibility and mobility in the joints, regulation of muscle tone,

stimulation of recovery processes)

Aqua flipper, aqua motion (development of general endurance, strength endurance)

Fisher’s angular test made it possible to prove that the pro-
portion of women with normal posture under the influence
of aqua fitness training, taking into account the body type,
increased statistically significantly (p < 0.05).

A more detailed study of medical cards data allowed to
determine the peculiarities of posture of women of the first
period of mature age, depending on their body type before
and after the experiment, and to evaluate the impact of aqua
fitness on the posture of the subjects.

The research has established that both before and after
the introduction of the authors’ aqua-fitness program, the
type of posture without violations prevailed among women
of regular type. Before the experiment, their share was 26.5%
and after the experiment — 47,1%.

It has been found that by the start of the experiment,
asthenic-type women were 6.5% (p > 0,05) less likely to have
a normal posture type and hypersthenic-type women 12.2%
(p > 0,05) less than regular-type women were. However, the
highest proportion of women with round back was found
among women with hypersthenic type: it was 40%, and the
smallest proportion, which was 14.3%, was recorded among
women of asthenic type. These changes had a favorable trend
but were not statistically significant.

The majority of women with round-concave back
(28.6%) (p > 0,05) were women of hypersthenic type. At the
same time, the proportion of asthenic-type women with such
postural impairment was 8.6% (p > 0,05) less, and of regular
type — 11% (p > 0,05) less.

In addition, among women of hypersthenic type, the
largest proportion, amounting to 42.9%, was characterized
by scoliotic posture. At the same time among women of
asthenic type this disorder was found in 20%, and among
women of regular type — in 32,4%, and statistically significant
(p > 0.05) proportions of women with this type of disorder
did not differ.
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The study has showed the positive impact of aqua fitness
on the posture of women of the first period of a mature age,
regardless of the type of body.

Thus, the proportion of asthenic-type women with nor-
mal posture increased by 28.6% (p > 0,05), regular — by 20.6%
(p>0,05), and hypersthenic - by 20.0% (p > 0,05). Therefore,
taking into account the body type, aqua fitness has the maxi-
mum impact on women of the first period of a mature age of
asthenic type.

In addition, the study has showed that after the intro-
duction of the authors’ program among the participants of
the experiment, the proportion of hypersthenic-type women
with round back, regular-type women with scoliotic posture,
as well as asthenic-type women with round back and scoliotic
posture decreased the most. Their shares were 20.0%, 14.8%
and 14.3% respectively (p > 0,05). However, the proportion
of women of asthenic and hypersthenic type with round-
concave back did not change.

The obtained data make it possible to testify to the posi-
tive dynamics that occurred in the posture of women of the
first period of a mature age under the influence of the authors’
aqua fitness program.

The further analysis of changes in posture of women of
the first period of a mature age under the influence of the
proposed means of aqua fitness was carried out through the
distribution of the studied contingent by levels of posture
and direct scoring of visual screening of the posture by the
method (Kashuba et al., 2016).

Statistical processing of the experimental material al-
lowed establishing the following changes:

asthenic body type

« assessment of the level of the bio-geometric profile

of the posture in the frontal plane statistically
significantly (p < 0.05) increased by 26.9% from (7.43;
1.62) points to (9.43; 2.07) points;
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o an increase in the sagittal plane by 10.5% from
(8.14; 2.79) points to (9.00; 2.71) points, however,
no statistically significant (p > 0.05) differences were
detected;

o overall assessment of the posture bio-geometric
profile statistically significantly (p < 0.05) increased
from (15.57; 4.39) points to (18.43; 4.65) points;

regular body type

« with respect to the frontal plane, the indicator of the
level of the posture bio-geometric profile after the
experiment was statistically significantly (p < 0.05)
higher by 24.7% than at the beginning ((10.09; 1.90)
against (8.09; 1.58) points);

o a statistically significant (p < 0.05) increase of
10.4% (10.03; 2.34) points to (9.09; 2.59) points was
registered in the sagittal plane;

o a statistically significant (p < 0.05) increase from
(17.18; 4.06) points to (20.12; 4.06) points in the
overall assessment of the bio-geometric profile of the
posture was recorded;

hypersthenic body type

« the indicator of the level of the bio-geometric profile
of the posture in the frontal plane statistically
significantly (p < 0.05) increased (by 27.0% from
(7.40; 1.52) points to (9.40; 2.07) points);

« notwithstanding the absence of statistically significant
(p > 0.05) differences between the index in the sagittal
plane, there was a positive tendency for its growth,
where the increase was 17.1%, and the indicator
increased from (8.20; 3.27) points to (9.60; 2.07)
points;

« overall assessment of posture bio-geometric profile
statistically significantly (p < 0.05) increased from
(15.60; 4.56) points to (19.00; 4.06) points.

The research has established that the proportion of wom-
en with average level increased by 5.88% and the proportion
of women characterized by a high level of bio-geometric pro-
file of posture increased by 17.65% women regular body type.
This increase was due to the changes among women with
low posture bio-geometric profile, the proportion of whom

decreased by 23.53%. At the same time, among the surveyed
asthenic body type, there was an increase by 28.57% in the
proportion of women with a high level of posture bio-geo-
metric profile due to a decrease by 14.29% in the proportion
of women with average and low levels in each case (Fig. 1).

During the experiment, asthenic-type women under-
went changes in the distribution of the bio-geometric profile
of the posture:

« the proportion of women with low and average levels

decreased by 14.29%, respectively;

o the proportion of women with high levels increased

by 28.57%.
For women of regular body type, such changes in the
distribution of the bio-geometric profile of the posture were
characteristic:
« the proportion of women with low level decreased by
23.53%;

o the proportion of women with average level increased
by 5.88%;

o the proportion of women with high level increased
by 17.65%.
The following positive changes in the distribution of the
bio-geometric profile of the posture occurred among women
of the hypersthenic body type:
o the proportion of women with low level decreased
by 40%;

« the proportion of women with average level increased
by 20%;

o the proportion of women with high level increased
by 20%.

Discussion

The results of the analysis of scientific and methodo-
logical literature (Tomilina et al., 2018; Kashuba, Andrieieva,
Goncharova, Kyrychenko, Karp, Lopatskyi, & Kolos, 2019b,
Kashuba et al., 2020) indicate a significant number of posture
disorders in adults, which is confirmed by the results of this
research, in which 76.1% of women in the first period of a
mature age had posture disorders. In addition, the results ob-
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Fig. 1. Distribution of women of the first period of a mature age according to the
bio-geometric profile of the posture
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tained during the study are consistent with the results Bibik
(2013), according to which only about 25 % of women of the
first period of a mature age have normal posture, and the
most common violation of posture among this contingent is
a violation in the frontal plane - scoliotic posture.

Regular posture is an indicator that affects the activity
of other organs and systems of the body (Ivchatova, 2010),
which is confirmed by the results of factor analysis of physical
development, physical fitness and motor activity of women in
this study, where “Posture status” is 7.80% of the total vari-
ance of the sample.

However, scientists agree that, unfortunately, already
during the first period of a mature age, women experience
deterioration of well-being, pain in the cervical, thoracic and
lumbar parts of the spine, which gradually becomes further
deteriorated (Samoshkin, Liadska, Denisenko, & Riapasova,
2014; Tomilina et al., 2018; Hakman, Andrieieva, Kashuba,
Omelchenko, Ion, Danylchenko, & Levinskaia, 2019), which
requires the development of the means of influence.

In the course of the research the peculiarities of pos-
ture disorders in women with different body type were clari-
fied, the largest number of posture disorders was observed in
women with asthenic body type. These results confirm the
research of other scientists (Ivchatova, 2010).

The analysis of scientific and methodological literature
(Ivchatova, 2010; Ivanchykova et al., 2018; Hakman et al.,
2020) allowed defining means of physical education, which
are applied in the course of physical fitness for the contingent
of women of the first period of a mature age for the purpose
of prevention and correction of posture disorders. Aqua fit-
ness occupies a special place among these means.

In particular, there is evidence of the effective use of aqua
fitness in the physical education of students (Zhuravlev &
Malikov, 2019). For example, Usova et al. (2014) states that
aqua fitness exercises not only provide a higher health ef-
fect than other types of fitness, promotes the resistance of
female students to the effects of temperature fluctuations,
but also have significant health and strengthening effect in
preventing spine distortions and forming the correct posture.
Considering health-promoting aqua aerobics as a means of
hydro rehabilitation for students of special medical groups,
Balamutova et al. (2011) draws attention to the effectiveness
of its use in order to strengthen virtually all muscle groups
and correct posture without the risk of injury. The peculiarity
of the proposed authors’ approach to the aqua fitness classes
is the differentiation of means depending on the posture of
women of the first period of a mature age and their body type,
the effectiveness of which has been proven in the process of
pedagogical experiment.

Conclusions and perspectives of further research

The results of factor analysis of the factor structure of
physical development, physical fitness, and motor activity of
women of the first period of a mature age indicate the pres-
ence of six factors (60.03% of the total variance). The “Posture
status” of women (7.8%) and “Body type” (5.46%) make a
significant contribution to the content of the factor structure,
which determines the directions of influence during the pro-
gramming of physical fitness activities for this contingent.

The research has proposed the program of aqua fitness
classes, the content of which is differentiated in accordance
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with the peculiarities of posture and body type of women of
the first period of a mature age.

The study of the effectiveness of an aqua fitness program
based on the body type of women of the first period of a ma-
ture age shows that women had positive changes in posture.
If, at the beginning of the experiment, only 23.9% woman
had normal posture, then after the experiment their propor-
tion increased statistically significantly (p < 0.05) to 45.7%.

It should be noted that both before and after the experi-
ment, the proportion of women with normal posture was the
highest among women of regular body type, namely 26.5%
at the beginning and 47.1% at the end of the pedagogical
experiment. Moreover, the most common violation recorded
in the examined women was scoliotic posture, 32.6% among
all study participants.

The aqua fitness program had the greatest effect on as-
thenic-type women with round back (the number of women
decreased by 14.3%; p > 0.05) and scoliotic posture (de-
creased by 14,3 %; p > 0.05), regular-type women with scoli-
otic posture (decreased from 32,4 % to 17,6 %; p < 0.05), and
hypersthenic-type women with round back (decreased from
40 % to 20 %; p > 0.05).

This study has shown that the proportion of subjects with
normal posture in the total sample significantly increased at
the end of the experiment (p < 0.05), however this changes in
each of the groups of women with different body types were
statistically insignificant (p > 0.05).

The analysis of the dynamics of the bio-geometric profile
of posture confirms the improvement of posture in represent-
atives of different somatotypes: for women of asthenic type,
the assessment of the bio-geometric profile of posture in-
creased statistically significantly (p < 0.05) from (15.57; 4.39)
to (18, 43; 4.65) points, for women of regular type there was
a statistically significant (p < 0,05) increase in the indicator
from (17,18; 4,06) to (20,12; 4,06) points, and in representa-
tives of hypersthenic type, a statistically significant (p < 0.05)
increase from (15.60; 4.56) to (19.00; 4.06) points.

Therefore, it can be argued that aqua fitness has a positive
effect on the posture of women of the first period of a mature
age, regardless of their body type.
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KOPEKUIA MOPYLWEHDb MNOCTABU XKIHOK 3PIJIOTO BIKY 3 YPAXYBAHHAM
TMNy TN1obyaoBU B NPOLIECI 3BAHATb AKBA®ITHECOM

Harania lonuapoBa'*5C?, Biramiit Kaury6a'A%“®, Auna TkauoBa'**“P, Tamapa Xabinenp'45CP,
Onsra Kocrrouenko'5?, Mapisa IlimoHenko'4BCP
'HauionapHmit yHiBepcuTeT QisMYHOrO BUXOBAHHA i CIOPTY YKpaiHu

ABTOpCHKMIT BKIIAM: A — FU3aiiH ZOCTIIKeHHsT; B — 36ip ganux; C - crarananis; D - migroroska pykomucy; E - 36ip xomTis

Pedepar. Crarrs: 10 c., 2 Tabm1., 1 puc., 34 mxepera.

Mera po6oTu pospobka Ta mepeBipka epeKTUBHOCTI
HIpOrpaMI 3aHATD akBadiTHECOM I/ XiHOK IepIIOro 3pino-
ro BiKy i3 pi3sHMM TUIIOM TiTOOYZOBM 3 METOI0 IIOKpAljeHH
CTaHy iX IOCTaBN.

Marepianu Ta MeToau. B negarorivHoMy excriepuMeHTi
Opanu y4acTb 46 XIHOK IIEpIIOro Iepiofy 3piIoro Biky, sKi
IOIIePEeSHbO HaZA/MN 3TOy Ha Yy4acTb y JOCHifKeHHi. Me-
TOMY HOCTif)KEHHs Hepef0adan aHali3 Ta y3araJbHeHHs
HayKOBO-METOAMYHO] TiTepaTypu, laHNX Mepexi Internet Ta
METOZiB MaTeMaTMYHOI CTATUCTUKM i3 3aCTOCYBaHHAM KYTO-
Boro kputepito Qintepa, AKMI [O3BOJAE 3[iICHIOBATH CIIiB-
craB/ieHHsI BUOIPOK 3a po3mopioM o3Haky (3a Byshevets et

TM®B, 2020, Tom 20, N° 3

al., 2019), mpoBopuIach OLiHKA CTaHY IIOCTABM JKIHOK Ha
OCHOBI1 METO/IMKI Bi3ya/IbHOTO CKPMHIHTY IIOCTABMU i3 BU3Ha-
YeHHSIM cyMapHoI 6anbHoi oninky (3a Kashuba et al., 2016).
Jlo mpoBemeHHs OLIIHKM CTaHy IOCTAaBU XKIHOK TaKoX Oy1o
3aJIy4eHo JiKaps Xipypra. Y npoueci sailicHeHHA GpakTOpHO-
ro aHaji3y 6yau IpoaHasTi30BaHi faHi AHTPOIIOMETPUYHNX
HOCIiPKeHb, OLIHKY (i3NTHOI MiATOTOBIEHOCTI, PiBHS py-
XOBO1 aKTUMBHOCTI.

Pesynpratn. BcTaHOBIEHO PO3MOAIN XKiHOK MEpLIOTo
3pi/Ioro BiKy 3a TMIIaMM IIOPYLIEHb IIOCTABY Ta JIOr0 3MiHU
IIifi BIVIMBOM 3aHATb aKBa(iTHECOM 3 ypaxXyBaHHAM TUITY
Ti100yR0BI. Y JOCTImKEHH] IPUITHSIO y4acThb 46 KiHOK 3a-
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3Ha4YeHoI KaTeropii, mpudomy 73,9 % 3 HUX CKIanU >KiHKU
HOPMOCTEHIYHOrO, 15,2 % — acTeHiyHoro, a 10,9 % - rimep-
CTEHIYHOTO THUITY TiII06YI[0BI/I. BcranoBneHo, mo y XiHOK,
AKi 3aiiManucs akBadiTHECOM 3 ypaxXyBaHHSIM TUITY Ti/lO-
OynoBU, BifOYIMCs TIOSUTUBHI 3PYLIEHHS Y CTaHi MOCTABUL.
YacTka XiHOK 3 aCTEeHIYHUM TUIIOM TinoOYAOBY, SKi Xapak-
TepU3YITbCSA HOPMAJIbHOIO IIOCTaBOIO, 3pocnia Ha 28,6%,
3 HOPMOCTeHiYHMM TUIOM — Ha 20,6%, a rimepcTeHiYHUM

tunoM — Ha 20,0 %. BinOymuce sminu y piBHi cTaHy 6ioreo-
METPMYHOTrO NPO(iIIo IIOCTaBH.

Bucnosku. Jlocnimpxennsa mifTeepmkye eQeKTUBHICTD
3aCTOCYBaHHs 3aco6iB akBadiTHeCcy B MpoIeci 030pOB-
YMX 32HATH 3 METOK MPOdITaKTUKM Ta KOPeKIlil HopylIeHb
MIOCTaBM.

KnrouoBi cnoBa: xiHku, akBadiTHec, mocrasa.
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Abstract

The study objective is to evaluate the immediate training effect under the influence of changes in the parameters of
physical activity in special exercises on the basis of physiological changes in the body of basketball players.

Materials and methods. The study used empirical methods of measuring heart rate during competitions, pulmonary
ventilation values, O, consumption during physical work, O,-debt, “excess” CO,, methods of mathematical statistics.
Results. An empirical study has shown that the exercises used in the preparation of basketball players differ
significantly in the nature of physiological action. The greatest physiological shifts in the body of basketball players
determine the exercise, which is performed intensively or repeatedly with maximum intensity. The smallest

physiological shifts were found when performing free throws.

Conclusions. The magnitude and orientation of the immediate training effect of special exercises in basketball depend
on the combination of the effects of all the main indicators of physical activity — the type of exercises used, their
intensity and duration, duration of rest, the number of repetitions.

Keywords: basketball, special exercises, immediate training effect, physiological changes.

Introduction

Problem statement. The increase in sports scores in bas-
ketball is driven by scientifically sound management of the
training process (Fort-Vanmeerhaeghe, Montalvo, Latinjak,
& Unnithan, 2016). Effective management of the training
process of training basketball players can be implemented
if a number of key tasks are solved (Koryagin, Blavt, & Gre-
binca, 2016). Understanding this determines the direction of
research that is constantly being undertaken to improve the
training of athletes in various sports, including basketball,
for many years.

At the present level of basketball development, as com-
petition in the international and domestic sports arenas is
increasing, the skill requirements of the athlete are increas-
ing (Asadi, Saez de Villarreal, & Arazi, 2015). The problem of
streamlining the structure of the training process in basket-
ball requires analysis of the sports training system, research

©  Viktor Koryahin, Oksana Blavt, Eduard Doroshenko,
Volodymyr Prystynskyi, Volodymyr Stadnyk, 2020.
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and selection of training facilities, as well as management
of athletes’ fitness condition (Anastasiadis, 2006; Gonzalo-
Skok, Sanchez-Sabaté, Izquierdo-Lupdn, & Sdez de Villar,
2019). All kinds of training tools should be combined as
much as possible to provide integrated training (Tyshchenko,
Hnatchuk, Pasichnyk, Bubela, & Semeryak, 2018). More than
ever, the challenge is to limit the mobilization of functional
reserves and maximize their mobilization to demonstrate the
highest level of sporting capabilities.

Streamlining the structure of the training process will
solve the problem of improving the process of training bas-
ketball teams masters and managing their activities in re-
sponsible games. Therefore, the issue of comprehensive
training for highly skilled basketball players determines the
importance of research aimed at ensuring the effectiveness of
the training process.

Analysis of recent research and publications. In today’s
sports science, a vast amount of objective knowledge has
been accumulated concerning the selection of the most ef-
fective training tools and methods aimed at enhancing ath-
letes’ functionality (Ben Abdelkrim, Castagna, El Fazaa, & El
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Ati, 2010; Hoare, 2000; Webster, Horne, Wheelans, & Bell,
2009). 1t is believed that this process is based on knowledge
of the demands placed on the body by certain sports (Bosco,
Luhtanen, & Komi, 1983; Gonzalo-Skok et al., 2017; Inge-
brigtsen, Jeftreys, & Rodahl, 2013). The most pressing issue is
the definition of requirements for the physical and especially
functional fitness of athletes in sports games (Kozina, lerma-
kov, Cretu, Kadutskaya, & Sobyanin, 2017; Koryagin & Blavt,
2018; Sallet, Perrier, Ferret, Vitelli, & Baverel, 2005).

In the modern system of sports training, the functional
training section occupies one of the leading places (Anastasi-
adis, 2006; Ben Abdelkrim, El Fazaa, & El Ati, 2007; Khudolii,
2019). The literature has intensified the scientific search for
alternative approaches to assessing the functional preparedness
of basketball players as a basis for managing the training pro-
cess (Asadi et al., 2015; Montgomery, Pyne, & Minahan, 2010).

Nowadays in basketball, the question of evaluating the
training effect of special exercises of basketball players is
mainly solved on the basis of the experience and intuition
of the coach. In finding new tools and methods to improve
the training process of skilled basketball players, it is of para-
mount importance to establish the immediate training effect
of special basketball exercises (Ramos, Rubio, Martinez, Este-
ban, & Jiménez, 2010). It has been suggested (Ben Abdelkrim,
El Fazaa, & El Ati, 2007) that physiological indicators that are
highly informative (Green, Hughson, Orr, & Ranney, 1983).

The available scientific research, conclusions and rec-
ommendations are of great value for solving the problem of
training high-end basketball players. Based on the current
interpretation of sports training (Asadi et al., 2015; Fort-
Vanmeerhaeghe et al., 2016), the choice of methodology in
the planning and planning process should be maximally con-
sidered, availability of evaluation of the training process as a
basis for its management.

In the theory and practice of basketball, the issues of
planning and managing the modern training process have
not been sufficiently studied and do not have adequate sci-
entific substantiation. In the modern scientific and practical
literature there are no works that would systematically and
comprehensively cover the theory, methodology and practice
of establishing the immediate training effect of special exer-
cises of basketball players.

Given that physical training affects all components of bas-
ketball players’ training and in order to gain knowledge of their
performance it is necessary to have information on the impact
of specific exercises used in the training process (Marchenko
& Dykhanova, 2019; Matthew & Delextrat, 2009).

Purpose of the research: on the basis of physiological
changes in the body of basketball players, to evaluate the im-
mediate training effect under the influence of changes in the
parameters of physical activity in special exercises.

Materials and methods

The study of the heart rate during competitions was con-
ducted by means of the method of continuous automatic reg-
istration using the multichannel system (Koryagin & Blavt,
2019). This allowed determine the maximum mean pulse
rate during the game, as well as the maximum pulse rate total
during the game and during the recovery.

The level of pulmonary ventilation was determined by
way of collecting expired air into Douglas bags with the sub-
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sequent measurement of the volume of the air contained in
the bag using a laboratory gas meter (Beaver, Wasserman, &
Whipp, 1986).

The percent composition was determined by way of ana-
lyzing the samples using the gas analyzers Spirolit and ME-
TAMAX that are capable of recording the concentration of O,
and CO, in expired air.

All the indicators of the heart rate, as well as the level of
O, consumption, total O,, the level of CO, release and oxygen
pulse rate were calculated according to the method described
in the works (Volkov, 1986; Zankovets, 2016).

Results

Studies have shown that special exercises used in the
preparation of basketball players differ significantly in the
nature of physiological effects on the body (Tab. 1).

It was found that the smallest physiological shifts were
detected when performing free throws. The average heart rate
was 128+2.24 bpm. Oxygen consumption level — 31% of the
maximum carbon dioxide value is 0.18+0.17 1/min. When
performing other special exercises with moderate intensity,
the heart rate is in the range of 140-150 beats per minute (in
tall players within the range of 160 beats per minute), the
level of oxygen consumption varies from 53.7 to 55.1 % of
the maximum value (2.3 1/min on average), carbon dioxide
evolution reaches 0.5 1/min, pulmonary ventilation 45 I/min.

The training effect of these exercises is predominantly
aerobic. Physiological indicators, when performed by bas-
ketball players special exercises, belong to different ranges
of training loads. The results of the studies that led to these
conclusions are presented in Table 1.

The greatest physiological shifts in the body of the basket-
ball players cause exercises that are performed in an intense or
repeated mode with the maximum intensity and duration of
each repetition of the exercise from 20-30 s to 2 min.

The amount of oxygen consumption when performing
such exercises reaches the maximum possible values of oxy-
gen debt — increases to 10 liters.

Somewhat less pronounced physiological shifts are ob-
served when performing game exercises (1x1 with the ball
and without the ball, 2x2, 3x3, 5x5 on one shield). Here, the
oxygen consumption is 65.2 to 82.4 % of the maximum, the
average heart rate is 172-187.5 bpm. The value of the oxygen
debt is in the range from 5.8 to 7.2 1, carbon dioxide emis-
sion is 0.67-0.89 1/min. These exercises are characterized by a
complex effect on the body of athletes, that is, they contribute
to the development of speed-power qualities and endurance.

When performing short-term exercises of 5-15 duration
with an intensive or repeated method, the value of physi-
ological shifts is negligible: the level of oxygen consumption
was 68.1 % of the maximum value. These exercises are char-
acterized by the highest rate of formation of alactate oxygen
debt - 68.5+17.5 ml/min.

As can be seen from the results in the table, performing the
same exercise with different combinations of physical activity
indicators can cause different physiological shifts in the body.

Thus, it was found that the physiological indicators,
which can serve to evaluate the immediate training effect of
the exercises, have different informativeness. With the change
of physical activity parameters, each indicator changes in a
specific way. These changes occur until it reaches the limit
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Table 1. The value of physiological indicators when basketball players perform special exercises in various ranges of training

loads
The focus of the Level O, Alactate  Lactate Total O,- “Non- Level of Heart Pulse Average
trainer consumption O,-debt, O,-debt,1 debt,1 metabolic pulmonary rate,bpm amountof  heart
I/min 1 surplus”  ventilation, recovery, rate
CO,, I/min 1/min beats bpm
Mostly aerobic 0.9-2.3 0.5-1.5 1.3-3.3 1.8-4.8 0.14-0.5 16-45 120-160 300-900 50-90
1.6 0.75 2.3 3.2 0.32 20 140 600 70
Mixed aerobic- 2.3-3.6 1.5-2.0 3.3-6.0 4.8-7.5 0.5-1.2 45-80 100-190 900-1900 90-115
anaerobic 2.95 1.75 4.65 6.15 0.85 62 175 1400 102
Anaerobic glycolytic 3.6-4.3 2.0-2.6 6.0-6.8 7.5-9.5 1.2-1.8 80-140 180-190 1900 - 2300  90-110
3.95 2.3 6.4 8.5 1.5 110 185 2115 100
Anaerobic alactate 2.3-3.1 1.3-1.9 2.3-44 5.1-6.2 0.35-0.8 50-75 170-190 730-1500 94-103
2.7 1.6 3.35 5.65 0.55 62 180 1100 98.5

values above which it becomes insensitive to the increasing
impact of the load.

Duscussion

The basis of our study is based on the study of the immedi-
ate training effect of special exercises basketball players on the
nature of physiological action on the body of athletes, as the
basis for effective planning of the training process. The results
of the empirical study complement the ideas of managing the
training process based on the control of the impact of the means
used in the training of qualified athletes (Fort-Vanmeerhaeghe
et al., 2016; Gonzalo-Skok, Tous-Fajardo, Valero-Campo, Ber-
zosa, Bataller, Arjol-Serrano, & Mendez-Villanueva, 2017).

Better to understand the data obtained changes in the
physiological functions of basketball players in the course
of performing special exercises, allows their interpretation.
The results of the study of physiological shifts in the body
of basketball players in the performance of special exercises
were consistent with the information that the parameters of
physiological changes are correlated with the influence of
different exercises (Cormery, 2008; Robert, McGown, Fisher,
Dalsky, & Robinson, 2017; Sallet, Perrier, Ferret, Vitelli, &
Baverel, 2005). Therefore, this allows them to be correlated by
changing the parameters of the exercises (McArdle, Katch, &
Katch, 1991; Koryagin & Blavt, 2018).

Considering that, based on the study of the immediate
training effects of special exercises of basketball players, it is
possible to systematize the exercises used in the training pro-
cess of basketball players, the conducted research integrates
the existing ideas in this direction. Therefore, information on
improving the training system for skilled basketball players
has been supplemented (Asadi et al., 2015; Fort-Vanmeer-
haeghe et al., 2016; Gonzalo-Skok et al., 2019).

The obtained results expand and supplement the data on
the effectiveness of the use of scientifically-based planning in
the training of highly skilled basketball players, which involves
the management of sports uniforms, the search for new rational
means of special training (Aiken, Fairbrother, & Post, 2012;
Kozina etal., 2017; Scanlan, Fox, Borges, Tucker, & Dalbo, 2018).

The researchers note the potential of using information
on the impact of special exercises on the effectiveness of the
training process in sports games in general (Backman & Dan-
ielson, 2011; Ciuti, Marcello, Macis, Onnis, Solinas, & Lai,
2009; Ingebrigtsen, Jeftreys, & Rodahl, 2013). Thus, the study
provides a further understanding of the factors that influence
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the effectiveness of training activities in training players. We
have expanded the available data on the use of physiological
control in the planning of the training process. Proper plan-
ning of the training process with the use of the data obtained
from the study will allow rational use of training time, reach-
ing a high level of basketball players.

The obtained results extend and supplement the data that
increase of efficiency of a training process is possible on the
basis of deep analysis of influence of physical activity on an
organism of athletes (Karpowicz & Karpowicz, 2013; Bosco
et al.,, 1983; Robert et al., 2017).

The study results complement the information on peda-
gogical control of basketball players’ training activities, which
is the basis for appropriate regulation of planning and man-
agement of training of highly qualified basketball players
to ensure its effectiveness (Asadi et al., 2015; Erculj, Blas,
& Braci¢, 2010; Vaquera, Santiago, Villa José, Morante, &
Garcia-Tormo, 2015).

Conclusions

The first step in the creation of an effective system for man-
aging the training process of basketball players is to establish
an immediate training effect of special exercises. The most ac-
ceptable in assessing the immediate training effect of exercise
may be physiological indicators that are highly informative.

Exercises used in the preparation of basketball players
differ significantly in the nature of physiological effects. The
magnitude and direction of the immediate training effect of
special exercises in basketball depend on the combination of
the effects of all the main indicators of physical activity — the
type of exercises used, their intensity and duration of the
amount of rest breaks, the number of repetitions.

The practical implementation of the formulated provi-
sions will allow coaches and athletes to rationally and ef-
fectively build a multi-year process aimed at training skilled
basketball players.
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Abstract

Research purpose. The aim of the study is to evaluate the playing skills of the young players under investigation

in a global context. Specifically, it is intended to test whether the proposed training methodology favorably influenced
the development of game skills, increasing the efficiency of game performance.

Materials and methods. The study participants are 24 young players, aged between 13 and 14.To achieve the tasks set,
the study relied on the following methods: analysis of scientific literature, field testing and methods of mathematical
statistics. The experimental group performed a specific training mesocycle (that of the Brain Kinetic), while the control
group performed a traditional working mesocycle. To detect the effects of the training methodologies, field tests were
used both before and after the training period, respecting the execution protocols described by H. Wein. The study
materials were processed by the statistical analysis software-IBM SPSS 22. A paired sample t-test was used to compare

the results of the two groups.

Results. The t-test analysis indicates statistically significant changes in the training effect of the experimental group.

A Detter performance index found in the experimental group in the execution of skills, compared to the control group,
is due to the diversification of the methodology to which they were subjected. Therefore, the changes after training at
each skill index are amplified by the subsequent repetition of the tests. Differences between test indicators are statisti-

cally significant.

Conclusions. The study, through the use of field tests, has confirmed the hypothesis that the use of the Brain Kinetic
training method determines a positive training effect in skill exercises. This method allowed the players involved in the
experimental group to take personal, individual and group actions that had a real impact on the outcome of the game.
Keywords: youth football, decision-making skills, simplified game.

Introduction

Talent is a somewhat difficult concept to understand,
precisely because it is possible to experience it in many dif-
ferent forms (Battisti, 2018). The task of a coach within a
football team, or any other sports discipline, is precisely to
identify this talent and place it in an existing context, the
team (Accame, 2010). Since there is no exact science to ac-
curately quantify an athlete’s talent, each coach uses various
approaches to investigate what are the factors that determine
performance (Invernizzi, Signorini, Bosio, Raiola & Scurati,
2020). According to several studies, through the functional
evaluation and the use of specific tests, it is possible to meas-
ure certain variables in team sports, such as physical con-
dition or technical-tactical performance (Ceruso, Esposito,

© Giovanni Esposito, Francesca D’Elia, Gaetano Raiola, 2020.
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& D’Elia, 2019; Izzo, D’isanto, Raiola, Cejudo, Ponsano, &
Varde’i, 2020). The trainer must be able to observe and un-
derstand the needs of the young players, improve their short-
comings, enhance their qualities, and subsequently help to
define the purposes necessary to set up the training program
(MacDougall, Wenger, & Green, 1991). To improve the tech-
nical level, it is necessary, among other things, to systemati-
cally stimulate the development of the player’s technical and
tactical thinking and behaviour, while improving perceptual
and individual skills (Esposito, Ceruso, & D’Elia, 2019). Us-
ing these properly constructed experiences, allows to achieve
correct behaviours in the various situations of life, as well as
in football (Raiola, D’Elia, & Altavilla, 2018). The ability to
quickly and effectively adapt a learned behaviour, can only be
acquired when the player has been subjected to a systematic
development of his intellectual abilities, from the beginning,
and up to the high performance phase (Raiola, 2017). As
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widely recognized, all young people should face simplified
games as soon as possible during training, which are the ideal
means of transmitting tactical knowledge and experience for
the correct execution of technical and tactical skills (D’Isanto,
D’Elia, Raiola, & Altavilla, 2019). The acquisition of knowl-
edge and experience is the result of a well-studied pedagogi-
cal process in which the instructor, by means of clarifying
questions and demonstrations to the boys, aims to make vis-
ible and clear all the knowledge and experiences learned by
the boys themselves (Molinas & Argiolas, 2002; Rossi, Thras-
sou, & Vrontis, 2013). With a progressive games program,
tactical thinking and behavior are developed as each player
encounters and experiences the various solutions available to
him (Williams & Reilly, 2000). It does not matter if the action
on the field is the result of the repetitive practice of the same
game situation in training, or if it is the correct solution to the
problem resulting from the spontaneity of the player. What is
important is that the player is able to read the game situation
and solve problems successfully (Halouani, Chtourou, Dellal,
Chaouachi, & Chamari, 2017).

Research purpose — in this study it was hypothesized the
possibility of increasing the overall performance of a sample
of young amateur footballers, through the use of the Brain
Kinetic training methodology. The aim is to test the efficiency
and impact of this training methodology through the use of
field tests validated in the literature. These tests are useful not
only to evaluate the level of technical qualification acquired,
but also the ability to make decisions. In particular, it was
intended to experiment if the proposed method favorably
influenced the development of specialist knowledge in the
experimental group, after two months, increasing the efhi-
ciency of the game performance.

Materials and methods

Study participants

Twenty-four Ul4 players (age: 14 + 0.3 years; height:
166.4 cm; body mass: 62.92 kg; training experience: (3 + 0.3
years) participated in this study. All participants were free
from musculoskeletal injuries, participated in > 95% of train-
ing sessions per year, and were not early or late matures. Ex-
perimental procedures and potential risks, discomforts, and
benefits were fully explained to all boys and parents/guard-
ians prior to participation. Signed informative consent forms
were provided by subjects’ parents and/or legal guardians.

Study organization

The group of players was divided into an experimen-
tal and a control group both characterized by 12 players.
Both groups performed a different training method twice a
week for a period of two months. The training method used
to which the experimental group was subjected, involved
a whole series of proprioception exercises associated with
complex movement sequences, capable of inducing the ac-
tivation of different cortical areas (motor, somatosensitive)
and subcortical areas for the purpose of learning and correct
execution of the required motor program (Pill, 2012, 2014;
Capranica & Millard-Stafford, 2011). Some proposals con-
sisted of dribbling regularly with the ball by simultaneously
moving a ball on a racket without dropping it; conducting
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ball exercises wearing a monocular bandage; quick and rea-
soned response exercises to unexpected events and exercises
to improve the autonomy of the limbs and spatial sense. All
these exercises were included in the training context, and
proposed through sequences of variants, for a total of 46-60
minutes. They were performed 2 twice a week. The control
group, instead, took part in a traditional training mesocycle,
carrying out in addition to the analytical part, also technique
exercises and motor paths. They also performed games with
defensive positioning in the first 2/3 of the field within 7 sec-
onds, giving a limit of 3 ball touches. Both before and after the
training period, all 24 players have carried out three different
field tests, to evaluate in addition to the components of a
technical nature, also other important skills such as game vi-
sion, creativity, advance and choice among the various possi-
bilities were used in this study. The tests carried out followed
the original test protocols proposed by H. Wein in the litera-
ture (Wein, 2007). Specifically, the three tests concerned: the
number of consecutive passes made by evading the opposing
pressure, a situation of attack with elements of psychokinetic
and finally a 3vs3 game with 4 doors. The tests were carried
out on different days.

The first test carried out concerned the number of
consecutive passes useful to evade the opposing pressing
(Fig.1). Both the control and experimental groups have been
divided into four teams, each consisting of three players. The
two opposing teams met on an 8x16 m or 10x20 m playing
field. The test objectives concerned knowing how to pass the
ball at the right time, not entering the defender’s range of

action with the ball, imparting sufficient power and pressure
to the ball.

Fig. 1. Scheme of the first test: game of consecutive passes

A team had to place two players in the midfield (8x8m),
trying to make the maximum number of consecutive passes
while an opponent tried to do everything possible to inter-
cept the ball. When the defender was able to intercept the
ball, he had to immediately pass it on the adjacent field, of the
same size, where two of his teammates waiting for the pas-
sage. Thus, a new team of three attackers was formed who had
to pass the ball, avoiding the intervention of one of the three
opponents, keeping possession for 10-15 sec. Each player, af-
ter making a pass and then getting rid of the ball, always had
to look for a position on the field that would allow him to re-
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ceive the ball and pass it again without haste. The ball holder
had two options: pass the ball to the less marked partner or
lead the ball into an undefended space to gain time. In gain-
ing space, the player always had to protect the ball with his
body, placing himself between the ball and the opponent, and
then turning around and leaving the corner. The defender
had to be good at reducing the space and time available to
the strikers, anticipating their actions, and forcing them to
play the ball in the desired direction. When the ball left the
field or when the attackers committed a foul, the defender
took a free-throw, with the opponents positioned 5 m away.
The game lasts 4 times of 5 minutes. What was evaluated was
the number of consecutive passes that the team managed to
make in the 4 game times.

The second test concerned the execution of a three-play-
er attack situation (Fig. 2). In this case, two doors of different
colours were needed for each team. The players of the two
opposite teams were matched in an organized way (according
to the scores of the first test) and competed in four games of
3vs3. Both the single selected actions (shots on goal, guiding
the ball, dribbling / feints, advances on the opponent) and
actions in collaboration with a partner (passes, receptions,
position taking) were analysed.

Specifically, each team attacked two diagonally opposite
doors and defended the other two. By doing so, a situation of

12 m.

20-25 m.

Fig. 2. Scheme of the second test: “3vs3 with elements of
psychokinetic”

numerical superiority of 3vs2 and subsequently of 2vs1 was
recreated that the team in possession of the ball had to try to
capitalize to score a goal. The attack was to be conducted by
passing the ball to speed up the game, with better exploita-
tion of the free spaces. The introduction of frequent changes
of direction when leading the ball could have created more
space and induced more defensive errors. The coach and an
assistant were able to change the color of the doors quickly
and simultaneously on both sides. In fact, a frequent change
of color of the doors during the game allowed to increase
the attention, concentration, and peripheral vision of all the
engaged players, since they had to keep an eye on all four
doors simultaneously and read the game on the field. A goal
could be scored either by shooting from within the 6m zone,
or by leading the ball through the 7m goal of the designated
color. The duration of the game is 3 times of 3 minutes. Table
2 shows a series of quantitative indices that reflect the perfor-
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mance of each team. Specifically, these indices concern the
number of scoring chances, the number of feints or dribbling,
total passes, the number of balls stolen, the right maintenance
of the position, the reception and the guide of the ball.

The last test involved a 3vs3 in confined spaces (Fig. 3).
Each team had to defend two opposite doors and attack the
other two; the doors were 7 to 10 meters wide, depending
on the technical level of the players. Again, the team players,
combined in an organized way, were evaluated in four games.
In this case, the strikers in possession of the ball were not only
required to assess the position, behaviour, and distance of the
active defender, but also the position of the passive defender
on the goal line. The assessment of the players’ operational
efficiency was aimed at limiting events that could adversely
affect the course of the game.

The game started by throwing the ball in the midfield.
When the ball went off the pitch it was put back into play
by the other team, with the opponents at least 3 m away. To

Fig. 3. Scheme of the third test: “3vs3 in small spaces”

score a goal, the teams had to lead the ball beyond the line of
one of the two goals. To obtain a remarkable participation of
all the players, it is recommended to make a two-minute rest
after two goals (Joo, Hwang-Bo, & Jee, 2016). During this
time both teams could discuss which strategy to apply later
in the game. The aim of the test was to evaluate the quality of
the game without the ball, the ability to break away and the
understanding between the strikers. To create enough space
and time to bring the next action to a successful conclusion,
the player had to frequently make changes in direction and
rhythm with or without the ball. When the game situation
required it, even playing on the bank. The test involved 3
times of 5 min. of actual play. A series of indices that reflect
the individual offensive performance have been reported in
the table. Specifically, these concern 4 aspects:

« Ball control (advancing and maintaining position).

o The Passage (verticalizations and number of passages).

o The creation of offensive actions (by carrying the ball

or through unmarked passages).
o The number of scoring chances (in and out of area).

Statistical analysis

The data obtained from the tests showed a normal
distribution and were presented as mean and standard
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deviation (SD). A t-test was conducted for independent sam-
ples to combine the results obtained from the tests before the
experiment, and after the experiment. The t-test was selected
as an analytical method to verify the presence or absence of
a significant difference between two sets of data. The signifi-
cant level was set at p = 0.25. Statistical analyzes were per-
formed with the IBM SPSS Statistics 23 software.

Results

In the free trial, that of the “consecutive passages in re-
duced spaces” (Fig.1), the most frequent errors occurred in
the hasty execution of the gesture, due to the opposing press-
ing which resulted in most cases, a defective control or a
poorly calibrated first intention pass by the ball owner. In
some cases, the difficulty in knowing how to dose the right
strength to impart to the ball has also emerged. This often
entailed the execution of high passages, slower and difficult
to be controlled by the teammates compared to those carried
out on the ground, facilitating the intervention of the defend-
er. As can be seen from the results in the table, the number of
steps carried out has increased considerably in both groups.
The t-test shows a statistically significant variation between
the two groups. Space is the variable that most influenced
decision making and athletic performance.

In the second test, of the offensive situation with diago-
nally opposite doors (Fig. 2), the performance evaluation of
the players was carried out with objective observation sheets.
Effective and ineffective measures were considered, which
provided a basis for calculating the reliability ratios (Table 2).
Both teams recorded a better performance index in the rep-

Table 1. Results of the test of consecutive passes

. Control

Experimental group
Terms of -

group (n=12) ~
registration n=12) Ax t P

X s X s
Until the 7.1 2.44 5 1.53 1.75 2.09 .0175
experiment
After the 9.4 2.76 6.6 191 250 2.10 .0124
experiment

etition of the test, but the team that showed overall a greater
efficiency index was the experimental group with a score of
7.3 (until the experiment) and 7.5 (post the experiment) . In a
similar study (Kaczor & Duda, 2017) the players had reached
an efficiency index of 6.18.

In the last test of 3vs3 with limited spaces (Fig. 3), what
we wanted to investigate was the execution of the individual
offensive strategy. The results of the evaluation (Table 3)
show a significant increase in the individual involvement
of the players and at the same time, a limited execution of
slow actions in the game. The most frequent mistakes made
by the attackers were playing too close, almost in line and
not forming a triangle, thus facilitating the defense game.
Even the passage, very often, was carried out on the partner
and not on the run, thus slowing the execution of the shot.
With the t-test, it has been observed that the main skills in
which a significant improvement has occurred concern an
increase in the number of steps performed, and greater of-
fensive danger.

Table 2. Results of the test “3vs3 with elements of psychokinetic”

Index Efficiency index Inefficiency index Activity index Reliability index
Experimental Until the After the Until the After the Until the After the Until the After the

group experiment experiment experiment experiment experiment experiment experiment experiment
Goal shot 5 4 2 1 7 5 7.1 8
Lead the ball 8 8 4 3 12 11 6.6 7.2
Dribbling 6 6 1 1 7 7 8.5 8.5
Balls stolen 5 5 3 1 8 6 6.2 8.3
Total Passes 7 6 2 2 9 8 7.7 7.5
Receptions 6 4 1 2 7 6 8.5 6.6
Assuming position 5 3 2 1 7 3 7.1 6.6

Performance efficiency until the experiment: 7.3

Performance efficiency after the experiment: 7.5

Control group Until  the After  the Until  the After  the Until  the After  the Until  the After  the
experiment experiment experiment experiment experiment experiment experiment experiment

Goal shot 3 6 5 3 8 9 3.7 6.6
Lead the ball 6 3 5 2 11 5 5.4 6
Dribbling 3 4 2 2 5 6 6 6.6
Balls stolen 4 3 5 4 7 4.4 4.2
Total Passes 8 6 3 2 11 8 7.2 7.5
Receptions 6 4 2 2 8 6 7.5 6.6
Assuming position 4 3 3 2 7 5 5.7 6

Performance efficiency until the experiment: 5.7

Performance efficiency after the experiment: 6.2

Note: Efficiency index = number of effective actions; Inefficiency index = number of ineffective actions; Activity index = effective + ineffective
actions; Reliability index = (effective actions + activity index) x10; Index of complex action efficiency = (sum of all reliability indices) + 7.
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Table 3. Results of the test “3vs3 in small spaces”

Experimental group Control group
Variables considered Terms of registration (n=12) (n=12) Ax t P
X S X s

Until the experiment 3.8 0.9 2.9 0.8 .75 2.58 .017
Ball control

After the experiment 4.1 0.5 3.2 0.4 1.63 4.32 .000

Until the experiment 4.5 0.5 2.9 0.6 1.66 2.74 .019
Total Passes

After the experiment 4.7 1.6 3.1 1.6 .50 6.46 .001
Creating goal score Until the experiment 53 2.3 34 2.1 1.91 2.44 .032
opportunity After the experiment 5.8 1.1 5.2 1.8 0.50 0.93 364

Until the experiment 4.0 1.0 4.5 1.9 0.58 -0.64 .530
Shots on goal

After the experiment 4.8 1.6 5.2 2.1 1.54 -0.57 .573

Discussion

From the results, the hypothesis of the study on the ef-
fectiveness of the Brain Kinetic methodology can be refuted,
since it allows to reduce the activation of redundant cortical
circuits that negatively condition the motor performance in
stressful conditions, increasing the visuomotor coordination
necessary to adapt the motor program to the environmen-
tal conditions. By observing the results of the experimental
group, we can understand how to obtain a correct execution
of the most important technical gestures, players must be able
to solve multiple problems that are constantly encountered in
the game. By observing the results of the control group, we
can see how giving priority to the technique and the precise
execution of the coach’s orders, through the execution of ste-
reotyped exercises, without motivating the players looking for
solutions to the problems encountered in the game, prevents
young people from understanding the game in its most basic
aspects (Zuber, Zibung, & Conzelmann, 2015). Knowing that
in 50% of the times the loss of ball possession occurs due to
an incorrect decision making and not for a technical error,
we need to reflect and be stimulated to look for new solutions
in this sense (Altavilla, Riela, Di Tore, & Raiola, 2017; Sgro,
Aiello, Casella, & Lipoma, 2016). Exercises with limited spac-
es and with a reduced number of players have been presented,
since the players touch the ball several times. This involves the
realization of many passes, control, dribbling, shots, and re-
bounds, stimulating much more than football at 11 the learn-
ing of the technique by all players. According to some studies
(Carvalho & Pacheco, 1990; Leso, Dias, Ferreira, Gama, &
Couceiro, 2017), playing with the same players four 11-player
soccer games and four 7-player soccer games in 2 halves of 20
minutes, the average number of contacts with the ball in 7-a-
side football is 92% higher than in 11-player football. The au-
thors who have studied the problem of internal and external
load in young players have rarely referred to the possibility of
using/varying the space (Kilding, Tunstall, & Kuzmic, 2008).
The dynamic modulation of the space in which the exercise
is performed seems to strongly influence the high intensi-
ty exercise with a reduction of the same by about 48% and
about 39.6% respectively for U13 and U15. The total distance
reached also decreased in the dynamic condition for U13
and U15, respectively by 16.5% and 13.6% (Panfil & Mazur,
2018; Sgro, Quinto, Pignato, & Lipoma, 2016; Partington &
Cushion, 2013). The results of these studies demonstrate the
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possibility of practically applying this operational monitoring
tool for the individual assessment of players, since it has a real
and significant impact on the result of the game. This study is
offered as an additional contribution to the methodology pre-
sented, since it produces greater effects than the traditional
training process to which the experimental group was sub-
jected. As for the cognitive aspect, this work acquires a special
meaning because it is the essence of a sports game. The ability
to quickly and effectively adapt a learned behaviour can only
be acquired when the player is subjected from the beginning,
and up to the high performance phase, to a systematic devel-
opment of his mental abilities (Ceruso, Esposito, & D’Elia,
2019). These are considered, more than in the past, as the fun-
damental and essential skills for good performance. In view
of further research, other investigations could be conducted
on the identification of training protocols and tests at different
ages during adolescence. It would be appropriate to compare
the measures through the subsequent years of development
of the participants. A possible proposal could be to identify,
for those who have the possibility, directly the physiological
capacities rather than relying on estimates based on perfor-
mance, focusing in detail on this specific element, perhaps
by administering self-efficacy questionnaires for a complete
approach of self-evaluation.

Conclusions

This study allowed to experimentally test, through the
use of specific field tests, the effectiveness of the Brain Kinetic
training method. This allowed the players involved in the
experimental group to take personal, individual and group
actions that had a real impact on the outcome of the game.
The essential concept that emerges is that the development
of game intelligence in football necessarily passes from the
ability to teach players to perceive and understand a game
situation based on the knowledge and experience previously
acquired, using simplified games with a increasing degree
of difficulty. It doesn’t matter if the action is the result of
repeated practice of the same game situation, what matters
is that the player is able to read the game situation and solve
problems successfully.
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METOAUKA CMMPUAHHA PO3BUTKY IHTENEKTY
TAITPOBUX HABUYOKY MOJIOAIXKHOMY OYTBOJII

IxoBanHi Ecrio3ito'**“PE, ®panyvecka [I’Enisa'*®<P, Taerano Paiioma'A5<E,

'"VuiBepcuret CanepHo

ABTOpCBHKNMII BKIAM: A — FU3aitH JOCTIIKeHHsT; B — 36ip manux; C - cratananis; D - migroroska pykomucy; E - 36ip xomTis

Pedepar. Crartst: 7 c., 3 Tabi., 3 puc., 30 mxepern

MeToO0 BOCTiI)KEHHs € OLIiHKa irpOBMX HAaBMYOK MO-
JIOAMX TPaBIiB, sAKi FOCIIPKYIOTbCS, ¥ II06AIBHOMY KOH-
TeKCTi. 30KkpeMa, IpU3HAYeHO MepeBipUTH, YU CHPUATINBO
BIUIMHY/Ia 3alIpOIIOHOBaHA METORMKA HaBYaHHA Ha dop-
MYBaHH: IrpOBMX HaBMYOK Ta IifIBUINEHHA ePeKTUBHOCTI
IrpoBOi Jis/IBHOCTI.

Marepianu Ta MeTomy. YYacHMKaMU HOCIIIDKEHHA €
24 mornopi rpasuj, BikoM Bif 13 go 14 pokis. 114 gocArHeH-
HA TIOCTaBJIEHMX 3aBJaHb MOCTi/I)KeHHA CIUpPanoch Ha TakKi
MeTOZM: aHaJli3 HayKOBOI JIiTepaTypH, 0/IbOBE TeCTyBaHH:A
Ta METOIY MaTeMaTU4HOI CTaTUCTUKU. ExcriepuMeHTanbHa
IpYyIIa BUKOHYBajIa CrielniuHmiT TpeHyBaIbHNII Me3OLUKIT
(TakuiL, O CTOCYEThCA MO3KOBOI KiHeTMKM), @ KOHTPOJIbHA
Tpyla — TpagMLiliHuit pobounii Me3ouukiL. [l BUsABIeH-
Hs HaCJIiJJKiB MeTOMO/Oril HaBYaHHA BUKOPUCTOBYBA/INCSA
HO/MbOBI BUIIPOOYBaHHS SIK JO, TaK i MiC/Is HaBYa/JIbHOTO
nepiozy, 3 JOTPMMaHHAM IPOTOKO/IB BUKOHAHHA, ONNCa-
uux X. BeitHom. Marepiamm gocmimxenss 6ym o6po6ieni
IIporpaMHuM 3abe3nedeHHsIM CTATUCTUYHOrO aHajtisy IBM

SPSS 22. [l MOpiBHAHHA Pe3y/IbTaTiB JBOX I'PYIl BUKOPU-
CTOBYBaJIM IIAPHUI 3pa3oK t-TecTy.

Pesynpratu. AHanis t-TecTy BKasye Ha CTaTMCTUYHO
3HAYYIIi 3MiHM TPEHYBa/NIbHOTO e(eKTy eKCIepYMeHTab-
HoI rpymu. Kpamuii mokasHuk eeKTMBHOCTI, BUABICHUI B
€KCIIepUMEHTA/IbHIl IPYyIIi y BUKOHAHHI HABMYOK, IIOPiBHA-
HO 3 KOHTPOJIbHOIO I'PYIIOI0, HOACHIOEThCA uBepcudikaiiero
MeTOofoIorl, siKilt Bouu 6yau migmani. Tomy 3minn micms
HaBYaHHA Ha KOXKHOMY iH/IEKCi HABMYOK IIOCUTIOIOTHCA T10-
JanblIYM TOBTOPEHHAM TeCTiB. BifMiHHOCTI Mi>k TOKa3HM-
KaMI TeCTY € CTaTUCTUYHO 3HAYYLIVIMMU.

Bucnosknu. JlocmipKeHHA MiTBEpANUIIO TiOTE3y MPO
Te, 110 BUKOPUCTAaHHA METOAY TPEHYBAHHs MO3KOBOI KiHe-
TUKM BU3HAYa€e HOSUTUBHMI eeKT y GOpMyBaHHi iIrpoBux
HaBU4OK. I]eit MeTop 03BO/MB IPaBLAM, SIKi 6epyTh y4acTh
B €KCIIEPMMEHTAJIbHII I'PYIli, BUKOHYBATH iHAMBIya/IbHi Ta
I'PYIOBI A, 1[0 peasibHO BIUIMHYJIM Ha Pe3Y/IbTaT I'PHU.

KnrouoBi croBa: monomixHuit ¢yrbon, HaBUYKK
NIPUIHATTA PillleHb, CIPOLIEeHa I'pa.
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Abstract

The purpose of the study is to evaluate the effectiveness of training sessions among the 1st-3rd year students of the

general physical training (GPT) volleyball groups.

Materials and methods. The athletic technical skills (ATS) have been tested by results of tests on upper and lower
passes and serves. ATS testing of students from GPT volleyball groups was carried out at the beginning and at the end
of the spring semester, in which 45 of the Ist year students (2 study groups), 60 of the 2nd year students (3 groups), 33
of the 3rd year students (2 groups) took part. The same students took part in the testing at the beginning and at the end

of the semester (pairwise comparison).

Research result. The method to evaluate the effectiveness of practical training for the Program of “Physical Culture”
has been developed. Special aspects of ATS indicators dynamics of the 1st-3rd year students of GPT educational groups
with sports orientation (volleyball) from the beginning to the end of spring semester were revealed.

Conclusion. The highest efficiency of training sessions was observed among the 2nd year students. It is characterized
by an increase in the number of students who successfully passed the tests on upper and lower passes by 5%, and 12%,
respectively. The number of students who successfully passed the tests on serves increased by 11%, and a performance
level grew from middle at the beginning of the semester to high at the end of the semester.

The lowest effectiveness of training sessions was observed among the 1st year students. The outcome indicator of
volleyball basic training corresponds to medium level at the beginning and at the end of the spring semester. The
change in the number of students who successfully passed the tests on upper passes (-2%), lower passes (-2%), and
serves (+2%) was insignificant from the beginning to the end of the semester.

Keywords: athletic and technical skills (ATS), general physical training (GPT), testing, training session’s effectiveness.

Introduction

A literature review shows an increasing number of stu-
dents who have a low level of physical education (Shilko,
2007; Martynyuk & Vilyansky, 2015; Druz, lermakov, Nosko,
Shesterova, & Novitskaya, 2017). This affects the state of
health, which is a factor in wellbeing of a future specialist
(Korol, 2014; Kenioua & Bowmased, 2016). The major reason
is a sharp reduction in a physical activity (Grygiel-Goérniak,
Tomczak, Krulikowska, Przystawski, Seraszek-Jaros, & Kac-
zmarek, 2016; Sternfeld, Gabriel, Jiang, Whitaker, Jacobs,
Quesenberry, Carnethon, & Sidney, 2019).

© Sergey Barantsev, Elena Naidyonova, Vera Serygina, Irina
Merkulova, Vladimir Myshyakov, 2020.
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The main problem in the university physical education
management is a lack of information providing a feedback be-
tween subjects (Semenov & Mironova, 2006; Anikieiev, 2015).

Assessment of a physical education state among students
is a leading factor in the pedagogical process. It promotes a
growth of athletic and technical skills of students (Sidorova,
2009) and contributes to increasing interest in a physical ac-
tivity (Baka, 2010; Druz, lermakov, Artemyeva, Puhach, &
Muszkieta, 2017).

The dynamics of physical fitness indicators cannot be a
one objective criterion of a physical education effectiveness
(Akhmatgatin, Lebedinsky, Khomyakov, Kudryavtsev, Gali-
mova, Kamoza, Panov, Kuzmin, Gaskov, Sidorov, & Doro-
shenko, 2020).
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Athletic and technical skills (ATS) are defined as one of
indicators of a training sessions effectiveness among students
from the Main Department (Shcherbakov, Volkov, & Davi-
denko, 2010). It characterizes the level in the athletic tech-
nique. The need for the ATS assessment is noted by Ageevets,
Efimov-Komarov, Efimova-Komarova, Lebedeva, and Perel-
man (2019), Ageevets, Efimov-Komarov, Efimova-Komaro-
va, Nazarenko, and Puchkova (2020), Efimov-Komarova,
Efimova-Komarova, Lebedeva, and Perelman (2020).

It is established that an athletic technique training in-
creases the interest in practicing of a physical culture by stu-
dents significantly (Sisova & Semiglazova, 2015; Surikova &
Kozhanova, 2016; Bakuradze, 2020).

Tests to assess an athletic exercise technique in accord-
ance with the athletic theory (Demchishin & Pilipchuk, 1979;
Zhelezniak, 1988; Zhelezniak & Kunyansky, 2000; Sharafee-
va, 2009) are widely used in a volleyball practice (Zatsiorsky,
1982; Godick, 1988).

Akhmerov, Akhmerov, and Shiryaev (2004) presented
the results of theoretical and experimental studies that allow
objectively characterize the testometric level of physical and
theoretical fitness of volleyball players. Tests must meet two
basic requirements: they must be reliable and informative.

The literature offers tests that are developed for qualified
athletes, not suitable for non-athletes and do not have a suf-
ficient bandwidth.

The literature review didn’t identify any tests and stand-
ards to evaluate technical skills of volleyball players among
students of non-sports universities (Scherbakov, et al., 2010).

There are following tests to assess volleyball technical fit-
ness of beginner athletes (9-13 years old) of sports schools such
as upper and lower passes, (above and in front, respectively),
serve, attack and block (Pashkova, 2009; Gulyayeva, 2013).

There were tests developed to assess athletic and techni-
cal skills of the 1st through 3rd year students of general physi-
cal training groups (GPT) with a specialization in volleyball
(Barantsev, Naidyonova, & Sarycheva, 2009). Three tests were
tested; they included upper/lower passes and serve. They be-
came more complex from 1st through a 3rd study year. It
has been established that testing allows to objectively ana-
lyze a training level in volleyball playing basic technical skills
among students of 1-3 study year and to evaluate athletic and
technical fitness of GPT student groups.

The studies by Barantsev, Domashchenko, and Chicherin
(2019), Barantsev (2020) presented tests and standards for as-
sessing ATS among the GPT groups with various specializa-
tions (GPT-volleyball, GPT-football, GPT-basketball, GPT-
athletics, GPT-ping-pong, etc.).

Male and female 1st year students from the physical edu-
cation groups, with a different sports specialization, showed
significant differences in the development of general athletic
fitness, both in the dynamics of average values and in com-
paring deviations (changes) in athletic fitness indicators from
the beginning to the end of the school year. Female 1st year
students from the GPT-aerobics group showed the highest
level in a development of general physical fitness (6 points).
In the GPT-athletics and GPT-volleyball groups the effective-
ness is slightly lower (5 and 4 points, respectively). It corre-
sponds to two points in the GPT athletics group (Grunina,
Yermakov, Logacheva, & Naidyonova, 2009). The develop-
ment of basic physical skills during a “Physical Culture”
practice reaches 5 points among young men of GPT-boxing
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group. The effectiveness is slightly lower among GTP-basket-
ball group students (3 points). In the GPT-football groups,
the effectiveness of classes is the lowest (1 point) (Barantsev,
Kolesnikov, Pekhterev, & Skorodumov, 2010).

We studied the dynamics and developed standards for
assessing athletic and technical skills among the 1st year stu-
dents of GPT-volleyball groups (Barantsev, Katilin, Naidy-
onova, & Sarycheva, 2012). It was established that the use of
the above tests in the educational process allows to objectively
analyze a level of training among 1st and 2nd year students in
basic technical methods of playing volleyball and to evaluate
the athletic and technical skills of students of GPT- volleyball
groups (Barantsev, Vedisheva, & Naidyonova, 2013).

Barantsev and Naydenov (2017) presented a methodol-
ogy and standards to assess an athletic and technical fitness
among 1st-3rd year students of the GPT-volleyball groups.

It was established that the indicators of the athletic and
technical skills decrease significantly from the 3rd to 4th se-
mester among non-athletic students of the 2nd study year
from the GPT-volleyball groups. The reason is the decrease in
the number of practical classes (from 40 in the 3rd semester
to 24 in the 4th semester) (Barantsev, Chicherin, Naidyono-
va, & Bychkova, 2019).

The literature review didn’t show any studies evaluating
the effectiveness of practical classes based on indicators of
athletic and technical skills among students from the GPT-
volleyball groups.

The purpose of the study is to evaluate the effectiveness
of training sessions among the 1st-3rd year students of the
GPT-volleyball groups.

The objectives are:

1. To identify specifics of the test results among the 1st-
3rd year students from the GPT-volleyball groups during the
spring semester.

2. Based on the ATS dynamics during a semester, evalu-
ate the effectiveness of training sessions among the 1st-3rd
year students from the GPT-volleyball groups.

Materials and methods

Table 1 summarizes tests we developed to evaluate ATS
among 1st-3rd year students from the GPT-volleyball groups
(Barantsev et al., 2009).

Detailed recommendations for testing are presented in the
monograph (Barantsev et al., 2019) and the manual (Barant-
sev, 2020). The height of an upper and lower serve is 1.5-2.0 m.
A subject has three attempts to perform a test during one class.
The test is performed a required number of times, non-stop.
For each test, students get a “pass” or “failure” grade. Then, a
study group training level is assessed for the first (test No. 1),
second (test No. 2) and the third exercise (test No. 3).

Table 2 presents standards we developed to evaluate in-
dicators of an athletic performance among GPT-volleyball
groups (Barantsev & Naydenova, 2017). The standards are
the same for female and male students of the same study
year.

Students who regularly attended practical classes and
participated in testing were included into a study cohort as
100%. A proportion of students who completed either upper
or lower serve are considered 100%.

Statistical analysis methods were employed to analyze
the results.
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Table 1. Athletic and technical skills (ATS) tests evaluation
of 1-3 courses students from GPT-volleyball groups

Pass
Ne Test name
1 course 2 course 3 course
1 Upper pass with two 15 20 20
hands - above itself ~ (on area of (on area (on area
(number of times) 9x9 m?) 0of9x9 m?) of 3x3 m?)
2 Lower pass from 15 20 20
below with two (on area of (on area (on area of
hands - in front 9%x9 m?) of 9x9 m?) 3x3 m?)
of you (number of
times)
3 Serve (number of
times) optional:
- bottom (or side) 6 of 10 7 of 10 80f10
— from above 50f 10 6 of 10 7 0of 10
Study design

ATS testing of students from GPT-volleyball groups was
carried out at the beginning and at the end of the spring se-
mester, in which 45 of the 1st year students (2 study groups),
60 of the 2nd year students (3 groups), 33 of the 3rd year
students (2 groups) took part. The same students took part
in the testing at the beginning and at the end of the semester
(pairwise comparison).

Students enrolled in study groups at the beginning of each
semester at will. Therefore, their ability to play volleyball was
different. In this regard, if a student did not play volleyball at all
or took classes for just one semester, then he was tested accord-
ing to the 1st study year program; if he took 2-3 semesters of
classes then he was tested according to the 2nd study year pro-
gram; 4-5 semesters — according to the 3rd study year program.

The curriculum of the training sessions for students
of the GPT-volleyball groups is presented in the manual
(Barantsev, 2015). Students in these groups are mainly en-
gaged in a general physical training and improving volleyball
skills. A practical training methodology is based on a modern
knowledge about volleyball playing technical skills among
the 1st-3rd study year students from the GPT-volleyball
groups (Zheleznyk, 1989; Sharafeeva, 2009).

There were 24 practical trainings conducted with the
1st, 2nd, 3rd study year students from the Main Department
during a spring semester. Students neither from the Special-
ized department (students who had health problems) nor
from the Sports Department (students who have a sports
qualification and regularly participate in student sports com-
petitions such as Moscow student games) didn’t participate
in the study. Health wise, all study participants belong to the
core medical group.

Study results

Based on the test results, the teacher of the study group
determines a proportion of students who pass the testing.
Results are compared with the standards for assessing ATS
indicators (Table 2).

Table 3 presents the dynamics of ATS indicators of the
Ist, 2nd and 3rd study year students during a spring semester.
A column on the left shows an academic semester and num-
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Table 2. Athletic and technical skills (ATS) testing of
students from general physical training group with sports
orientation (volleyball)

2 Level Upper Lower (f(f;v:r Assessment
H ATS pass pass bottom of total level
o (%) (%) - %) ATS
High more 96  more 93 more 98  more 96
1 Medium 85-96 80-93 88-98 82-96
Low less 85 less 80  less 88 less 82
High more 97  more 94 more 98  more 96
2 Medium 82-97 76-94 85-98 82-96
Low less 82 less 76 less 85 less 82
High more 96  more 93 more99 more 95
3 Medium  82-96 76-93 86-99 83-95
Low less 82 less 76 less 86 less 83

ber of students in a study group who participated in the test-
ing. The middle column represents a percentage of students
who completed the test and reached a passing grade. The right
column summarizes a final average test result for three tests.

Two groups of the 1st year students were tested in a
spring semester. The trends in average performance indica-
tors among 1st year students from the GPT-volleyball groups
are presented in Figure 1.

The outcome indicator for students who completed up-
per and lower passes for a “pass” decreased by 2 percent,
but still remained at the average level for training of these
technical skills. The number of students who passed the test-
ing increased by 2%. At the same time, a number of students
performing upper pass increased by 7% (Table 3), which is
indicating the effectiveness of the volleyball technique train-
ing among 1st year students.

102
100

98

96 A
H beginning 2 sem.
9 | ginning

Mend2sem.
92 4

90 A
88

86

Top pass Bottom pass Serve Total

Fig. 1. Trends in average performance indicators of the 1st year
students from GPT-volleyball groups

Three 2nd year groups of students were tested at the be-
ginning and at the end of a spring semester. The Figure 2
depicts trends in performance indicators of the 2nd year stu-
dents from GPT-volleyball groups.

The upper pass training rate increased by 5%, the lower
one - by 12% and remained at the medium level of training
for both. The number of students who passed the testing
increased by 11%. The levels of these skills were medium
at the beginning of the semester, and became higher at the
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Table 3. Dynamics of ATS indicators (%) of students of 1-3 years academic group GPT-volleyball

Semester, number of students Top pass Bottom pass Serve Total
Total Bottom Upper

beginning 2 sem., n=26 96 (m*) 96 (h) 96 (m) 27 73 96 (m)
end 2 sem., n=26 92 (m) 92 (m) 100 (h) 25 75 95 (m)
beginning 2 sem., n=19 100 (h) 89 (m) 100 (h) 35 65 96 (m)
end 2 sem., n=19 100 (h) 89 (m) 100 (h) 24 76 96 (m)
Total: beginning 98 (m) 93 (m) 98 (m) 31 69 96 (m)
2sem.  end 96 (m) 91 (m) 100 (h) 24 76 96 (m)
beginning 4 sem., n=22 95 (m) 95 (h) 95 (m) 25 75 95 (m)
end 4 sem., n=22 100 (h) 100 (h) 100 (h) 24 76 100 (h)
beginning 4 sem., n=16 75 (1) 75 (1) 93 (m) 36 64 81 (1)
end 4 sem., n=16 75 (1) 94 (m) 100 (h) 33 67 90 (m)
beginning 4 sem., n=22 82 (m) 73 (1) 79 () 16 84 78 (1)
end 4 sem., n=22 91 (m) 86 (m) 100 (h) 25 75 92 (h)
Total : beginning 84 (m) 81 (m) 89 (m) 26 74 85 (m)
4sem. end 89 (m) 93 (m) 100 (h) 27 73 94 (m)
beginning 6 sem., n=22 100 (h) 76 (m) 96 (m) 24 76 91 (m)
end 6 sem., n=22 95 (h) 91 (h) 100 (h) 23 77 95 (h)
beginning 6 sem., n=11 80 (m) 73 (m) 73 () 38 62 75 (1)
eEnd 6 sem., n=11 80 (m) 82 (m) 73 (1) 38 62 78 (1)
Total : beginning 90 (m) 75 (1) 85 (m) 31 69 83 (m)
6 sem. end 88 (m) 87 (m) 87 (m) 31 69 87 (m)

« »

*  Ina parentheses is an assessment of testing results among GPT students of each academic group - high (letter “h”), medium - “m” and

low - “I” (Table 2).

end of the semester. The outcome indicator for three tests
increased by 9%, but remained at the medium level. The fol-
lowing proves a high efficiency of training sessions with the
2nd year students.

Two 3rd year student groups were tested at the beginning
and at the end of the spring semester. Trends in performance

%
120

100

80 o
M beginning 4 sem.

60 1 mend 4sem.

40 4

20 A

Top pass  Bottom pass Serve Total

Fig. 2. Trends in performance indicators of the 2nd year students
from GPT-volleyball groups

indicators of the 3rd year students from GPT-volleyball
groups are presented in Figure 3.

The number of students who passed the test on upper
pass decreased by 2%, but remained at medium level. Those
ones who passed the test on lower pass and serve increased by
12% and 2%, respectively. Although, this number remained
at the medium level of training in these technical skills. The
outcome indicator of training in three volleyball playing
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65 4

Total

Top pass  Bottom pass Serve

Fig. 3. Trends in performance indicators of the 3rd year students
from GPT-volleyball groups

technical methods increased by 4%. Therefore, 3rd year stu-
dents showed an improvement in the lower pass perform-
ing technique, and stabilizing in the upper pass and serves
performing techniques during the semester. The outcome
indicator of training in three volleyball technical methods
remains at the medium level.

Discussion

The article presents the method to evaluate the effec-
tiveness of practical training for the Program of “Physical
Culture”. It is based on the ATS indicators among 1st-3rd
year students from the GPT-volleyball groups. It proposes
the following:

o testing of volleyball basic techniques among students

at the beginning and at the end of the semester;

TM®B, 2020, Tom 20, N2 3
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o generalization of test results by study groups and

study year;

o determining the percentage of students who

successfully passed tests;

o determining the outcome test indicators of study

groups by a study year;

o evaluation of test results of study groups according to

developed standards;
analysis of trends in ATS among students by a study year.

Th1s methodology is designed for physical culture
coaches. Therefore the simplified statistical analysis such as
a percentage and average calculation is used to evaluate test
results. The proportion of students who successfully passed
tests is compared with the ATS assessment standards. This
methodology is simple and it is widely used in our practice.

The study results showed that reliable differences cor-
respond to the ATS indicators change among students from
GPT-volleyball groups by 7% or more (Barantsev et al., 2019).
Moreover, a high efficiency volleyball technical training is de-
termined by moving from a lower to a higher level of training.

For example, the number of the 2nd year students who suc-
cessfully passed tests increased by 11%. At the same time, the
level of training has increased from medium at the beginning
of the semester to high at the end of the semester. The most ef-
ficient training sessions for the 2nd year students are character-
ized by a 12% increase in the number of students who success-
fully passed lower passes. In this case, the result at the end of the
semester is only 1% less than the top boundary of medium level.

Similar trends in performance of lower passes are seen
among 3rd year students — low level of training at the begin-
ning of the semester reached medium one by the end of the
semester. The performance increased by 12%.

In one of 1st year training groups, the test results of up-
per and lower passes decreased by 4% but the test results of
serves increased by 4%. This case shows downward trend in
a technical skills development and an improvement in serve
performance.

Study groups are formed according to student interests.
The attendance, student commitment during trainings dif-
fers. Therefore, instructor’s performance during a semester
should be evaluated according to average outcome indicators.

The study results showed that the assessment of training
effectiveness is the most accurate when the same students from
the GPT-volleyball groups are tested at the beginning and at the
end of the semester. The ATS testing at the end of a semester
only, characterizes the effectiveness of practical classes less ac-
curately. This is negatively affected by a long winter session,
exams, and a winter break; as well as students enrollment to
specific groups at will in the beginning of each semester. Ad-
ditionally, student ATS testing at the end of the semester only,
does not allow to evaluate trends in testing indicators in the fall
semester.

The standards we developed to evaluate ATS of the 1st-
3rd year students have three levels: high, medium and low
level of training in basic volleyball techniques. Currently,
statistical material to develop standards with additional edu-
cational levels is being compiled.

Conclusion

ATS testing results are one of the objective indicators to
evaluate the effectiveness of practical classes and improve-
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ment of technical skills among the 1st-3rd year students from
GPT-volleyball groups;

The highest efficiency of training sessions was observed
among the 2nd year students. It is characterized by an increase
in a number of students who successfully passed the test on up-
per and lower passes by 5%, and 12%, respectively. The number
of students who successfully passed the test on serves increased
by 11%, and a performance level grew from medium at the
beginning of the semester to a high at the end of the semester.

Less effective training sessions were observed among 3rd
year students. It is characterized by a 12% increase in a num-
ber of students who successfully passed the test on lower
passes, and maintaining the same percentage of students who
completed successfully passed the test on upper passes and
serves. The outcome indicator of a training in three volleyball
technical skills corresponded to medium level;

The lowest effectiveness of training sessions was observed
among 1st year students. The outcome indicator of volleyball
basic training corresponds to medium level at the beginning
and at the end of the spring semester. The change in a number
of students who successfully passed the test on upper passes
(-2%), lower passes (-2%), and serves (+2%) was insignifi-
cant from the beginning to the end of the semester.
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CNMNOPTUBHO-TEXHIYHA NIAFOTOBJIEHICTb CTYAEHTIB
AKIHOANKATOP EOEKTUBHOCTI MPAKTUYHUX 3AHATDb

Cepriit bapannes® **5°PE, Onena HaiigpoHoBa
Ipnna Mepkynosa'A*“P, Bomogumup Muin’ skos

'Ilep>KaBHUI YHIBEpCUTET YIIPABIiHHA

1ABCD Bipa Cepborina'4BcP,

3ABCD

*[HcTUTYyT BikoBOi disionorii Pocilicbkoi akagemii ociTn
*IpomHeHChKMIT lep>kaBHMIT YHiBepcuTeT iMeHi STuku Kynamn

ABTOpPCHKMIT BKIAJ: A — Am3aits gocnipkenHs; B — 36ip ganux; C — crarananis; D — migroroska pykorucy; E — 36ip komtis

Pedepar. Crartsi: 7 c., 3 Tabi., 3 puc., 39 mxepen

Mera pgocmimKeHHs — OLiHUTU edeKTUBHICTH Ha-
BYa/IbHO-TPEHYBA/JIbHUX 3aHATH 31 CTygeHTamu 1-3 KypciB
OCHOBHOTO BiJjJliIeHHsA HaBYaJbHUX I'PYIl 3aTaJbHOI bisny-
Hoi migrotoBku (O®II) 3i cmopTMBHOIO CIIPAMOBAHICTIO
(Boneit6omn).

Martepianu i merogu. CHOpTUBHO-TEXHIYHY MiATOTOB-
nenictb (CTII) crynenTiB HaByanbHuX rpyn ODII-Boneibon
OLIiHIOBA/IM 33 Pe3y/IbTaTaMM TeCTYBAaHHA BEPXHbOI, HIDK-
Hbol nepenadi Ta momadi. Tecrysanusa CTII cTymenTiB Ha-
BuanbHMX rpyn OPII-Boseit60/ NPOBOAMIN Ha HOYATKY Ta
HaIPUKiHIli BECHAHOTO CEMECTPY, B IKOMY B3s/IM Y4acTb 45
cTyneHTiB 1 Kypcy (2 HaB4anbHi rpymn), 60 cTymeHTiB 2 Kyp-
cy (3 rpymn), 33 crymenTn 3 Kypcy (2 rpymm). Y TecTyBaH-
Hi 6pam y4acTb ofiHi i1 Ti K CcTygeHTH (IIOImapHO-3B’I3KO0BI
BapiaHTH).

PesynpraTi. Po3po6/eHO TeXHOMOTI0 OLiHKY e(peKTUB-
HOCTi NPaKTUYHUX 3aHATb JUCHUIUIIHN «DisyyHa KYIbTY-
pa» Ha MiJicTaBi OJHOTO 3 IHJMKATOPiB — CIIOPTUBHO-TEX-
HiYHOI ITiZITOTOB/IEHOCTI CTYAEeHTiB 1-3 KypciB HaBYa/IbHMUX
rpyn O®II-oneit6on. BuapneHo ocobmmBocTi guHAMiKM
nokasHukiB CTII crygenTis 1-3 KypciB HaBYaabHUX TPyl
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O®II 3i cCIOpTUBHOI CIPSIMOBaHICTIO (Boel6om) Bif mo-
YaTKy [0 KiHI|A BECHAHOTO CEMECTPY.

BucHoBok. Haii6inbur Bucoka eeKTHBHICTh HaBYA/Ib-
HO-TPEHYBaJbHUX 3aHATHb Bifl3HayeHa Ha 2 Kypci. Bona
XapaKTepU3YEThCs 301IbLUIEHHAM KiIbKOCTI CTYHEHTIB sKi
3/la/IM Ha «3ajiK» BepXHi i HYOKHI nepenadi Ha 5% i 12% —
BifmoBigHo. KinbKicTh CTYHeHTIB, AKi BUKOHAMM Ha «3a-
JTiK» mopavi, 36inpmmnacsa Ha 11%, a piBeHb HaBYeHOCT] 3
CepeJHbOTrO Ha ITOYaTKy CEMECTPY BMPIC 10 BMCOKOTO B KiH-
1i cemectpy. ITopiBHAHO HIDKYA eeKTNBHICTD HABYATBHO-
TpeHyBaJIbHUX 3aHATDH BUsABNeHa Ha 1 Kypci. IlifcymxoBuit
MOKa3HMK HaBYEHOCTi CTY[EHTIB 1 KypCcy OCHOBHMM IIpU-
JioMaM I'py y BOJIeI60/I Ha IIOYaTKY i B KiHIIi BECHAHOTO Ce-
MeCTPY BifIIOBifla€ cepelHbOMY piBHIO. [IMHaMiKa KinbKOCTi
CTYZIEHTIB, IKi BUKOHA/IM Ha «3a/Iik» BepxHi Iepenadi (-2%),
HIDKHI epepadi (-2%), mogadi (+2%), Bif mo4aTKy o KiHIA
CeMecTpy HesHayHa.

KnrouoBi cmoBa: cnopTMBHO-TeXHiYHa IifIrOTOBIE-
HiCTD, 3arajbHa (isyuHa MiATOTOBKA, TECTYBaHHA, edek-
TUBHICTDb IPAKTUYHUX 3aHATD.
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Abstract

The purpose of this research paper is to study physical fitness and functional state of female first-year students in
Prydniprovska State Academy of Civil Engineering and Architecture.

Materials and methods. The study involved 100 female first-year students of general group aged 17-18, all after
medical examination and obtaining doctor’s approval: the age group was 18 years old (n = 100). To meet the goals
set, the following research methods were used: theoretical analysis and generalization of data in specialized scientific
and methodological literature, pedagogical testing, anthropometric research methods, functional methods of
cardiorespiratory system investigation and methods of mathematical statistics for processing the results of the research.
Results. the conducted study proved the hypothesis on the necessity to improve the system of physical education in
technical higher educational institutions, which is connected with the low level of physical fitness among students.
Conclusions. The study revealed the low level of physical fitness among the investigated students in terms of speed
and strength endurance indicators (with 83%), explosive physical force of the lower limbs (with 82%) and strength
endurance of the upper limbs (with 68%), as well as reduced functional characteristics: resistance to hypoxia
(according to the results of the Shtange test with 46% and the Gench test with 49%), workability (with 71%) and
efficiency of cardiovascular system (with 55%). Low physical fitness levels among the tested girls necessitate the
additional introduction of more intensive training. The high variability of the physical fitness indicators among the
students requires personalization of the training process, as well as the obligatory use of express testing methods for

the physical state of each student during a workout.

Keywords: students, physical education, physical state, functional indicators, physical fitness.

Introduction

Problem statement. When analysing individual physi-
cal fitness, some researchers primarily focus on the study
of fitness level as one of its fundamental components. Some
researchers have ascertained an overall decline in the physi-
cal fitness level in societies both in Ukraine (Kashuba, Asau-
liuk, & Diachenko, 2019; Bondarenko, Dziuban, Isaienko, &
Bondarenko, 2018) and abroad (Prusik, Prusik, Iermakov,
& Kozina, 2012; Osipov, Vonog, Prokhorova, & Zhavner,
2016). As the problem of physical activity is becoming in-
creasingly pressing in Ukraine, the measures aimed at im-
proving the physical fitness of the country’s population have

©  Svitlana Solohubova, Olena Lakhno, Volodymyr Shyyan, Olga
Shyyan, 2020.
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been enforced legislatively, namely the requirements for an-
nual fitness assessment of people under 21 years of age in
compliance with the Resolution of the Cabinet of Ministers
of Ukraine “On approval of annual physical fitness assess-
ment of Ukraine’s population” (Resolution No 1045 as of De-
cember 9, 2015) and the Order of the Ministry of Education
and Science of Ukraine (Order No 4665 as of December 15,
2016). However, in practice such measures do not seem to
have led to any significant changes in the physical fitness level
of young people (Osipov & Budnyi, 2017).

Thus, Kashuba et al. (2019), Bondarenko et al. (2018) and
Malimon, Pantik, and Tsos (2018) highlight the predominant-
ly low fitness level among students, besides, according to stud-
ies by Moskalenko and Pichurin (2017), Osipov and Budnyi
(2017) and Zhamardiy, Shkola, Tolchieva, and Saienko (2020),
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the fitness level of girls and young women was lower than the
fitness level of boys and young men of the same age.

All that necessitate a more thorough study and analysis
dedicated to the issue of physical fitness and functional state
among young people in Ukraine.

Analysis of research and publications. Studies of physi-
cal fitness and functional state of students is a crucial issue
of national importance, which can be evidenced by a large
number of publications devoted to this issue. Most experts
in both physical education and health care have been making
efforts to increase the levels of young people’s physical fitness.

The analysis has shown that the main reasons for low
physical fitness levels among youth are as follows:

o decline in motor activity of the population related
to universal automation and modernization of life
(Osipov, Kudryavtsev, Iermakov, Yanova, Lepilina,
Plotnikova, & Dorzhieva, 2017);

o lack of motivation to do sports or work out (Anikieiev,
2015; Jaakkola, Yli-Piipari, Barkoukis, & Liukkonen,
2017; Sulz, Temple & Gibbons, 2016);

o lack of a differentiated approach while selecting the
load level at physical education classes (Nagovitsyn,
Osipov, Manurov, Zhuikov, & Vershinina, 2019);

o reduction of mandatory hours on physical education
in nonspecialized universities and transfer of these
classes to an optional or elective form (Kashuba et al.,
2019; Gryban, 2014);

o deterioration of ecological environment (Lebedinskiy,
Koipysheva, Rybina, Kudryavtsev, lermakov, Osipov,
& Sidorov, 2017; Paliienko, 2017; Trotska, Homlia, &
Kovalenko, 2018).

The researchers offer a range of measures to increase the
youth’s fitness levels. Thus, Aghyppo, Tkachov, and Orlenko
(2016) recommend promotion of a healthy lifestyle as the
main objective of physical education in schools and universi-
ties. Gryban (2014) believes that it is possible to change the
existing situation by improving the educational process at
physical education classes and increasing the quality of educa-
tion by enhancing teacher’s performance. Kozina, O'khovyj,
and Temchenko (2016) suggest computer technologies as an
important component aimed at enhancing the quality and
effectiveness of PE classes. Puzdymir (2019) and Vaskevich
(2019) offer to prioritize physical training and purposeful de-
velopment of physical skills as the main component of physi-
cal education programme. Butenko, Goncharova, Saienko,
and Tolchieva (2017) recommend promoting tourism with
the aim of increasing students’ interest, and Yarmak, Ga-
lan, Hakman, Dotsyuk, and Blagii (2017) and Skurikhina,
Kudryavtsev, Kuzmin, and Iermakov (2016) advise including
fitness technologies in physical education programme.

Other experts consider it necessary to focus efforts on im-
proving the physical fitness of those categories of youth who
already suffer a decrease in this indicator. Kuzmina, Lebed-
insky, and Kudryavtsev (2018), Prosvirina, Kolokoltsev, Kol-
chanova, Cieslicka, and Stankiewicz (2015) and Skurikhina et
al. (2016) investigate the issue of organizing educational pro-
cess in groups with special health needs. Kuzmin, Kopylov,
Kudryavtsev, Galimov, and Iermakov (2015) research the is-
sue concerning students who lack physical fitness. Adyrkhaev
(2016) works on the methods of physical education improve-
ment for disabled students. Kashuba, Kolos, Rudnytskyi,
Yaremenko, Shandrygos, Dudko, and Andrieieva (2017)
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substantiated the technology of the female students’ body
state improvement with the use of wellness fitness means.

The problem of weight control is also addressed by a
group of scholars: Osipov, Kudryavtsev, Gruzinky, Kramida,
and Iermakov (2017) point out the issue of obesity preven-
tion, whereas Kolokoltsev, Iermakov, and Jagiello (2018)
study underweight health risks.

Thus, the undertaken analysis of academic literature
proves the topicality of the problem stated and conditions
the necessity of doing a complex research into youth’s physi-
cal fitness and morphofunctional state.

The purpose of this research paper is to identify the level
of physical fitness and morphofunctional state among the fe-
male first-year students at SHEI “Prydniprovska State Acad-
emy of Civil Engineering and Architecture”

Materials and methods

Participants of the research

The study involved 100 female first-year students of
general group aged 17-18, all after medical examination and
obtaining doctor’s approval: the age group was 18 years old
(n = 100). All students gave permission to process their per-
sonal data.

Organization of the research: to meet the goals set, the
following research methods were used: theoretical analysis
and generalization of data in specialized scientific and meth-
odological literature, pedagogical testing, anthropometric
research methods, functional methods of cardiorespiratory
system investigation and methods of mathematical statistics
for processing the results of the research.

The investigation into the girls’ anthropometric indica-
tors was conducted by comparing them with the average indi-
cators within their gender and age group. Their body length,
weight and girth body dimensions were studied, which were
measured with a rubber-modified tape measure to within
0.5 cm (the length of the tape was calibrated according to a
metal standard mould after every 20" measuring).

Moreton and Morley (2011) and Shulga (2019) justify the
need for assessing students” physical fitness using the index
method.

The body mass index (BMI), which is used to assess the
correspondence between person’s weight and height, is calcu-
lated by formula (1).

BMI[k—gZ] _mikg), (s
m L(m)
where m is body weight; L is body length.

According to the World Health Organization, the BMI
scale is as follows: normal body weight corresponds to BMI
indicator between 18.5 and 24.99; indicators of 16-18.4 mean
that a person is underweight; figures 25-30 show that a per-
son is overweight; BMI of more than 30 indicates obesity.

To assess the proportionality and the correspondence of
particular segments with the basic anthropometric parame-
ters, the proportionality index (PI) was calculated by dividing
the values of different parts of the body girth measurements
(cm) by the body length figures (cm) and comparing them to
actual and guideline values, provided in table 3.

Tests and standards, which are used during the annual as-
sessment of Ukrainians’ physical fitness level, were included
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Table 1. Guidelines on assessment of Ukrainians’ physical fitness level*

No. Tests Fitness level
The corresponding mark high sufficient average low poor
5 4 3 2 0
1 Steady running 2000 m, min. <10.3 11.15 11.5 12.3 =124
2 Push-ups, times =25 21-24 18-20 15-17 <14
or long standing jump, cm =210 200-209 185-199 165-184 <l64
3 Sprint 100 m, ¢ <14.8 14.9-15.5 15.6-16.3 16.4-17.0 >17.1
4 Shuttle running 4 x 9 m, sec <104 10.5-10.8 10.9-11.3 11.4-11.6 >11.7
5 Forward bend from a seated position, cm >20 18-19 16-17 9-15 <8
- Total score 21-25 16-20 11-15 6-10 0-5

Note: * - for girls aged 18-22

into the scheme of testing to assess physical fitness levels
(Prontenko, Griban, Medvedeva, Aloshyna, Bloshchynskyi,
Bezpaliy, Bychuk, Mudryk, Bychuk, Radziyevsky, Filatova,
& Yevtushok, 2019). The criterea of these tests are stated in
Table 1.

The corresponding number of points was awarded for
each of the results. In the end, the scores for each of the tests
were summed. The assessment of the physical fitness level
was carried out depending on the total number of points.

Such cardiorespiratory indicators as heart rate (HR), sys-
tolic and diastolic blood pressure (SBP and DBP respectively)
and respiratory rate (RR) were measured at rest according
to standard methods in order to assess the functional state
of the students. Yarmak et al. (2017) and Kozhokar, Vaskan,
Palagniuk, Zavgorodnia, Strazhnikova, Kyselytsia, Balatska,
and Yarmak (2019) recommend using such tests, based on
breath holding to determine the resistance to hypoxia, as
Shtange and Genchi timed inspiratory capacity tests, per-
formed according to standard methods. Standard heart rate
for a healthy person at rest is 60-80 beats per minute, SBP
is between 100 and 120 mmHg; DBP is between 60 and 80
mmHg; RR at rest is 16-18 respiratory acts per minute, the re-
sult of the Shtange test for untrained people is 40-50 seconds,
the Genchi test is 25-30 seconds.

The Rufier cardiovascular endurance test, which was also
performed in compliance with standard methods, allows to
assess workability (capability to endure dynamic load). Before
the test starts, the subject is given an opportunity to rest: they
sit still for 5 minutes. Then their pulse is taken for 15 seconds
(P1). Afterwards 30 deep squats are done within 45 seconds.
Immediately after the load the pulse is taken again in the
standing position for 15 seconds (P2). After the first minute
of recovery the pulse is taken again in the sitting position for
15 seconds (P3). The Rufier index is calculated by formula (2):

Rufier index = (4 * (P1 + P2 + P3) - 200) / 10 (2);

the results were evaluated by the index guidelines: less
than 3 means excellent performance; 4-6 means good per-
formance; 7-9 is average performance; 10-14 is satisfactory
performance, and above 15 is poor performance.

Additional indicators showing circulatory system per-
formance were calculated for a more detailed study of physi-
cal fitness levels:

Circulation efficiency factor (CEF) was calculated by
formula (3): CEF = (SBP-DBP) * HR (3);
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normally the factor is 2400-2600 conventional units; it can
increase because of fatigue, overexertion or overtraining.

Furthermore, adaptive potential (AP), which was in-
troduced by R. M. Baevsky in order to predict prenozology
within a mass screening, was assessed to determine female
students’ adaptive capacity. The level of adaptive potential is
determined by formula (4):

AP=0,011"HR+0.014*SBP+0.008*DBP+0.009*M+0.001
4*A-0.009%L - 0.27, (4);
where M is body weight (in k)g; A is age( in years); L is body
length (in cm).

The adaptive potential points can be interpreted as fol-
lows: figures under 2.1 indicate sufficient adaptive potential;
the score of 2.11-3.2 demonstrates some strain of adaptation
mechanisms; the total of points between 3.21 and 4.3 reflects
insufficient adaptation; the result less than 4.31 reflects adap-
tation failure.

In order to evaluate myocardium metabolic and energy
processes, the Robinson’s Index, which characterizes cardio-
vascular system regulation and is determined by formula (5),
was used.

The Robinson’s Index = (HR *SBP)/ 100 (5).

Myocardium metabolic and energy processes can be in-
terpreted relative to the Robinson’s index as follows: the index
of less than 69 demonstrates high level of energy metabolism,
the rate of 70-84 is higher than average, the score 85-94 indi-
cates an average level of processes, 95-110 points show lower
than average rates, the total of more than 111 reflects poor
myocardium energy metabolism.

Statistical analysis

The results obtained were processed using descriptive
statistics of the licensed Excel package. In order to analyze the
sample for each variable, the mean value (X), the mean error
(m), standard deviation (S) and the coeflicient of variation
(V) were determined. In order to statistically test the hypoth-
esis regarding the reliability of the differences, the Student’s
T-test was applied.

Results

The results of studying the main anthropometric char-
acteristics in comparison with the benchmarks of physical
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Table 2. The main anthropometric indicators among first-
year female students (n = 100)

Average
. parmeters of
Anfhr(?pometrlc X S A% physical fitness
indicators .
level for girls
aged 18%
Body length, cm 166.6 5.332 3.2 160.4-167.0
Body weight, kg 58.12 8.669 14.92 56.5-65.3
Chest 8345 549 658 80.8-86.4

circumference, cm

Note: * — according to the assessment of physical fitness with
the population of central (Kuts, 1993).

Table 3. Anthropometric indicators of first-year students
(n=100)

Number of

Indices, CU X S A% ?:::ii}:ll: students, %
<N N* >N
BMI 20.932 2.852 13.62 18.5-2499 18 76 6
Chest PI 0.507 0.032 6.39 0.5-0.55 2 93 5
Waist PI 0.402 0.040 9.90 0.35-0.4 4 83 13
Pelvis PI 0.582 0.041 7.08 0.54-062 11 72 17
Thigh PI 0.340 0.030 8.76 0.32-0.36 17 62 21
Shin PI 0.215 0.017 792 0.21-0.23 25 63 12
Shoulder PI  0.162 0.026 16.24 0.16-0.18 42 48 10

Note: N* — N - indicators within the norm

fitness with the population of central Ukraine are presented
in table 2.

The study of the variation coeflicient for anthropometric
parameters and indices revealed their insignificant and aver-
age variability (Table 2-3).

Thus, 76% of students had normal body weight, 18%
of respondents were underweight, and only 6% of surveyed
female students were overweight. The evaluation of the stu-
dents’ body dimensions proportionality according to the cor-
responding indices revealed a minor downward variation of

the shin PI and shoulder PI indicators, as well as the upward
variation of the waist PI and pelvis PI.

The study of students’ physical fitness level revealed a
predominantly low level of physical fitness among girls ac-
cording to all the indicators, except the results of such tests
as shuttle running and forward bend from a seated position
(Table 4).

Thus, according to the results of such tests as steady run-
ning for 2000 meters, long standing jump and sprint for 100
meters, about 80% of the girls have low physical fitness lev-
el (83%, 82% and 80% respectively). The investigation into
the sample variation revealed a low level of variability for
the results of such tests as shuttle running and sprint 100 m,
such tests as steady running 2000 m and long standing jump
showed the average variability, whereas the variability for such
tests as push-ups and forward bend from a seated position
was high.

The results of statistical verification of the hypothesis
concerning the credibility of the diversity of the physical fit-
ness level indicators, which were calculated using different
tests clusters, are presented in Table 5.

The study of variability indicators for functional state
revealed the high level of variability for functional tests and
CEE as well as the average level of variability for HR and RR
at rest, the indices of blood pressure, AP and the Robinson’s
index (Table 6).

The investigation of respiratory system among female
students revealed the excess of RR at rest (with 29% of girls)
as well as the decrease in the Stange test (46%) and the Genchi
test (49%). Among the cardiovascular system indicators the
excess was noted for such indices as CEF (55% of students),
and HR at rest (36% of students). According to the Rufier
index, only 1% of girls have excellent performance; good
performance was noted only with 12% of girls; 16% showed
average performance; satisfactory performance was revealed
with 37% of the girls investigated, and poor performance was
registered with 34% of students. The indicators of BP (blood
pressure), the adaptation to the physical load according to
AP and the processes of energy exchange in myocardium ac-
cording to the Robinson’s index, were satisfactory with most
investigated students.

Table 4. The indicators of physical fitness among first-year students (n = 100)

Number of students, %

Tests X S
high sufficient average low poor
Steady running 2000 m. 13.356 1.594 11.93 3 3 11 12 71
Push-ups 13.55 6.844 50.51 10 3 19 14 54
Long standing jump 168.65 17.633  10.46 - 6 12 50 32
Sprint 100 m. 17.175 1.073 6.25 2 5 13 25 55
Shuttle running 4 x 9 m. 10.508 0.521 4.96 50 32 9 6 3
Forward bend from a seated position 16.02 7.015 43.79 33 19 12 17 19
Fitness level* 11.58 3.856 33.30 2 15 47 31 5
Fitness level** 11.98 3.875 32.53 2 18 44 31 5

Note:

* - by the sum of points taking into account the result of long standing jump

** - by the sum of points taking into account the result of push-up test
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Table 5. The comparison of physical fitness level indicators,
calculated using different tests clusters

The physical fitness level calculated The results
considering test results: of statistical
Long standing jump Push-ups comparison
X, m, S, X, m, S t calc.

11.58  0.386 3.857 1191 0.388 3.875 0.604*

Note:*the discrepancy between the samples is unreliable,
because t calc.< t of the criterion (p = 0.001)

Table 6. Assessment of first-year students’ functional state of
(n=100)

Normative Number of
Indices X S . students, %
intervals ————
<N N >N
HR at rest, 78.61 13.82 17.58 60-80 1 63 36
bpm
SBP, mmHg 107.66 11.08 10.29  100-120 - 98 2
DBP, mmHg 71 7.61 10.72 60-80 - 98 2
RR at rest, 169 4.10 24.22 16-18 34 37 29
times
The Shtange 43.68 13.71 31.39 40-50 46 27 27*
test, sec
The Genchi 26.74 11.092 41.48 25-30 49 24 27*
test, sec
The Rufier 12.725 5317 41.78 0-14 - 66 34
index, CU
CEF, CU 2896.88 823.74 28.44 2400-2600 31* 14 55
AP, CU 1.718 0.30 17.50 <2,11 - 89 11
The 85.076 19.70 23.16 <111 - 88 12
Robinson’s
index, CU

Note: * - the value of the indicator is better than the norm

Discussion

According to the results of comparison of the body
length, body weight and chest circumference indicators
among female first-year students in Prydniprovska State
Academy of Civil Engineering and Architecture with the
standard indicators within their gender and age group, the
investigated students have the average level of physical fit-
ness (see Table 2). The correction of the minor insufficiency
with the girths (see Table 3) of the shoulder (42% of the girls
investigated) and shin (25%) is possible with the implemen-
tation of strength exercises with the aim of increasing the
girths by increasing the circumference of the corresponding
muscle groups.

In the course of the research, there were confirmed the
findings by Maslyak and Krivoruchko (2016), Kozhokar et
al. (2019), Lebedinskiy, Koipysheva, Rybina, Kudryavtsev,
Iermakov, Osipov, and Sidorov (2017), and Yarmak et al.
(2017) concerning the indices of body length and weight;
by Tsybul'ska (2014), Druz, Iermakov, Nosko, Shesterova,
and Novitskaya (2017) and Kozhokar, Kurnyshev, Palichuk,
Balatska, and Yarmak (2018) concerning the girths of waist
and pelvis; by Yarmak, Buhaienko, Zhukov, Cherniakova, Vo-
rona, Bilenkova, and Blagii (2019) and Kashuba et al. (2017)
concerning the BMI.
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According to the results of running for 2000 meters,
sprint for 100 meters and the push-up tests, 71%, 54% and
55% of girls (respectively) were not able to meet even the
standard approved for low fitness level (see Table 4). Stu-
dents’ poor physical fitness test results condition using the
means and methods aimed at the development of speed and
strength endurance and the upper limbs strength in further
activities for students showing low physical fitness levels as
well as the implementation of additional self-training, aimed
at the development of the corresponding physical features.
Besides, the high level of variability for such indices as the
strength of the upper limbs and flexibility demonstrates the
necessity to divide the girls into subgroups while developing
the corresponding physical features or the necessity for them
to attend additional PE classes of various types. The con-
ducted studies of female students’ physical fitness confirmed
and supplemented the findings by Osipov, Kudryavtsev, Ier-
makov, Yanova, Lepilina, Plotnikova, and Dorzhieva (2017),
Kashuba et al. (2017) and Fotynyuk (2017).

The statistical verification of the hypothesis on the reli-
ability of differences between the values of physical fitness
indicators, determined by the sum of points scored on the
results of 5 tests, taking into account the long steady jump
test or the push-ups test, confirmed the feasibility of com-
plementing the physical exercises, selected to determine the
level of physical fitness among female students (see Table 5).

The study of functional state revealed insufficient resist-
ance to hypoxia with a significant number of girls tested, as
well as variations from the standard indices of the cardiorespi-
ratory system (see Table 6). Thus, according to the results of the
Shtange and the Genchi tests, the reduced indicators were re-
vealed with 46% and 49% of the girls investigated, respectively.
The excess of CEF was observed with 55% of students, and the
excess of heart rate and RR at rest was found with 36% and
29%, respectively. According to the Rufier test results, the re-
duced indicators were observed with 71% of girls investigated.
The decreased indices of the cardiorespiratory system perfor-
mance and workability necessitate the use of additional breath-
ing exercises and the exercises aimed at developing endurance.

At the course of these studies of female students’ func-
tional state there were confirmed the findings by Maslyak et
al. (2016), Kozhokar et al. (2019) regarding blood pressure; as
well as the findings by Kozhokar et al. (2019) and Fotynyuk
(2017) regarding the Rufier index; the findings by Druz et al.
(2017) and Kozhokar et al. (2018) concerning the Robinson’s
index; as well as the findings by Yarmak et al. (2017) and
Kozhokar et al. (2019) concerning the Genchi test.

According to the study, the functional characteristics of
most students tested are on the border between the norm and
pathology, which justifies the need to prevent their further
deterioration by increasing the amount of physical activity
through the introduction of new forms of training and im-
proving the students’ physical fitness level by means of physi-
cal education.

Thus, despite the fact that the anthropometric charac-
teristics of the investigated girls are mostly within the norm,
most female students have reduced physical fitness levels in
terms of speed and strength endurance, explosive physical
force of the lower limbs and strength endurance of the up-
per limbs, which confirms the findings of other studies. The
low level of physical fitness, as well as reduced indicators of
the functional state among the tested students necessitate
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the improvement of the system of physical education at the
technical higher education institution. The high variability
of physical fitness indicators requires obligatory taking into
consideration the students’ individual characteristics during
the selection of exercises and calculation of training load.

Conclusions

The study revealed the low level of physical fitness among
the investigated students in terms of speed and strength en-
durance indicators (83% according to the 2000 meters running
test and 80% according to the 100 meters running test), explo-
sive physical force of the lower limbs (82% for the results of the
long steady jump test) and strength endurance of the upper
limbs (68% according to the push-ups test), as well as reduced
functional characteristics: resistance to hypoxia (according
to the results of the Shtange test with 46% and the Gench’s
test with 49%), workability (71% according to the results of
the Rufier test) and efficiency of cardiovascular system (55%
according to the circulation efficiency factor). Low physical
fitness levels among the tested girls necessitate the additional
introduction of more intensive training, and the reduced car-
diorespiratory system performance and workability condition
the need to use breathing exercises and exercises aimed at
developing endurance. The high variability of the physical fit-
ness indicators among the students requires personalization
of the training process, as well as the obligatory use of express
testing methods for the physical state of each student during
a workout, especially during exercising at maximum capacity.

Prospects for further research: improving the system of
physical education in Prydniprovska State Academy of Civil
Engineering and Architecture in connection with the low
level of physical fitness among first-year students.
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'TpuaHinpoBCchKa lep>kaBHa aKaieMis OyiBHUI[TBA Ta apXiTEKTYypu

ABTOpPCHKIMI BRI A — au3aitH gocmipkenus; B — 36ip ganux; C — cratananis; D — migroroska pykormcy; E — 36ip kowrtis

Pedepar. Crarts: 8 c., 6 Tab11., 42 mKepena

Merta gocmiKeHH — BUSHAYUTH PiBeHb Qi3ndHOI mif-
TOTOBJIEHOCTI Ta MOP(O-PYHKIIIOHAIBHOTO CTaHY CTYHEH-
Tok nepuroro kypcy IBH3 ITJJABA.

Marepiamu Ta MmeTogm. Y HOCTIIPKEHHI B3AIM y4acThb
cTyfieHTKM ocHOBHOI rpymu I kypcy JIBH3 IIJTABA, Bik
18 pokiB (n = 100). [l BupilleHHs TOCTAB/IEHNX 3aB/laHb
Oy/10 BUKOPUCTAHO: TEOPETUYHMIT aHAsI3 i y3araJbHeHHs
JAHUX CIeljiaJIbHOI HayKOBO-METOAMYHOI JIiTepaTypu, Ie-
JlaroriyHe TeCTyBaHHs, aHTPOIIOMETPUYHI METOAM HOCTIi-
JDKeHH:, (PYHKIiOHa/IbHI MeTOAY HOCTII)KeHHA Kapaiope-
CIIIpaTOPHOI CCTEMM T2 METOLY MAaTEMATUYHOI CTATUCTUKI
06pO06KIL pesy/IbTATIiB ZOCII/PKEHHSL.

Pesynprarn. IIpoBenene focmifyKeHHs MigTBEPAIIO Ti-
HOTe3y PO HeOOXiIHICTb YIOCKOHANeHHA cucTeMu (ismd-
HOT'O BUXOBaHHA Y 3aK/IaJji BUILOI OCBiTM TeXHIYHOTO podi-
JII0 y 3B’13Ky 3 HUSBKUM piBHeM (i3MYHOrO CTaHy CTYIEHTIB.

BucnoBkn. Ilig yac mocmimkeHHS BUABIEHO HU3BKUIL
piBeHDb (Pi3MYHOI MIATOTOBIEHOCTI OOCTEKEHNX CTYEHTOK

3a TOKAa3HMKaMIU MIBU/IKiCHO-CMJIOBOi BUTpMBANOCTi (y
83%), BUOYXO0BOI CM/IM HIDKHIX KiHIBOK (y 82%) Ta cumoBoi
BUTPUBAIOCT] BEPXHIX KiHLIBOK (y 68%), a TAKOXX 3HIDKEH]
(yHKIiOHa/IbH] XapaKTepUCTUKM: CTIIKOCTI OpraHiamMy Jio
rinokcii (3a pesynbraTamm mpo6 Illtanre y 46% Ta lendi y
49%), poborosgarHocTi (y 71%) Ta edeKTUBHOCTI cucre-
M1 KpoBoobiry (y 55%). Husbka ¢isudHa mifroroBaeHicTs
00CTeXXeHUX AiBYaT 0O0YMOBIIOE HEOOXIIHICTb JOAATKOBOTO
BIIPOBA/IXKEHH:A Oi/IbII iHTEHCHBHUX (QOpPM 3aHATD. Bemnka
BapiaTMBHICTb IIOKA3HUKIB (i3NYHOrO CTaHYy KOHTVMHICHTY
BUMaArae iHuBiyai3alil TpeHyBalIbHOIO IIPOLIECY, @ TAKOXK
000B’13KOBOT0 BUKOPUCTAHHsI METOLIB €KCIIPEC-KOHTPOJII0
3a (Pi3SMYHMM CTAaHOM KOXXHOTO CTY/IeHTa.

KnrouoBi cmoBa: cTymeHTky, ¢ismyHe BMXOBaH-
HA, GisuyuHii cTaH, QYHKIiOHANbHI NOKa3HMKY, di3ndHa
OirOTOB/IEHICTD.

Information about the authors:

Solohubova S. V.: sologubova.svitlana@pgasa.dp.ua; https://orcid.org/0000-0002-0374-1686; Department of Physical Education
and Sports, State Higher Education Institution “Prydniprovska State Academy of Civil Engineering and Architecture’,

Chernyshevskoho St, 24-a, Dnipro, 49600, Ukraine.

Lakhno O. G.: lakhno.olena@pgasa.dp.ua; https://orcid.org/0000-0003-1290-6873; Department of Physical Education and Sports,
State Higher Education Institution “Prydniprovska State Academy of Civil Engineering and Architecture”, Chernyshevskoho St,

24-a, Dnipro, 49600, Ukraine.

Shyyan V. M.: shiyan.volodymyr@pgasa.dp.ua; https://orcid.org/0000-0002-9438-3270; Department of Physical Education
and Sports, State Higher Education Institution “Prydniprovska State Academy of Civil Engineering and Architecture’,

Chernyshevskoho St, 24-a, Dnipro, 49600, Ukraine.

Shyyan O. V.: shiyan.olga@pgasa.dp.ua; https://orcid.org/0000-0002-9989-2939; Department of Physical Education and Sports,
State Higher Education Institution “Prydniprovska State Academy of Civil Engineering and Architecture”, Chernyshevskoho St,

24-a, Dnipro, 49600, Ukraine.

Cite this article as: Solohubova, S., Lakhno, O., Shyyan, V., & Shyyan, O. (2020). The Assessment of Physical Fitness and
Morphofunctional State of Female First-Year Students in Non-Linguistic Higher Education Institutions. Teorid ta Metodika
Fizi¢nogo Vihovannd, 20(3), 157-164. https://doi.org/10.17309/tmfv.2020.3.05

Received: 10.06.2020. Accepted: 20.09.2020. Published: 25.09.2020

This work is licensed under a Creative Commons Attribution 4.0 International License

(http://creativecommons.org/licenses/by/4.0).

164

TM®B, 2020, Tom 20, N2 3



banywka, J1., XimeHec, X., OkonHuia, A., MNitnH, M., Corop, O., & Tkauy, 0. (2020). AnHamika niagroToBNEHOCTI YUHiB Nileto 3
NMOCUJIEHOIO BiNCbKOBO-}i3YHOI0 MiAroTOBKOIO Mif BMIMBOM BUKOPUCTAaHHS 3ac06iB 60poTbbu. Teopis ma memoouka ¢i3udHo20
suxosaHHs, 20(3), 165-173. https://doi.org/10.17309/tmfv.2020.3.06

ISSN 1993-7989 (print). ISSN 1993-7997 (online)

OPUTTHAJIbHA HAYKOBA CTATTA

AVHAMIKA NIAFOTOBJIEHOCTI YHHIB JIILEIO
3 NOCUNIEHOIO BINCbKOBO-®I3UYHOIO NIATOTOBKOIO
nia snJinBomMm BUKOPUCTAHHA 3ACOBIB BOPOTbBU

JTrogmuna banymka'A*“P, Xpucruna Ximenec?**P, Auppiit Oxomunit** 5%, Map’su ITitun?A3<P,
Oner Corop**P<PE, Omis Tkay>ABCPE

!JIbBiBCBbKMII IepyKaBHUI YHIBepCUTET BHYTPIIIHIX CIIpaB

2JIpBiBCHKMIT fep>KaBHUIT YHiBepcuTeT ¢isnyHOl KynbTypu iMeni IBana bobepcpkoro

ABTOpCHKNMIT BKIAM: A — [U3aiiH KOCTiMKeHHs; B — 36ip ganux; C - crarananis; D - migrotoska pykomucy; E — 36ip xomTis

ABtop xopecrionfieHT: Map’aH Ilitnn, E-mail: pityn7@gmail.com
[TpuitHaATo Ko my6mikauii: 20.09.2020
Omy6nikoBano: 25.09.2020

DOI: 10.17309/tmfv.2020.3.06

AHoranisa

CyuacHte ¢isuuHe BUXOBaHHA Y 3aK/IaJ/jaX CepeHbOI OCBiTU 3a3Hae pedopMyBaHHsA. [l itoro onTumisanii

B HaBYa/IbHMII IIPOLIEC BCe YacTillle IPOIIOHYIOTb BBOANTIL 3aCO0M Pi3HMX BUJIB CIIOPTY. 30KpeMa JOLiIbHUM
CbOTOJIHI BBaXKA€ThCS BK/IIOUEHH: PI3HOBUJIIB €[THOOOPCTB 10 IMporpam 3 GisuIHOI KYIbTYpHU 3aK/IafiB BiliCbKOBO-
bisMYHOrO CIpsIMyBaHHSL.

Mera mocmigKeHHA: OOIPYHTYBaTH BUKOPUCTAHHA 3ac06iB CIOPTUBHOI 60poThOM Y Ipolieci (isIHOro BUXOBaHHA
YHHIB J1ilIe10 3 TOCK/IEHOIO BilIcbKOBO-(Di3UTIHOIO Mi/IrOTOBKOIO.

Marepian Ta MeToau. JloC/if)KeHHs TIPOBOAMNIOCS HAa OCHOBI BUBYEHHA IIOKa3HUKIB (PyHKIIiOHa/NIbHOI Ta (pisnaHOI
MiATOTOB/IEHOCTI Y4HiB 10-X K/aciB sinero 3 HOI/INO/IEHOIO BilICbKOBO-(Di3MYHOIO MiIrOTOBKOO YIPOIOBX IIPOBENEHHA
IeIarOTiYHOTO eKCIIepUMEHTY. BiH Ho/IsiraB y BUBYEHH] BIUIMBY Pi3SHOCIIPAMOBAHIX 3aC00iB 60pOTHOM Ha piBeHDb
3a3HaYeHMX CTOPiH HiIFOTOBNIEHOCTI YYHIB YIPOIOBX POKY.

Pesynbraru. B yuHiB, AKi BIpoJjoBX poKy BUKOHYBa/I/ HABaHTA>KE€HH: 3TifIHO €KCIepMMeHTa/IbHOI IpOrpamu

3 Gi3nuHOI KY/IbTYPH, 32 YaC IEPIIOTO HABYaIbHOTO CEMeCTPY CyMapHUIT CepefHill IPUPICT 100 BUXITHUX
NOKa3HMKIB ckmaB 10,7%, a 3a 9ac ipyroro — e 5,7%, TOfli IK B y4aCHUKIB I'PYyIIN, KA IpallloBaja 3a TPafuLiliHO0
IIporpamoro 3 GisMYHOI KY/IBTYPHU Y HEPIIOMY ceMecTpi pe3ynbrarit pob 3pociu Ha 6,1% i e Ha 2,0% — BIIPOZOBX
ppyroro. Y disnuHiit migrorosnenocti yuHis EI' cymapHmit mpupicT MoKasHMKIB 3a Hepiunit ceMecTp ckias 31,6%

i me 24,5% - Bupogosx gpyroro. Haromicts B gocmimkysanux KI' smiHy 6y1u HOpiBHAHO MeHII BUpakeHi: 24,7% —
3a mepmmii i 8,9% — 3a pyruii cemecTp.

BucHoBku. O6rpyHTOBaHO e(heKTUBHICTD 3aCTOCYBaHH 3ac00iB 60pOTHOM Y Pi3NIHOMY BUXOBAHHI YUHIB JIiljelo 3
IIOCUJIEHOIO BilicbKOBO-(Di3MYHOIO MiITOTOBKOIO, 1110 CIIPUSE JOCTOBIPHO Gi/IbII BUPaXKEHOMY HPMPOCTY MOKa3HUKIB
¢dyHKIIOHaMIBHOI Ta (isVYHOI MiATOTOBIEHOCT] Y4HIB HOPIiBHAHO 3 TPAAULIITHOI IPOrpaMolo 3 (BisMYHOI KyIbTYpIL.
KnrouoBi croBa: disnyne BUXOBaHHA, y4Hi, 3ac001 60poTbOH, (i3NdyHA MifrOTOBIEHICTD, QYHKIIIOHA/NbHI
MO>K/TMBOCTI.

Bctyn disyyHa MiAroToBKa y HaBYaJbHUX 3aK/IaflaxX i3 MoCK-
JIEHOI0 BilICbKOBO-(i3MIHOI HiTOTOBKOK — € LiIeCIps-
MOBaHMIT KepOBaHMUII mpolnec GpisMYHOTO Y[OCKOHANEHHS
BilICKOBOCTTY>KOOBIIIB, AKWIT 3Ni/ICHIOETbCS 3 YPaXyBaHHAM
ocobmBocTell iXHBOI BilicbkoBO-IpodeciitHol AisfnbHO-
cri (boptiok, 2006; Haymenko, 2009; Tormoscokmit, 2011).
ITixg cucremoro Gi3MYHOI MiATOTOBKY BifICHK IPUITHATO PO-
3YMITI YIOPSKOBaHY, y BifIOBiFHOCTI 1O BUMOTr 60it0BOi
His/IPHOCTI, CYKYIIHICTb B3a€MOIIOB sI3aHMX KOMIIOHEHTIB,
©  Jhommuna banymika, Xpucruna Ximenec, Anppiin Oxomumi, AKi CKITafaloTh KOHLENTYya/lIbHi OCHOBH, Ipolec (isuuHOro

Map’sn Iitus, Oner Corop, FOrmis Tiad, 2020. YAOCKOH/IEHHS Bi/iCbKOBOC/TY)KGOBLIiB Ta KEPYBaHHA LM

disnuHe BuxoBaHH: Ta (i3WyHA MATOTOBKA MileicTiB
peani3yloTbcs 32 HaBYaJIbHMMMU NPOrpaMaMy 3arajabHO-
OCBITHBOI IIKO/IM 3 BUKOPUCTAHHAM TPAJULIIIHMX METOANY-
HUX IiXOZIB i IeJaroriYyHmx yMoB, 110 XapaKTePU3YHTbCs
HU3bKOI0 e(peKTMBHICTIO 1010 onTuMisanil ¢isuyHoro cra-
Hy (Auppec, Cepbo, & Qecrpura, 2015).
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npouecoM (AHoxiH, 2001; €xunak, Pomyk, & Mucis, 2003;
Bennuko, 2006).

[IuTaHHA, IpUCBAYEHI YHOCKOHAIEHHIO (isn4HOl mifg-
TOTOBKM Y4YHiBCbKOI MOJIOJ, PO3ITIANAINCA OCTAHHIM YacOM
y poboTax 3HaYHOI KifbKOCTI JOCHifHNUKIB (YepeHLInKoB,
2013; Ilnytskyy, Okopnyy, Palatnyy, Pityn, Kyselytsia, & Zoriy,
2018). 3oxpeMa, 3HAYHY yBary B JOCIIPKEHHAX Pi3HUX aBTO-
piB IpupineHo 3Micty i cTpykrypi ¢isnyHol nigroroBku Ai-
Tell WKiZTbHOTO BiKY, ii CIpAMOBaHOCTI Ta opraHisanii. Bog-
HOYAC aHa/Ii3 OCTAHHIX JOCTPKeHD 1 My6miKaliil, a TaKoX
MPaKTUYHWIT JOCBiA CBIAYNTD IPO Te, 1110 IpobmeMu Teopil,
METOAMKM i opraHisauii ¢isM4HOro BMXOBaHHS B CUCTeMi
HiITOTOBKM KafipiB st MiHicTepcTBa 060poHM, 3ammiia-
I0TbCS BIIKPUTHMIY, TOOTO HAYKOBUX HAHVX, IIOB A3aHUX 3
mocmimpkeHHsamMu (iswaHol miarotoBku axiBiiB BilicbKO-
BOro npoinio, ix GisUIHOr0 PO3BUTKY i PiBHSA POSBUTKY
GbisMYHUX AKOCTelt Y BITYM3HAHIN HAYKOBO-METORMYHIN TTi-
TepaTypi IpefCcTaBIeHO HEeJOCTATHbO.

CporopHi HasiBHO 6araTo pi3HOMaHITHUX, JOCTaTHbHO
edeKTBHUX METOAMK IOKpalleHHA (isMyHOI HifroTOB-
neHocTi 0ci6 pi3HMX BIKOBMX TpyIL, Y TOMY 4MCI i y4HIB
crapioro mkinbHoro Biky (Friedman, 2016; Bohuslavska,
Furman, Pityn, Galan, & Nakonechnyi, 2017; Prystupa,
Okopnyy, Hutsul, Khimenes, Kotelnyk, Hryb, & Pityn, 2019).
OpHak, QaxiBIAMM HeTOCTATHBO YBary IPUIIAETbCS 0CO0-
JMBOCTSAIM PO3BUTKY (1)i3]/[‘{HI/IX AKOCTel IOHaKiB, AKi Ha-
BYAIOTbCA Y NPODIIbHUX cepefHiX HaBYa/JIbHUX 3aK/Iafiax,
30KpeMa Yy BilicbkoBuX ninesax. ToMy B cydacHUX yMoOBax
3Ha4YeHHA (I3NYIHOTO BUXOBaHH:A CyTTEBO 3pocTae (Ilmsan
& OwmenbsaHenko, 2012; Wei-Ting Hsu & Min Pan, 2019;
Khudolii, Kapkan, Harkusha, Marchenko, & Veremeenko,
2020). IToTpi6HO CTBOPNUTY ONTMMAabHI YMOBH [/ TIOJIII-
meHHA Qi3NYHOro NOTeHIiaTy i 3f0poB s AiTelt. [Jig nporo
HeoOXi/JHO MpOaHa/Ti3yBaTu CTaH PO3BUTKY (Pi3UIHUX SIKOC-
Teil y4YHIB 1 Ha Liil OCHOBi PO3pOOUTH peKOMEeHAALI {00
YIOCKOHA/IeHHs Ipoliecy (isMYHOr0 BMXOBAHHS B IIKOTAX
i crreniayli3oBaHMX 3aK/IaflaX CepeJHbOI OCBiTH, 11O i BU3HA-
YJMJIO aKTYaJIbHICTb HAIIOI pOOOTH.

Mema Oocniomenns — OOIPyHTYBaTH BUKOPUCTAHHA
3ac06iB cioptuBHOI 60pOTHOM Y mporeci disuvHOrO BII-
XOBaHHsI YUHIB JI[el0 3 MOCUIEHOI0 BiliCbKOBO-(isMYHOI0
MiArOTOBKOIO.

Marepian Ta metogmn

YyacHuKu 0ocioxeHHs

Y pocnimxenni npuiiManyu yyactb 49 y4nip 10-x Kia-
ciB Jlilleto 3 MOCUJICHOKO BiliCbKOBO-(i3sMYHOIO MiATOTOB-
xolo imeHi TepoiB KpyT Bikom 15-16 poxkis. Bonu 6ymu pos-
HOfli/IeH] Ha JIBi Tpymm — eKcCIlepyMeHTaIbHY (24 yuHi) Ta
KOHTPOJIbHY (25 yuHiB).

Memoou 0ociioxeHHsA

Teoperuuynuil anamis Ta ysarajbHeHHs JJaHUX Ha-
YKOBO-METOAMYHOI MiTepaTypy Ta eMIIipMYHMX MaTepiasiB
HAayKOBOTO JJOCTIIKeHHsI (BUBUEHHS CTaHy PO3pobIeHOCTI
npob6nemy (isMYHOTO BMXOBAHHS B JIllesAX i3 MOCKUIEHOIO
BilIcbKOBO-(Di3MYHOIO ITiITOTOBKOIO); ITefaroridxe Crocrepe-
JKeHH (3’ACYBaHHA 3a JAHUMM aHTPOIIOMETpil, MeToxy iH-
IeKciB, pyHKIiOHaNbHUX P06, (Pi3sN4HOI MiArOTOBIEHOCTI
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Y4HIB iLeiB i3 IOCUIEHOI BilicbKOBO-(}i3WyYHOI0 Hifro-
TOBKOI0); TIelarOTiYHMIT eKCIIepUMeHT (Bu3HaueHH: edek-
TUBHOCTI BUKOPUCTAHHsA 3ac06iB 60poThOM B mporpami 3
(bisUYHOI KYIBTYpH YYHIB JIillel0 3 HOCUIEHOIO BiifCbKOBO-
(bi3MYHOIO MiITOTOBKOIO); METOMM CTATUCTUYHOTO OIIPAIio-
BaHH:A (OIpAIlOBAaHHA eMIPUYHUX Pe3yNIbTaTiB Ha pisHMX
eTanax JOC/TIKEeHH).

BusHaueHHA piBHA (i3MYHOrO pO3BUTKY Ta QYHKIIO-
HaJIbHOT'O CTaHY IIPOBEEHO 3a IIOKa3HUKaMM JOBKIHY Tila
(cm), macu Tina (kr), KUCTbOBOI JMHaAMOMeTpii mpaBoi Ta
niBoi pyk (xrc), mpo6 Illtanre Ta lenui (xapakrepucTnka
(bYHKIIIOHAIBHOTO CTaHy JUXaTbHOI CUCTEMU OpPraHi3My),
po6u Pyd’e (BusHayeHHs piBHA QYHKIIOHYBaHHS ceplie-
BO-CYIVMHHOI CMCTeMU Ta 3arajbHOl ¢isuvHOI ImpalesnaT-
HOCTi) Ta npobu PoseHTtans (Bu3HAYEHHS BUTPUBAIOCTI
AuxanpHMX Ms3iB (MbxpebepHi, fiadpparma)) (Wilmore &
Costill, 1994).

BusnauenHs piBH:A Qi3WIHOI MIATOTOBIEHOCTI IIPOBOAY-
nocs 3a gonomoromo TecTiB (Yockey, 2005; Kpyuesny, 2008;
ITicTyn, 2008): cTpr6OK y JOBXKMHY 3 Micria (cM), CTpHOOK
Y [OBXIHY 3 po30iry (cM), sTMHAHHA Ta POIMHAHHA PYK Y
BlICi Ha mepexauHi (KinbKicTh pasis), MmifjitloM mepeBopo-
TOM Ha IlepeKnaguny (KiIpKicTh pasiB), mifitoM CUIOK0 Ha
nepeknafuHy (KiNbKicTh pasiB), sSTUHAHHA Ta PO3TMHAHHSA
PYK B yriopi Ha 6pycax (KinbpKicTb pasiB), KyT B yIopi Ha 6py-
cax i3 sirHyTumu Horamu (c), 6ir 100 M 3 BMCOKOTO CTapTy
(c), 6ir 1000 M (c), 6ir 3000 M (c).

OpeaHizayia 00cnioxeHHA

BpaxoByloun 6a3oBi 3acagu GopMyBaHHS Iporpamu
3 (isu4HOI Ky/IbTYpM Y4YHIB JIillel0 3 IOCHIEHOIO BiliCbKO-
BO-(i3MYHOIO IiATOTOBKOIO, @ TAKOXX OCHOBHI IPUHINIIN
(bi3MIHOTO BUXOBAHHS LIbOTO KOHTUHTE€HTY JOCIIXKYBaHNUX,
MU PO3pOONIN aBTOPCBKY NMPOTpaMy 3 aKI[eHTOBAaHNM 3a-
CTOCYBaHHAM 3aco6iB 60poThOu. BoHa He BuxonmIa 3a Mexi
CTPYKTYPHUX BYMOT Ail0401 Tporpamu GpisigHoOl KyIbTYpI y
7iTesax TaKoro THUITY, 3MiHeHUM 6yro numte 30% i 3micToB-
HOTO HAaIlOBHEHHS.

Y Jlitjei 3 mOCM/IEHO0 BiifCbKOBO-(hi3UYHOI MiATOTOB-
Koo iMeHi IepoiB KpyT 3rigHO HOpMaTMBHMX BUMOT IIPO-
BOAMTBCA ITATb YPOKiB (i3MYHOI KYIbTYpU Ha TYDKACHb.
Mu nponoHyBany y4HAM KOXKHE JIpyTe 3aHATTSA 3al/iMaTUCA
3a aBTOPCHKOIO ITPOrPaMoI0 3 aKIIEHTOM Ha BMKOPUCTAHHA
3ac06iB 60poTbOu. ToOTO B KOXXHOMY HENAPHOMY TIDKHI 3
HUMM IIPOBOJMIOCS TPU TaKUX YPOKHU, a B KOXKHOMY Iap-
HOMY - jBa. Ha iHIIMX ypokax y4YHi eKcIlepMMeHTa/IbHOI
TPyny IpalfoBamIi B MeXXaX TPagULiiiHOI mporpamu 3 ¢i-
3u4HOI KynbTypu. IIpu 11bOMYy, 3Ba>karoum Ha IpodinbHi s
60poTbOM AK BUAY copTy QisuyHi AKOCT, a caMe: CUJIOBi,
MIBUKICHO-CHTOBI Ta KOOPAMHALIITHI, 6ibUIicTh 3ac06iB
MiJTOTOBKM B MEXKaX €KCII€PMMEHTA/IbHOI YaCTUHU IIPO-
rpamu Oynu cpsiMOBaHi Ha ixHilt posBuTOK (30% ypoKiB
¢isuuHOI0 KyIbTYpOIo, 28 3aHATD). BogHovac B Tiit yacTuHi
nporpamu, sika GaKTUIHO He BifIpi3HsIacs 3MiCTOBHO Bif
Tpaguuinuoi (70% ypokiB ¢isu4HOI KyIbTYpOIO, 56 3a-
HSTD), y4HI BUKOHYBa/II HABAHTA)XXEHHSI [10B s13aHi 371e61/1b-
IIOTO 3 PO3BUTKOM pi3HMX IIpOsBiB BUTpMBanocTi (28 3a-
HATH) Ta OUCTPOTH i THYUIKOCTI (24 3aHATT:). PO3BUTOK LMK
¢isnuHMx siKocTell BifOyBaBcsA i3 3acTOCYBaHHAM 3aco6iB
JIETKOI aTJeTUKY, TIMHACTUKM, CIIOPTUBHUX irop, pyKomnani-
Horo 6010 Tomo. Takmit po3nopin yacy Ha po3BUTOK (i3nd-
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banywka, J1., XimeHec, X., OkonHuii, A., MitnH, M., Corop, O., & Tkay, 0. (2020). InHamika nigroToBNEHOCTi YYHIB JliLlelo 3 MOCKMIIEHO
BiICbKOBO-(i3UYHOIO NiArOTOBKOIO Mif BM/IBOM BUKOPUCTaHHA 3ac06iB 60poTbou

HIIX AKOCTeJi 3HaYHOI0 MipOI0 3yMOBJIeHMII creludikoo Biji-
CbKOBOI isI/TbHOCTI.

Y4Hi KOHTPO/ILHOI TPyIM B MeXXaX 3aHATb (Pi3MYHOIO
KY/IbTYPOI0 BMKOHYBa/l) HaBaHTa)XK€HHA Ta 3aCTOCOBYBa-
7t 3aco0M Pi3HUX BUAIB CIIOPTY, sIKi 3aIIPOIOHOBAHI B Tpa-
ML= TporpaMi 3 ¢isMYHOI KyIbTYpH A/s YYHIB Jiliero
3 IIOCMJIEHOIO BilICbKOBO-(i3MYHOIO ITifrOTOBKOIO.

Hamre mocnifiykeHHs TpUBano BIPOJOBX HaBYaIbHOTO
POKY, AKi JIel0 BiflpisHAMNCSA 3a 3MiCTOBMM HallOBHEHHAM B
Me)KaxX po3pob/IeHol eKCIIepUMeHTaIbHOL TporpaMu. Y Tep-
momy ceMecTpi 70% 4dacy, BifjBeIeHOTO JIs1 3aHATb 6OPOTH-
6010, IPUAINATIOCA BUKOHAHHIO BITPAB IIEPEBaXKHO CHIOBOTO
Ta IIBUJKICHO-CUIOBOTO XapaKTepy B MeXaX METOMIiB CTPO-
IO perlaMeHTOBaHOI BIpaBu (iHTepBaIbHMIL, Oe3nepeps-
HIi1, KoMOiHOBaHMI) i mumre 30% 4yacy y4Hi IpanjioBany B
irpoBoMy i 3MarasbHOMY peXXuMax (irpy, CHapyMHIU TOLIO).
Ha saBepiueHHs 1jporo eramy 6y/10 IpOBefeHO OLHKY ¢i-
3MYHOTO PO3BUTKY J IiJJTOTOBJIEHOCTI JOCII)KYBaHUX Ta
iX aHKeTYBaHH:A (IIPOIIOHYBAJIOCHA OLiHUTU ePeKTUBHICTD
HOBOBBEJIEHIIX 3aHATH). Y BiJHOBIZHOCTI O OTpUMaHKX pe-
3y/IBTATiB CIIPSIMOBAHICTD IIITOTOBKM B MeXaxX YpoOKiB i-
3UYHOI KYJIBTYPU Y APYTOMY CeMecTpi 6Y/I0 CKOPUTOBaHO.
Tax, B ;pyromy cemectpi 70% 4acy y4Hi mepeBa>kHoO Ipaliio-
Ba/li B irpOBOMY Ta 3MarajbHOMY pexxumax i 30% dacy - B
MeXKaxX MeTOfIiB CTPOTO peraMeHTOBaHOI BIIPaBIL.

Kepyrounch NpMHIMIOM MOCTYIIOBOCTI MM Ha IO4YarT-
KOBMX €Talax IPOIOHYBa/NM YYHAM BMKOHYBATH BiJfHOC-
HO HECK/IaJHi B KOOPAMHALIIIHOMY BiJIHOIIEHHI BIIPAaBU 3
He3HaYHMM OOCSATOM Ta iIHTEHCUBHICTIO B Mexax 50-60%.
3 pocToM piBHA (isMYHOI MiTOTOBIEHOCTI Ta OCBOEHHIM
6a30BMX TeXHIYHMX BMiHb 3 IPUIIOMIB 60pPOTHOM, MU TIPO-
IIOHYBA/IM YYHAM BXX€ CKIA[HIIIl BIIPABU 31 3pOCTAOYUM
06c¢carom Ta inteHcuBHicTO (10 80-90% Bijg MaKCHMMAaIbHOL)
(Rutherford & Jones, 1986).

CmamucmuyHuti aHani3z

3 MeTOI0 BMAB/ICHHS JOCTOBIPHOCTI 3MiH Ta po30ixk-
HOCTeJl NOKa3HUKIB B XO/li IpOBEeleHHs IeJaroriuHoro
€KCIIePUMEHTY MM BU3Ha4a/lIM CePefHi CTaTUCTUYHI 3Ha-
YEeHHA, CTaHJAPTHE BiIXWJIEHHA CEPEeIHiX 3Ha4YeHb, MOPiB-

HAHHA CepeJIHbOCTaTI/ICTI/I‘-IHI/IX 3HA4Y€Hb JTBOX 3B)$I3aHI/IX Ta
He3B A3aHUX CYKYIIHOCTell 3a IapaMeTPUYHNM t-KpuTepieM
CrorogenTa (maker IBM SPSS Statistics Base 2.0).

Pesynbratn

BpaxoBytoun HafABHICTb ABOX €TaliB Ie/laTOTivyHO-
IO eKCIIepYIMEHTY MU IIPOBeIM OOTOBOPEHHA JUHAMIKY 3a
OCHOBHVMMU IIOKa3HMKaMIH, AKi BUBYA/INCA YIIPOJOBXK YChO-
IO Iepiofy.

BuBueHHA JaHUX YIPOJOBX yChOTO IEPIOfy Ielaroriv-
HOTO eKCIIePMMEHTY BKas3aJo Ha TakKi 0cO6MMBOCTI 3MiHM
IIOKa3HUKIB (PyHKI[iOHaIbHUX ITPO6 (Tabm1. 1).

[To3suTUBHO XapaKTepU3yI04M 3arajbHi 3MiHI TIOKa3HM-
KiB mpo6u [lItaHre, 1eMOHCTpAIIiI0 YOTO IPOBELEHO OKPEMO
Ha IIepIIOMY Ta IpYrOMY eTallaxX, 3a3Ha4/MO Ha BiJHOCHMX
npupocrax pesynbraTis yuHis KI, mo cranosumn 6,09% B
nepuiomMy ceMectpi ta nmute 0,93% y npyromy cemecTpi Ha-
BYa/IbHOTO POKY.

CxoXa TeHJIeHIIiA CIOCTepiraeTbcA IS IMOKAa3HUKIB
npo6bu lenui. Ha mepiromy erami 1megarori4Horo excrepiu-
MeHTY B yuHiB KI' HagBHmit npupict y 9,41% Ta Ha gpyromy
e 3HaYeHHA € CYyTTEBO HIDKYMM i CTaHOBUTD nute 1,63%.

ITpu posrnapi TemmiB IpUPOCTIB pesynbTaTiB 3a Mpo-
6010 Pydpd’e orpumano i Ha nepiiomy i Ha Apyromy eramax
TIe/JarOTiYHOTO eKCIEPUMEHTY IO3UTHUBHI 3MiHu. BigminHo-
CTi MDK BifHOCHMMM 3HadeHHAMM Iiepioro etary (2,05%)
Ta gpyroro (1,30%) € MeHIIMM, HOPiBHAHO 3 NONepeNHIMM
byHKIIOHATBHUMM TPO6AMIL.

3MiHN IIOKasHUKIB 3a Ipo6oto Posenrans, sika Bigobpa-
J)Ka€ MOXX/IMBOCTI IMXa/JIbHOI CUCTEMM BKa3ylOTh, IO fK i
3a npobamu IllTanre i lendi crocrepiraloTbcs BUIIL TeMIIN
IIPUPOCTIB Y mepuomy ceMecTpi (6,90%) Ta Huxui y fpyro-
My (4,30%).

Ins npencraBuukis EI' 3a mpo6oto [lITanre criocrepira-
JIUCSA JOCTATHBO BUPAXKEHi Y BiZlCOTKOBOMY 3HaY€HHI 3MiHU
(YHKIIIOHATBHIX MOXK/IMBOCTeEI. 3a MeplIyii eTal Hefaro-
IiYHOrO €KCIEPUMEHTY Pe3yIbTaTy IPEeJCTaBHUKIB L€ Ipy-
mu 3pociu Ha 17,29%. Takox B fpyTiit yacTUHI MO3UTUBHI
TeHJeHIil 30eperucs, Xo4a 3a BifHOCHUMM 3HAUEeHHIMMU
craHoBunn 7,09%. Pesynbratu npobu Ienui gamm Takox

Ta6mmus 1. 3minm pesynprariB GpyHKIiOHaIBHMX P06 YuHIB ineto koHTpobHOI (KT, n = 25) Ta exciepumenTanbHoi (EL,

n=24) IrpyI yIIpomoBX IearorivHoro eKCIepUMeHTY

Pesynbratu KI'

Pesynpraru ET

ITpo6a . .
TIKT- TIKT-
Krl Kr“ Krlll pKI'I-H pKl'H-IH EFI EFII Erm pEl‘I_H pEl‘H_IH KE Krer

X 24,3 25,8 26,0 25,5 30,0 32,1

i <0,01 =0,54 <0,01 <0,01 <0,01 <0,01
SD 3,4 3,0 3,2 4,0 4,2 3,4
X 15,7 17,2 17,5 17,1 19,5 21,5

r <0,01 =0,59 <0,01 <0,01 <0,01 <0,01
SD 2,1 1,9 3,0 3,4 2,7 2,0
X 10,3 10,1 10,0 10,3 10,0 9,9

Pd <0,01 =0,03 =0,02 =0,08 =0,68 =0,74
SD 1,2 1,0 0,9 1,9 1,6 1,5
X 3,5 3,7 3,9 3,5 3,8 3,9

Pn =0,08 =0,16 =0,03 =0,10 =0,85 =0,81
SD 0,7 0,5 0,5 0,7 0,6 0,6

IMpumitku: 1T - npo6a lItanre; I — nmpo6a endyi; Pd — mpoba Pydd’e; PH — mpoba Posenrans; I - mo4aTKoBi faHi MejarorivHOro eKcrepu-
MeHTYy; II — ani ycepenmui nefaroriunoro excrnepumenty; 11 — kiHileBi faHi nefarorivHoro eKCriepuMeHTy
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Ta6mmua 2. [Tokasuuky GisnyHOI MiArOTOBIEHOCTI y4HiB Jineto KouTponbHOI (KI, n = 25) Ta exciepumenranpHoi (EI,

n = 24) TPy YIPOJIOBX NeJarorivHOro eKCIIepUMEHTY

IToxasHuKu T2 Pesynprarn KT

Pesynpratu ET

CTaTUCTUYHI Pugrer  Pugrer

BEeINYMHI Krl KrII KrIII p KI'p 1 pKl‘n.m Erl Erll ErIII pEFI-II PEFII-III
X 223,8 226,6 229,4 212,9 2233 231,63

1 <0,01 <0,01 <0,01 <0,01 =0,43 =0,64
SD 22,2 18,39 18,33 15,1 10,11 14,31
X 397,4 415,76 427,00 381,8 415,4 450,42

2 <0,01 <0,01 <0,01 <0,01 =0,97 =0,08
SD 57,2 39,04 42,84 57,9 36,14 49,78
X 7,64 9,36 10,40 8,29 11,6 13,53

3 <0,01 <0,01 <0,01 <0,01 =0,02 =0,02
SD 4,32 2,99 3,79 5,37 3,39 4,47
X 2,92 4,96 6,16 2,58 4,67 8,79

4 <0,01 <0,01 <0,01 <0,01 =0,47 <0,01
SD 2,19 1,67 1,52 2,35 1,17 3,13
X 2,40 4,72 5,60 2,33 5,1 7,83

5 <0,01 <0,01 <0,01 <0,01 =0,55 <0,01
SD 2,44 2,21 1,38 2,69 2,01 2,97
X 9,20 12,04 13,96 10,9 14,0 18,63

6 <0,01 <0,01 <0,01 <0,01 =0,04 <0,01
SD 5,18 3,34 2,05 6,12 3,41 5,10
X 51,9 60,92 68,60 52,0 63,3 84,96

7 <0,01 <0,01 =0,02 <0,05 =0,62 <0,01
SD 25,6 20,55 13,53 27,3 11,94 19,65
X 14,3 14,14 14,09 14,7 14,21 13,62

8 <0,01 =0,06 <0,01 <0,01 =0,65 =0,02
SD 0,89 0,69 0,78 0,86 0,27 0,47
X 205,41 200,88 199,04 224,12 202,42 199,21

9 <0,01 =0,13 <0,01 =0,18 =0,57 =0,94
SD 5,28 5,71 5,20 14,08 12,15 8,97
X 741,79 738,28 732,60 756,33 7489 738,10

10 =0,25 <0,01 =0,07 <0,01 =0,30 =0,63
SD 43,04 33,93 37,2 49,42 37,07 41,43

ITpuMiTkn: 1 — cTprOOK Y ZOBXMHY 3 MicCIif, CM; 2 — CTpUOOK y JOBXKMHY 3 pO30iry, cM; 3 — STMHAHH:A Ta PO3TMHAHHA PYK y BUCI Ha Iiepe-
K/Ia/IVHi, KiTbKiCTb pasiB; 4 — MiJJIoM CUJIOK0 Ha IIepeKIauHY, KiIbKiCTb PasiB; 5 — MifIiioM IepeBOPOTOM Ha IlepeK/IafInHY, KibKiCTb pasiB;
6 — 3TVMHAHHA Ta PO3TMHAHHA PYK B yHOpi Ha Opycax, KiIbKicTb pasiB; 7 — KyT B yHopi Ha Opycax i3 3irHyTumMm Horamu, ¢; 8 — 6ir 100 M 3
BICOKOTO CTapTy, ¢; 9 — 6ir 1000 M, ¢; 10 — 6ir 3000 M, ¢; I - mouaTKoBi faHi MegarorivHoro excrepumenTy; 11 — gani ycepennuui megaroriy-
Horo exciepumeHTy; III - kiHneBi gaHi nefaroriyHOro eKCrepuMeHTy

3HAYHi IPMPOCTY Yy MEPIIiNl Ta JPYrill IOMOBMHAX II€aro-
riuHoro excrepumMeHTy. CrodaTtky Mo>xamBocTi yuHiB ET
nigBymnca Ha 13,87% rta y noganpiiomy e Ha 10,47%.

3a noxasHukamu pobu Pydd’e, sk i y Bumapxy 3 ygacHu-
kamu KT, mia yunis EI' HasBHI T03UTUBHI 3MiHM Ha NiepIIoMy i
Ha pyromy eramnax. I1ikaBo, 1110 CBOiMM BiTHOCHMMY 3HAaYEHH -
M (3,24%) Ha epiioMy etari mpefcraBHuky EI mepeBakaroth
cBoi opHomiTKiB 3 KT, a Ha gpyromy peinjo Bifcrators (0,96%). Le
MOyKe TiITBep/PKYBaTi Hallli IPUIYILEHHA 100 BUIIMX pe-
3€pPBiB I aflanTallil B IEPLIOMY CEMECTPI Ta BiTHOCHY crabii-
3allil0 YIIPOJOBX IPYTOrO €TAITy IEJarOriYHOrO eKCIIEPVMEHTY,
HE3aJIeXKHO BiJj 3MiCTOBHOI'O HAaIIOBHEHH:I IIPOTPaM.

3a nmokasHukamu npo6bu PoseHTans, MOXINBOCTI Ju-
XanpHOI cuctemy y4HiB EI' Takox migBuupyics 6inpioro
Mipolo, OpiBHAHO i3 mpefcTaBHMKamMu KI' Ha mepiiomy
eTaIi IefjarorivHoro ekcrepuMenTy (8,43%) Ta Ha CXOKOMY
piBHi — Ha #pyroMm erari (4,44%). 3arajbHUI CyMapHMII ce-
PpeHiit IpupicT 3a GyHKIIOHAIBHUMY TpObaMM AJIst YIHIB
KT cranosus 6,11% 3a nepmmit cemectp i muue 2,04% — 3a
IOpyTHUil ceMecTp HaBYaJIbHOTO POKY. BogHouac Takmii >xe
MoKasHuK fns ydyacHukiB EI' cranosus 10,71% Ta 5,74%
BIJIIIOBi/THO.
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basoByMIM TOKa3HMKAMY 17151 BY3HAYeHH e(peKTUBHOCTI
nporpam 3 Gi3NIHOI KY/IBTYPH A/Is Y4HIB JTLEI0 3 TOCU/IEHOK0
BilICbKOBO-()i3MYHOI0 MiATOTOBKOI Oy/IM TeMIM IPUPOCTIB
pe3y/nbTaTiB 3 (isVyHOI MiArOTOBIEHOCT] YUHIB (Ta6L. 2).

3arasnom s nokasHukis yuHiB KI' cmocrepiraerses cu-
Tyalisi 6IIbII BUPa)KEHOTO BiICOTKOBOTO MOKpAIEHHs pe-
3y/IbTATIiB 32 GiMBIIICTIO TECTIB B MepIIiit YacTuHi (meprmit
CeMeCcTp HaBYaJIbHOTO POKY) Ta MEHINi BilHOCHI 3Ha4eHHs
IPUPOCTIB y APYTiil YaCTUHI I1€JarOriYHOIO €KCIEPUMEHTY.
CepenHbOIPYIOBI HOKa3HVKY TECTY «CTPMOOK Y HOBXKIHY 3
Micus» B yuniB KI' spocim Ha 1,27% 3a mepiny 4yacTuHy Ta
1,24% 3a gpyry gacTuHy peasisanil mporpamu 3 ismaHol
KY/IBTYPMU i3 TPAJULIIHMM 3MiCTOM.

3a pesynbTaTaMy «CTpUOKA y TOBXUHY 3 po3biry» cro-
CTepiraemMo Jelo BuUlli BiJHOBHI 3Ha4eHHA IPUPOCTIB, a
came 4,61% y nepmomy cemecTpi Ta 2,70% y gpyromy ceme-
CTPi HABYaTIbHOTO POKY.

Hait6inpimn BupaxeHi sminu ¢isnvHol miATOTOBIEHO-
cti yuniB KI' BifOynucs 3a HOKasHMKaMM CUTIOBMX SIKOCTEIL.
3a pesy/nbTaTaMll «3TMHAHHS Ta POSTMHAHHA PYK Y BUCi Ha
IepeK/IafyiHi» NPUPICT CTAHOBMB Y NEPLIiil YacTUHI mefa-
TOTiYHOTO eKCIIepUMEHTY 22,51% Ta y gpyTill yIHAM TaKOX
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banywka, J1., XimeHec, X., OkonHuii, A., MitnH, M., Corop, O., & Tkay, 0. (2020). InHamika nigroToBNEHOCTi YYHIB JliLlelo 3 MOCKMIIEHO
BiICbKOBO-(i3UYHOIO NiArOTOBKOIO Mif BM/IBOM BUKOPUCTaHHA 3ac06iB 60poTbou

BJJa/IOCA TIOKPAIIUTU CepeHbO IPYNOBY Pe3yNbTaTUBHICTh
Ha 11,11%. Y TakMX TecTax, SIK «IifJIOM CUJIOI0 Ha IepeK/a-
IVHi», «IigjioM II€peBOPOTOM Ha IEpeK/Ia[/Hi», 1[0 BKa-
3YI0Tb Ha PO3BUTOK JAMHAMIYHOI CMJIOBOI BUTPUBA/IOCTI Ta
BXOZIATD 10 060B’A3KOBUX y OiIbLIOCTI KOMIIIEKCIB BIIpaB
I7Is1 BIVICBKOBUX, IPUPOCTY Oy 1je OiNbII BUpPaKeHUMI.
3a mepmnit ceMecTp BOHM CTaHOBUIN 69,86% Ta 96,67% Ta
3a gac fgpyroro cemectpy — 24,19 Ta 18,64% BinmosigHo. 3a
pe3ynbpTaTaMi «3TMHAHHA Ta PO3TMHAHHA PYK B YIOpi Ha
Opycax» i BiTHOCHI 3HaueHHs 6ynu Bucokumu (30,87% y
Hepuomy cemectpi Ta 15,95% y gpyromy cemectpi).

3a pesybpraTaMi TECTY «KYT B YIOpi Ha Opycax i3 3irHy-
TUMI HOTaMM» Ha BUM3HA4YE€HH:A CTATUYHOI CUMIOBOI BUTPHU-
BanocTi, fna yuHiB KI' BcTaHOBIIEHI BifIcCOTKOBi mpupocTn
Ha piBHi 17,33% Ta 12,61% ynpomoBX IIepIIOTo Ta APYroro
CEMeCTPiB HaBYa/JIbHOIO POKy. Lle CBifunTh Mpo JOCTaTHHO
MO3UTUBHY JMHAMIKy Ta IOTPMMAHHsA OCHOBHUX ITapaMeT-
PpiB HaBaHTa)KEHHS.

3Ha4YHO MEHIIi TeMNM IPUPOCTiB HasABHi 3a TeCcTaMU
LO/I0 BU3HAYEHHA IIBMIKICHUX AKOCTEN Ta BUTPUBAIOCTI.
BoHu mepeOyBaTh y HE3HAYHOMY /ialla30Hi Ta BKA3ylOTh
Ha Maji 3pylIeHHs B MiITOTOBJEHOCTI. 3a pe3yabTaTaMu
TecTy «6ir 100 M 3 BMCOKOTO CTapTy» 3pPOCTaHHS pe3yib-
TaTiB Ha IepuIoMy eTamni cranoBuo 1,17% Tta Ha ipyromy —
0,34%. Ile Bka3ye Ha 30BHi HemOMiTHi mokpareHHs:. Te came
XapaKTepHe [JIA IHIIMX OGiroBMX TeCTOBMX HaBaHTAXKEHb.
Pesynbratu «biry nHa 1000 M» moxpamumucs Ha 2,21% ta
0,92% Ta «6iry Ha 3000 M» Ha 0,47% Ta 0,77% BifIOBifHO A/
IIEpILOro Ta APYroro eTaliB MefjarorivHoro eKCIepyMeHTY.

3a nokasHukamu y4HiB EI' MO>kKHa 3aKOHOMipHO cITO-
CTepiraTu IOKpallleHHA 3a yciMa pe3y/nbTaTaMM TecTiB. 3a
pesynbTaTaMy TECTiB Ha BM3HAYEeHH:A LIBUIKICHO-CUIOBUX
AKOCTEN MOXKHA CIIOCTEPiraTy piBHOMipHi TEMIIV IPUPOCTiB
Ppesy/IbTaTiB y NepHIoMY Ta JPYTOMY CeMeCTpi HaBYa/lIbHOTO
POKY. 3a pe3y/IbTaTaMi TeCTY «CTPUOOK Y TOBKUHY 3 MiCIIs»
BOHM cTaHOBWIM 4,87% (mepiumii eram) ta 3,71% (mpyrmit
eTall IelarOriYHOr0 eKCIepuMeHTY). Takoyx HabMKeHo Ofi-
HaKOBi TeMIN 3aikcOBaHi I TeCTY «CTPUOOK Y HOBXKVIHY
3 po36iry». Bonu cranoBum 8,78% Ta 8,43% Ha mepuiomy ta
IPYroMy eTarax MefaroridHoro eKCrepyMeHTy.

Sk y Bumagky 3 npepcraBHukamu KI, Hait6inplui TeMon
IPUPOCTY CHOCTEPIiramamucsa Aas TeCTiB Ha BU3HAYEHHS CH-
TIOBUX AKOCTeN y4HiB. [Ina ydacHukis EI' y TecTiB «3rmHan-
HA Ta PO3TMHAHHA PYK y BUCI Ha IepeKIauHi» pe3ynpTaTu
3pocramu Ha 40,20% Ta 16,49% ympojoBK IepIIoro Ta gpy-
TOTO €TaIliB I1e/larOTiYHOrO €KCIIEPUMEHTY. [I/1 pe3ynbraTiB
TECTIiB «IIiI/IOM CMJIOK0 Ha IEPEK/IAMHI» Ta «IIifIfioM Iepe-
BOPOTOM Ha HepeK/Iaf}Hi» CocTepiramucs e 6inpi mpu-
poctu. Bonn cranosuau 80,65% Ta 117,86% 3a pesynbrara-
My nepioro erany Ta 88,39% Ta 54,10% — 3a pesynpTataMu
JPYTOro eTaIly NefaroriYyHoro eKCIepyuMeHTY.

3a TeCTOM «3IMHAHH:A Ta PO3TMHAHHA PYK B YIOpi Ha
Opycax» TeMIM IPUPOCTIB Oy1M MEHIIMMM Ta CTAHOBUIN
28,63% y kinni nepuroro cemecTpy Ta 32,64% B KiHLi gpyro-
IO CEMeCTPY HaBYa/IbHOTO POKY.

Ha Bigminy Big yunis KI, npexgcraBankam EI' Bpanoca
Telo OIBIIO0 MipOI0 ITOKPAIUTY CBOI pe3y/IbTaTy B TeCTi
«6ir 100 M 3 BuCOKOro crapty» Ta «6ir 1000 M». Y mepuro-
MY TecTi pesynbTaTut 3pociu Ha 3,39% Ta 4,13% (ympoposx
HEPIIOro Ta APYTOTro eTaIiB IearoriYHOro eKCIIePUMEHTY).
JIns [pyroro TecTy i 3Ha4eHHA cTaHOBMIM 9,69% Ta 1,59%
BipmoBigHO. [IpyYNHOI0 LHOrO BBaXKaEMO OIbLIY BiAIIOBif-
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HiCTb pe>XMMiB poOOTH Hif] Yac BUKOHAHHSA BIIPaB 3 60POTb-
OM Ta CXOXKMX MeXaHi3Max eHeproszabesledeHHs M A30BOi
TMisI/TBHOCTI.

HaitHykayMy BUABUINCA TEMITN IPUPOCTIB JIIA TECTY
«6ir 3000 M», sAKi cTaHOBWIM e 0,99% (mepiunit eTam) Ta
1,44% (mpyTuit eTan MmefarorivyHoOro eKCIepyMeHTY).

Anckycia

Sximo mnsa tpapuuinaoi mporpamu (KT') 3mict 3aco6is
0yB CTaHJapTU30BAHUM YIIPOHOBX YCbOTO HAaBYATbHOIO
poxy, To i1 yuHis EI' 1Bi yacTuHM Manu MeTOAMYHI BifMiH-
HoCTi. BoHU 3yMOBIeHi, OKpiM NPiOpUTETHOTO BUKOPUCTAH-
Hs1 32C00iB, yIOZ00AHHAMY YYHIB II{OI0 CIPSIMOBAHOCTI IIUX
3aco6iB. Ilepmra wactuna 6ya mo6ygoBaHa 3nebibpuIoro Ha
3aco6ax CHpPsAMOBAaHMX Ha PO3SBUTOK CUIOBUX SKOCTeNl Ta
3aCTOCYBAaHHAM METOMY CTPOTO PErlaMeHTOBAHOI BIIPABIL.
JIpyra 4acTuHa Imporpamu, IicisA BpaxyBaHHA MoOaXaHb
Y4HiB 3a3Haj1a IEBHOI METOAMYHOI KOPEKIii Ta MiCTH/Ia 610K
3aC00iB CIIPSIMOBAHMX Ha PO3SBUTOK KOOPAVHALHIUX 3116-
HOCTEN 11 3aCTOCOBYBAaHH:A METOJIB irpoBOi Ta 3MaraabHOI
BIIPaBH.

CyTTeBo BUIIi 3HAYEHHA IMPUPOCTIB 3a pe3yNbTaTaMiu
npo6bu Illtanre Ha mepuUIOMY eTami JOCTIPKEHHA MOXYThb
CBIJUMTY IIPO HEMOCTATHIN piBEHb MiITOTOBJIEHOCTI YYHIB
Iepefi 3apaxyBaHHAM Ha IOTOYHMI pik HABYaHH: Ta/ab0 He-
TaTVBHI 3MiHM I1iJ] 9ac IPOBEJIEHHA NiTHIX KaHiKyJI Ta MeBHOI
BTpaTy piBHsA (PYHKIIOHATBHUX MOX/IMBOCTEIL. 3a TepIInil
CeMeCTp CIIOCTePira€Mo aKTUBHY aJanTalilo O HaBYajlb-
HOTO Ta (i3VYHOTO HaBaHTA)XEHH:, AKe IpUTaMaHHe I/
MiLeIB 3 TOCUIEHO0 BiifChKOBO-(i3MYHOI0 MiATOTOBKO0. Y
OPYroMy K CEMeCTpi, MIBMUJLIE 3a BCe, IiC/IA TOBEPHEHHSA
[0 ONTMMAJIPHOTO DiBHA B YYHIB CYTTEBO CIOBiTbHUINCI
TEeMITU IPUPOCTY LIbOTO ITOKA3HMKA, YOI BAPTO OY/I0 OUiKY-
BaTi. Cxoxi mpuyunuy B6a4aeMo i1 B aHaIi3i TeMIIiB 3MiH 3a
pesynpratamu mpobu lenui. 3a3Haunmo, MO AIA UMX ABOX
IIpo6 € XapaKTepHVM BTATYBAaHHS O BUKOHAHHS M A3iB, 1[0
3abe3nedyIoTh AUXAAbHY AisNbHICTD (miadparmu, Tymybda
tomo) (Wilmore & Costill, 1994). Tomy TenneHnii mnsa Hux
€ CIII/IbHUMIL.

Hesnauni mpupoctu pesynpratiB 3a npobow Pybd’e
MU IIOB’SI3y€MO i3 Gi/IbIIOI0 KOHCEPBATMBHICTIO His/IBHO-
CTi CepLeBO-CYyAMHHOI CUCTEMI Ta MEHILIOK IiJATIMBICTIO
mo 3miH. ITosuTyBHI 3pyleHHA 3adikcoBaHi B IOKa3HUKAX
yuHiB KI' BKa3yloTb Ha e(peKTUBHICTb TpaAMNLiIHUX iAX0xiB
mo moOymoBu 3MicTy mporpamiu 3 (Gisu4HOI KyIbTYpH, 110
0y710 TOCTATHBO OYIKYBaHVM.

OTxe TpapuuiitHi 3acobu amsa mporpamn 3 ¢ismuHoi
KY/IBTYPU JIilleIB 3 IOCUIEHOIO BilicbKOBO-(}i3sM4HOIO mifiro-
TOBKOIO JAIOTh CTAHJAPTU30BAHMUII BIUIMB, 10 BUPaXXEHUI
BUILVIMM NIPMPOCTAMU NOKa3HMKIB y IMepIliil 9acTUHi Ha-
BYaJIbHOTO POKY Ta HVDKYMMMU B IPYTiif IOTO YaCTHHI.

O6roBopenHs pesynbrari yuniB EI' Bkasamo Ha cyTTe-
BUII BIUIMB 3ac06iB 60pOoTbOM Ay mifBMINeHHS (PYHKIiO-
HaJIbHUX MOXJIMBOCTEN Y4HiB IIO0 3aTPUMKU AMXaHHA
Ha BAMXY i Ha BUJINXY, PEaKTUBHOCTi CepleBO-CYMHHOI
CUCTEMM Ta HiAATPMMAHHA OUXa/JIbHUX IIOKAa3HUKIB. Mu 1e
OB 5I3y€MO 3 BUIIMM Bif[COTKOM BIKOHAHH: BIIPaB 32 YMOB
3aTpUMaHHA IOAMXY, a caMe IPpY IOJOaHHi OIOpYy Baru
BJIACHOTO Ti/Ia Ta Baryu Tila mapTHepa, iHMNX 3aco6iB, 110
BMKOPUCTOBYBAJIMCA Ha 3aHATTAX. AJl)Ke B IepIliil YacTUHi
TIe/larOriYHOTO €KCIEPUMEHTY 3MICT NMporpaMu 3 BUKOPH-
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CTaHHAM 3ac06iB 60poTHOM OYB 3/1e6iMBIIOro CIIPAMOBAHMIT
Ha PO3SBUTOK CHJIOBUX MOXMBOCTelt. [Ipore i1 y mpyriii Ha-
ABHI IMO3UTYUBHI Ta 3HaYHi 3MiHM BKa3ylOTb Ha JIE€LI0 MEH-
N1, IPOTe IPYHTOBHMIA, BIUIUB OOPAHOTO METORUIHOTO
3MICTY 3aHATD.

3HayHi IpUPOCTU CUIOBOI MiTOTOBIEHOCTi Yy Ipen-
cTaBHUKIB KI' M) IOSICHIOEMO HasBHICTIO OOIPYHTOBaHMX
aKIIEHTIB Ha PO3BUTKY CUJIOBUX AKOCTEN Y4HIB y Iporpami
3 ¢isuunoi KynpTypu mig 10 xracis. binpimicte mpodeciii-
HO-BM3HAYEHOI Jis/IBHOCTI IPOBOANUTHCS 3a HEOOXiTHOCTI
IIOfIO/IaHHA OIOPiB Pi3HOTO XapaKTepy Ta 3MICTY, TOMY Iie
i1 moknageHo B ocHoBy (Phillips, 1999; Anoxin, 2001; Pityn,
Briskin, & Zadorozhna, 2013; Destani, Hannon, Podlog, &
Brusseau, 2014).

Mo>kHa 3po61TH y3araJbHeHHH, 110 CTAHAAPTHUI 3MiCT
nporpamn 3 (GisuaHOI KyIbTYpH AJIs1 YUHIB JIiller0 3 mocute-
HOIO BiiICbKOBO-()i3MIHOIO MiATOTOBKOIO 3aTa/IOM Ma€ BIUINB
Ha Qi3NYHy MiArOTOBIEHICTh YuHiB. [IpoTe 6inbl BupaskeHi
3MiHM BiflOyBalOTbCs 3a IIOKA3HMKAMIU CUIOBOI BUTPMUBA-
JIOCTI, JIeI0 MEHNII 32 pe3yabTaTaMy TeCTYBAHHSA IIBUJKIC-
HOI CM/IM Ta MiHiMaJIbHi 3pYIIE€HHA HasABHI JI/IA INBUJKiCHMX
SIKOCTEN Ta BUTPUBAJIOCTI.

Taki BiZHOCHI IIpMPOCTM MM YaCTKOBO OB SI3YEMO i3 J10-
CTaTHHO HM3bKUM IIOYaTKOBMM PiBHEM HiJITOTOB/IEHOCTI. bara-
TO Y4HIiB Ha MTOYATKy MeJaroriYHoOro eKCrepyMeHTy He MOIJIN
SIKICHO BUKOHATH 11i TecTin. ToOTO 3a Yac JOCTimKeHHsI, pa3oM
i3 3pOCTaHHsM CHIOBUX IIOKa3HUKIB, 3ac06u 60poTnbu majm
3MOTY OUIBII SIKICHO IIPOIEMOHCTPYBATH TeXHIKYy BUKOHAHHS
LIVIX TECTIB, T4, Bi/ITIOBI{HO, EKOHOMI3yBaTI po6OTy M’sI3iB.

Taxosx, 3HaYHi TeMIIM NPUPOCTIB 3a CHIOBUMM IIOKas3-
HYIKaMJ MM MO>KeMO IIOACHUTHU, OKpiM H0OO0py 3/1arofmxke-
HOT'O METOJOJIOTiYHOTO 3MICTY IIPOrpaMy, HAsIBHICTIO Hali-
OimbIIMX pe3epBiB A/ afanTalil B yIHIB Ta 3aBepLIEHHAM
my6epTaTHOTO IepPiOAY, AKMII XapaKTepU3YeThCs 30iIblIIeH-
HsIM KOHIIEHTpallii TOPMOHY TeCTOCTEPOHY, 110 MA€ CYTTeE-
BUIT BIUIMB Ha IPOsABM CUIOBMX MOK/IMBOCTell (Aagaard,
Simonsen, Andersen, Magnusson, & Dyhre-Poulsen, 2002;
ITraTonos, 2004; Khudolii, Ivashchenko, Iermakov, Vereme-
enko, & Lopatiev, 2019).

Ha Ham morwsay y Tectax i3 6iry y4Hi migiiiiuiu 10 cBOro
MaKCMMaJIbHOTO iHAMBifya/IbHOTO PE3yNbTaTy i Mmojasblie
YHOOCKOHA/IEHHS MOYKe ITPOBOJUTICS BUK/IIOYHO CIIEIliai3o-
BaHVMM BIUIMBaMU GisVYHMX HaBaHTa)XXKEHb.

Bussneni gaHi BKasyloTb Ha MajTy e(eKTUBHICTD SK Tpa-
IMLIHOTO, TaK i aBTOPCHKOrO 3MicTy mporpam 3 ¢isngHoi
KY/IBTYPI [JLs1 YUHIB JIilIeiB 3 IOCH/IEHOIO BiliCbKOBO-(i3nd-
HOIO IIATOTOBKOI Ta HEOOXITHOCTI ZOJATKOBUX LiTecpsi-
MOBAHIX TPEHYBA/IbHMX BIUIMBIB IIOJJ0 POSBUTKY Ta KOHT-
OO BUTPUBATIOCTI.

OT>ke 3aIIpOTIIOHOBAHMIT HAMM METOAMYHUI 3MICT Ipo-
rpamu 3 Qi3MIHOL Ky/IBTYPHU 3 BUKOPUCTAHHAM 3ac06iB 60-
POTBOM [/Is1 YUHIB JIillel0 3 MOCH/IEHOIO BiliCbKOBO-(pi3IHOIO
HiZIFOTOBKOIO 3araJloM JIOBIB CBOI0 e(peKTUBHICTDb 32 PaXyHOK
3HAYHMX Ta IO3UTUBHYIX TEMITiB IPYPOCTY IIOKa3HMUKIB (isnd-
HOI MiZITOTOBJIEHOCTi y4HiB. 3araJbHUIl CyMapHMil CepelHil
IpupicT pesynbraris ¢isuaHol nigrorosrenocti yid yuHis KI'
cranoByM 24,70% 3a mepumit cemectp i e 8,85% — 3a gpy-
TUII CEMECTP HaBYaJIbHOTO POKyY. BogHOUac Takuii >ke IoKas-
HUK i1 ydacHUKiB EI' cranoBuB 31,65 Ta 24,52% BifnosigHo.

OCHOBHMMU YVMHHUKAMU CYTTEBOI epeKTUBHOCTI MM BBa-
>Ka€EMO HAABHICTD y BIIPaBaXx, 1110 3aIIPOIIOHOBaHI B aBTOPCHKill
Iporpami, KOMIIOHEHTIB IE€PEKII0YeHHSA YBary, IPOTUCTOAH-
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HA B YMOBaX BMKOHAaHHA BIIPaB 3 MaPTHEPOM YU YMOBHUM
cynepHuKoM Tomo. [TocuneHHA BIUMBY Ha (i3MYHY MiITOTOB-
JIEHICTb MU TaKOXX B6auaeMo B HeoOXifHOCTI poboTH opraHis-
MY B pi3HIX peXXIMax eHeprosabesmedeHHs. 37eOiIbIIOro Ije
Oy aHaepOoOHMIT Ta 3MIIIAHNIT PEKUMI eHeprosabesmeyeH-
H ismyHux HaBaHTaXeHb. OKpiM 11pOro Oyo 30i/mbIIeHO
YaCcTKY TaKUX 3ac06iB y APyTill 4acTMHI earoriyHoOro eKcIle-
PUMEHTY 3a PaXyHOK IIEBHOI 3MiHM METOMIO/IOIIYHOIO 3MiCTy
MPOrpaMy y HaNpsAMi MiJIBUIIEHHA YaCTKM CKIaJfHO KOOPIM-
HaLillHMX BIIpaB Ta METOAIB irpOBOI Ta 3MarajabHOl BIIPABIL.

OtrpuMaHi pe3ynpTaTu BKa3yloTh Ha HU3bKY e(eKTUB-
HiCTh TpafMLiiHMX 3ac06iB, 10 3aCTOCOBYIOTHCS B IIPOrpa-
Mi 3 (isuYHOI KyIBTYpH JillelB 3 HOCUIIEHOIO BilicbKOBO-(i-
3MYHOIO MiIFOTOBKOIO JyIA YNOCKOHA/IEHHA INIBUIKICHUX Ta
IIBUIKiICHO-CUJIOBUX SIKOCTEN.

BpaxoByroun BifHOCHY KOHCEPBATUBHICTDb IIBUIAKICHUX
spi6HocTelt (ITmaToHOB, 2004) BBOXKAEMO II€BHI 3pYLIEHHS B
NIOKa3HMKAX MIBUAKICHMX AKOCTel NO3UTUBHMUM CBidJEHHAM
11 epeKTUBHOCTI aBTOPCHKOI0 METORMYHOTO IIIIXOMY Ta BU-
KOPUCTaHHs 3ac06iB 60poTeb1 y Iporpami 3 (isu<aHOI KysIb-
TYpM JTiL[eiB 3 IOCUJIEHOIO BilICbKOBO-(i3MYHOIO Ii/IrOTOBKOIO.

TakuM 4umHOM, 32 pe3ynbTaTaMM HOCTi/PKEHHs JIOTOB-
HeHO iH(OpMal[ifo 1I0J0 BIUIMBY SIKICHOTO HaBYaJIbHO-BU-
XOBHOTO HPOIiecy 3 (i3MIHOTO BUXOBAHHA Y JILIesAX i3 MoCK-
JIEHOIO BilicbKOBO-(i3MYHOIO MiITOTOBKOIO Ha CTAHOB/ICHHSA
po¢eciliHO-NIPUKIafHIX HaBUMYOK Mali0yTHHOro ¢axiBusg
(Epmnak, Pomyk, & Mucis, 2003; Tormoscbkmit, 2011).

OkpiM 11bOr0 HaOGYIN MOAANBIIOrO PO3BUTKY 3HAHHS
1po eeKTUBHICTD TPaJULIITHOI CTPYKTYPH Ta 3MICTY IIpo-
rpamu 3 pi3M4HOI KY/IbTYpH [/I Y4YHIB /ileiB 3 HOCUTIEHOK0
BilicbKkOBO-disnyHO0 mifroroskomo (Ilnytskyy et al., 2018).

ITeBHE OMTOBHEHHA OTpUMaIK HayKOBi BiJOMOCTI 11070
CTPYKTypu Ta 3MicTy ¢i3wuHOI MiATOTOBIEHOCTI y4HiB
7ireiB 3 HOCU/IEHOIO BilfCbKOBO-(i3MYHOK MiTOTOBKOI Ta
ii AMHAMiKM YOPOFOBX HaBYaJTbHOTO POKY, 1IJO YaCTKOBO
BifoO6pakeHi B HaykoBUX npansax (bopTtiok, 2005; Yepenmm-
KOB, 2013; IlTup6a, 2016).

Bax/MBo 1110 HaMM1 JTOTIOBHEH] iaHi po ¢isuyHui pos-
BUTOK Ta JVHAMiKy (i3sn4HOI MiArOTOBIEHOCTI YYHIB iLeiB
3 MOCHUJIEHOK BilICbKOBO-(}i3MYHO MiATOTOBKOK BiKOM
15-16 pokKiB mij BIVIMBOM IIPOrpaM pi3HOIO METOAMYHOIO
HaIIOBHEHHSI.

Haii6inpir BakIMBi pe3ynbTaTy LOCTIIKEHHA JaIu
3MOTy yIeplle OOIpyHTYBaTH e(peKTMBHICTb 3aCTOCYBaHHA
3ac06iB 60poThOM y (isyHOMY BMXOBaHHI y4HIB ilelo 3
HOCHTIEHOIO BiiICHKOBO-(Pi3MYHOIO IiITOTOBKOIO, 110 CIIPUSIE
TOCTOBIpHO 6i/IbII BUPa)KEHOMY IPUPOCTY MTOKA3HUKIB ¢i-
3MYHOTO PO3BUTKY, PisuyuHOI migrorosneHocti yuHis. Ta-
KOX yIlepllle OOIPYHTOBAHO CTPYKTYPY Ta 3MICT Iporpam
3 QisWYIHOI KYIBTYPH i3 BUKOPUCTAHHS 3ac06iB 60pOTHOM
Pi3HOrO METOIMYHOTO 3MICTY, 1[0 IOEAHYIOTh B €001 3arasb-
HOIIPUITHATI 3aco6u po3BUTKY PisnuHux sikocTeit (70% Bif
3arajIbHOrO 4acy ypoKy) Ta 3acobu CIOpTUBHOI 60poThOM
(30% Bin saranbHOro 4acy ypoky). Ilepiua 3 akijeHTaMu Ha
PO3BUTOK CUJIOBUX SIKOCTE Ta METOJ, CTPOTO PeraaMeHTo-
BAHOI BIIpaBU Ta JIpyra — KOOPAMHALINHNX 31i6HOCTelT Ta
METOJM irpoBOi Ta 3MarajabHOI BIIPaBU.

BucHoBKuM

BriponoBsx IefarorivHoro eKcrepuMeHTy GpakTU4HO 3a
yciMa rpynaMu IOKasHMKIB aBTOpcbKa IIporpama 3 ¢isuaHoi
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banywka, J1., XimeHec, X., OkonHuii, A., MitnH, M., Corop, O., & Tkay, 0. (2020). InHamika nigroToBNEHOCTi YYHIB JliLlelo 3 MOCKMIIEHO
BiICbKOBO-(i3UYHOIO NiArOTOBKOIO Mif BM/IBOM BUKOPUCTaHHA 3ac06iB 60poTbou

KY/IBTYPH i3 3aCTOCYBaHHAM 3ac06iB 60pOTHOV BUABUIACA
6i7p111 epeKTHBHOIO MOPIBHSHO 3 TPAULITHOIO IIPOrPaMOI0
ms 10-X KiaciB ilero 3 MOCUIEHOI0 BiiCbKOBO-(isn4HOI
MigrOTOBKOIO.

3a Yac mefaroriyHoOro eKCIepMMEHTY Y4HAM IPyI, fAKi
NPUIIMA/IN yYacTh Y JOCi[PKEHH] BIaZIOCA B OCHOBHOMY T10-
KpalNUTy piBeHb CBOIX (YHKIIIOHATLHIX MOXKIMBOCTEN Ta
¢ismynoi migroTosnenocti. Tak, B yunis EI' 3a yac mepmoro
eTally IeJaroriYHOro eKCIIEpUMEHTY CyMapHUI cepenHii
IpUPICT 1O[J0 BUXIJHMX NOKa3HUKIB cKi1aB 10,7%, a 3a yac
gpyroro - e 5,7%, Tofi AK B y4acHukis KI' y mepmomy
ceMecTpi pesynabraTy mpob 3pocnu Ha 6,1% i me Ha 2,0% —
BIIPOZIOBX JpYroro. Y MifICyMKy HaB4YaJIbHOTO POKY BCTa-
HOBJICHO BUILi IpUPOCTY QYHKIIIOHATIBHIX MOXK/IMBOCTEI B
Y4HIB, AKi 3a/iMa/NNCA 32 eKCIEPUMEHTAIBHOIO IIPOTPAMOIO
3 (pisMYHOI KY/IBTYpH, IPOTE CTATUCTUYHO MDKIPYIIOBA ITe-
peBara Ha Kopuctb EI' 6ynu migTBepmxeHi nuute y mpo6i
Iranre (p < 0,05).
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Y ¢isnunint migrorosnenocrti yunis EI' ciocrepiranu-
cs BYpaKeHi 3MiHM O11bIIOCTI NOKa3HUKiB. CepenHil cy-
MapHMII iX IpUPICT 3a mepmmii ceMecTp cknas 31,6% i e
24,5% — Bupopnosx apyroro. HaromicTs B focmifxysanux KI'
3MiHU OY/IM OPiBHAHO MEHII BUpaXKeHi: 24,7% — 3a IepIinit
18,9% — 3a gpyruii cemectp. IlopiBHAHHA MDKIPYIOBUX PO3-
6bxHOCTeN BKazano Ha nepesary EI' max KI' 3a ycima mokas-
HuKamy (Gi3snvHOI MATOTOBNIEHOCTI. [JOCTOBIpHOTO XapakTe-
Py BoHU Habymy y IIecTy 3 fecaATn TecTis (p < 0,05-0,001).

KoH¢nikT iHTepeciB

ABTOpM BiI3HAYaIOTh, IO HE iCHY€E HiAKOro KOHQIIKTY
iHTepecis.

Ixepena ¢piHaHCyBaHHA

L1s cTarTs He oTpuMara GpiHaHCOBOI MIATPUMKM Bif fep-
YKaBHOI, TPOMa/ICbKOI b0 KOMepI[iliHOI opraHisarii.

References

Andres, A, Serbo, Ye., & Festryha, S. (2015). Sportyvno-
oriientovane fizychne vykhovannia studentiv. Moloda
sportyvna nauka Ukrainy, 19(2), 6-12.

Bortiuk, O. (2005). Fizychnyi stan uchniv litseiu z posylenoiu
viiskovo-fizychnoiu pidhotovkoiu: somatotypolohichni
osoblyvosti dynamiky v umovakh tradytsiino
orhanizovanoho fizychnoho vykhovannia. Slobozhanskyi
naukovo-sportyvnyi visnyk, 5, 223-9.

Naumenko, M. 1. (2009). Viiskova osvita v Ukraini: stan,
problemy, perspektyvy innovatsiinoho rozvytku. Nauka i
oborona, 2, 24-32.

Honshovskyi, V. (2011). Tekhnolohiia indyvidualizatsii fizychnoi
pidhotovky maibutnikh riatuvalnykiv u vyshchomu
viiskovomu navchalnomu zakladi (Dys. kand. fiz. vykh i
s.). Prykarpatskyi natsionalnyi universytet imeni Vasylia
Stefanyka, Ivano-Frankivsk.

Anokhin, Ye. D. (2001). Orhanizatsiia fizychnoi pidhotovky u
viiskovii chastyni ta pidrozdili. Lviv: LVI, 164.

Yedynak, H., Roshchuk, O., & Mysiv, V. (2003). Metodyka
fizychnoho vykhovannia v litseiakh z posylenoiu viiskovo-
fizychnoiu pidhotovkoiu. Kamianets-Podilskyi.

Velychko, O. (2006). Reformuvannia fizychnoi pidhotovky -
obiektyvna potreba sohodennia. Nauka i oborona, 2, 53-7.

Cherenshchikov, A. G. (2013). Eksperimentalnaia programma
po fizicheskoi kulture na osnove uglublennogo izucheniia
borby sambo. Problemy fizicheskoi kultury i sporta v novom
tysiacheletii, 133-6.

Ilnytskyy, I., Okopnyy, A., Palatnyy, A., Pityn, M., Kyselytsia, O.,
& Zoriy, Y. (2018). Use of boxing to improve the physical
education content in lyceums with intensive military and
physical training. Journal of Physical Education and Sport
(JPES), 18(1), 262-9.
https://doi.org/10.7752/jpes.2018.01035

Friedman, H. L. (2016). Using Aikido and Transpersonal
Psychology Concepts as Tools for Reconciling Conflict:
Focus on Aikido and Related Martial Arts, such as
Hapkido. NeuroQuantology, 14(2), 213-25.
https://doi.org/10.14704/nq.2016.14.2.938

171



ISSN 1993-7989 (print). ISSN 1993-7997 (online). Teopis ma memoouka ghizudHo20 suxosdaHHs. Tom 20, N2 3

Bohuslavska, V., Furman, Y., Pityn, M., Galan, Y. &
Nakonechnyi, I. (2017). Improvement of the physical
preparedness of canoe oarsmen by applying different
modes of training loads. Journal of Physical Education and
Sport (JPES), 17(2), 797-803.
https://doi.org/10.7752/jpes.2017.02121

Prystupa, E., Okopnyy, A., Hutsul, N., Khimenes, Kh.,
Kotelnyk, A., Hryb, I, & Pityn, M. (2019). Development
of special physical qualities skilled kickboxers various style
of competitive activity. Journal of Physical Education and
Sport, 19(2), 273-80.
https://doi.org/10.7752/jpes.2019.s2041

Musn, B.M., & OmenbsineHko, 1.O. (2012). Teopis i memoduka
pizuunoeo 6uxosanHs wikonspie. Teprominn: HaBuampua
KHTA.

Wei-Ting Hsu, & Min Pan (2019). Development and Validation
of the Teacher RISE Support Scale in Physical Education.
Journal of Teaching in Physical Education, 38(4), 286-95.
https://doi.org/10.1123/jtpe.2018-0245

Khudolii, O., Kapkan, O., Harkusha, S., Marchenko, S., &
Veremeenko, V. (2020). Motor Skills Development:
Optimization of Teaching Boys Aged 15 Press
Headstand and Handstand. Teorid ta Metodika Fizicnogo
Vihovannd, 20(1), 42-48.
https://doi.org/10.17309/tmfv.2020.1.06

Wilmore, J.H., & Costill, D.L. (1994). Physiology of Sport and
Exercise. Champaign: Humen Kinetics.

Yockey, J. (2005). Wrestling: An elementary approach. Teaching
Elementary Physical Education, 17, 14-7.

Kpyuesny, T. FO. (2008). Teopis i memoouxa gizuuHozo 6uxo-
sanns. Kuis: Onimmiiicpka nmiTeparypa.

ITictyn, A. 1. (2008). Cnopmusta 6opomvba. JIbsis: «Tpiama mmoc».

Phillips, B. (1999). Body for life. 12 Weeks to Mental and
Physical Strength. Harper Collins Publishers.

Pityn, M., Briskin, Yu., & Zadorozhna, O. (2013). Features
of theoretical training in combative sports. Journal of
Physical Education and Sport, 13(2), 2, 195-8
https://doi.org/10.7752/jpes.2013.02032

Destani, F., Hannon, J., Podlog, L., & Brusseau, T. (2014).
Promoting Character Development through Teaching
Wrestling in Physical Education. Journal of Physical
Education, Recreation & Dance, 85(5), 23-9.
https://doi.org/10.1080/07303084.2014.897570

Aagaard, P, Simonsen, E., Andersen, J., Magnusson, P,
& Dyhre-Poulsen P. (2002). Increased rate of force
development and neural drive of human skeletal muscle
following resistance training. Journal of Applied Physiology,
93(4), 1318-26.
https://doi.org/10.1152/japplphysiol.00283.2002

ITnaronos, B. H. (2004). Cucmema nodzomosxu cnopmcmeHos 6
onumnutickom cnopme. Kues: OnuMnuiickas mureparypa.

Khudolii, O., Ivashchenko, O., Iermakov, S., Veremeenko, V.,
& Lopatiev, A. (2019). Motor Abilities: Identification
of Development Level in Boys Aged 12-14. Teorid ta
Metodika Fizi¢nogo Vihovannd, 19(3), 139-147.
https://doi.org/10.17309/tmfv.2019.3.05

IMup6a, B. (2016). Orjinka isndHOI HiATOTOBIEHOCT] y4YHIB
JiLelB i3 TOCKTIEHOI0 BiicbKOBO-(hi3MYHOI0 MifTOTOBKOIO.
Dizuune BUX08AHHS, CHOPM i KYZIbMYPA 300P06T Y CYHAc-
Homy cycninvcmei, 4(36), 53-9.

172

Bohuslavska, V., Furman, Y., Pityn, M., Galan, Y., &
Nakonechnyi, I. (2017). Improvement of the physical
preparedness of canoe oarsmen by applying different
modes of training loads. Journal of Physical Education and
Sport (JPES), 17(2), 797-803.
https://doi.org/10.7752/jpes.2017.02121

Prystupa, E., Okopnyy, A., Hutsul, N., Khimenes, Kh.,
Kotelnyk, A., Hryb, I, & Pityn, M. (2019). Development
of special physical qualities skilled kickboxers various style
of competitive activity. Journal of Physical Education and
Sport, 19(2), 273-80.
https://doi.org/10.7752/jpes.2019.s2041

Shyian, B.M., & Omelianenko, 1.O. (2012). Teoriia i metodyka
fizychnoho vykhovannia shkoliariv. Ternopil: Navchalna
knyha.

Wei-Ting Hsu, & Min Pan (2019). Development and Validation
of the Teacher RISE Support Scale in Physical Education.
Journal of Teaching in Physical Education, 38(4), 286-95.
https://doi.org/10.1123/jtpe.2018-0245

Khudolii, O., Kapkan, O., Harkusha, S., Marchenko, S., &
Veremeenko, V. (2020). Motor Skills Development:
Optimization of Teaching Boys Aged 15 Press
Headstand and Handstand. Teorid ta Metodika Fizicnogo
Vihovannd, 20(1), 42-48.
https://doi.org/10.17309/tmfv.2020.1.06

Wilmore, J.H., & Costill, D.L. (1994). Physiology of Sport and
Exercise. Champaign: Humen Kinetics.

Yockey, J. (2005). Wrestling: An elementary approach. Teaching
Elementary Physical Education, 17, 14-7.

Krutsevych, T. Yu. (2008). Teoriia i metodyka fizychnoho
vykhovannia. Kyiv: Olimpiiska literatura.

Pistun, A. L. (2008). Sportyvna borotba. Lviv: “Triada plius”

Phillips, B. (1999). Body for life. 12 Weeks to Mental and
Physical Strength. Harper Collins Publishers.

Pityn, M., Briskin, Yu., & Zadorozhna, O. (2013). Features
of theoretical training in combative sports. Journal of
Physical Education and Sport, 13(2), 2, 195-8.
https://doi.org/10.7752/jpes.2013.02032

Destani, F., Hannon, J., Podlog, L., & Brusseau, T. (2014).
Promoting Character Development through Teaching
Wrestling in Physical Education. Journal of Physical
Education, Recreation & Dance, 85(5), 23-9.
https://doi.org/10.1080/07303084.2014.897570

Aagaard, P, Simonsen, E., Andersen, J., Magnusson, P,
& Dyhre-Poulsen P. (2002). Increased rate of force
development and neural drive of human skeletal muscle
following resistance training. Journal of Applied Physiology,
93(4), 1318-26.
https://doi.org/10.1152/japplphysiol.00283.2002

Platonov, V. N. (2004). Sistema podgotovki sportsmenov v
olimpiiskom sporte. Kiev: Olimpiiskaia literatura.

Khudolii, O., Ivashchenko, O., Iermakov, S., Veremeenko, V.,
& Lopatiev, A. (2019). Motor Abilities: Identification
of Development Level in Boys Aged 12-14. Teorid ta
Metodika Fizi¢nogo Vihovannd, 19(3), 139-147.
https://doi.org/10.17309/tmfv.2019.3.05

Shchyrba, V. (2016). Otsinka fizychnoi pidhotovlenosti uchniv
litseiv iz posylenoiu viiskovo-fizychnoiu pidhotovkoiu.
Fizychne vykhovannia, sport i kultura zdorovia u
suchasnomu suspilstvi, 4(36), 53-9.

TM®B, 2020, Tom 20, N2 3



banywka, J1., XimeHec, X., OkonHuii, A., MitnH, M., Corop, O., & Tkay, 0. (2020). InHamika nigroToBNEHOCTi YYHIB JliLlelo 3 MOCKMIIEHO
BiICbKOBO-(i3UYHOIO NiArOTOBKOIO Mif BM/IBOM BUKOPUCTaHHA 3ac06iB 60poTbou

PREPAREDNESS DYNAMICS OF PUPILS OF LYCEUM WITH
ENHANCED MILITARY AND PHYSICAL TRAINING UNDER
THE INFLUENCE OF THE WRESTLING MEANS USE

Lyudmyla Balushka'4®¢P, Khrystyna Khimenes***“?, Andriy Okopnyy***“P, Maryan Pityn>4?<P,

Oleh Sogor*5¢PE, Yulia Tkach?AB<PE
'Lviv State University of Internal Affairs

*Lviv State University of Physical Culture named after Ivan Boberskyi

Authors’ Contribution: A - Study design; B - Data collection; C - Statistical analysis; D - Manuscript Preparation; E - Funds Collection

Report. Article: 9 p., 2 tabl., 26 sources.

Modern physical education in secondary schools is
undergoing reform. It is increasingly suggested to introduce
the means of different sports to optimize physical education
in the educational process. In particular, it is advisable today
to include combative sports to the programs of physical
culture of military-physical institutions.

The purpose of the study: to substantiate the use of
wrestling means in the physical education process of students
of the Lyceum with enhanced military and physical training.

Material and methods. The study was conducted on the
basis of studying the functional and physical fitness indicators
of 10" grade pupils of the Lyceum with enhanced military
and physical training during the pedagogical experiment. It
consisted in studying the impact of multidirectional wrestling
means on the level of these sides of student preparedness
during the year.

Results. In pupils who during the year performed the
loads according to the experimental physical culture program

during the first semester, the total average increase relative
to baseline was 10.7%. In addition, during the second -
5.7%. While members of a group that worked according to
a traditional physical culture program in the first semester
increased the results of the tests by 6.1% and by 2.0% during
the second semester. In the physical fitness of EG students,
the total increase of indicators for the first semester was 31.6%
and 24.5% - during the second. In contrast, the changes in
the studied CG were relatively less pronounced: 24.7% - for
the first and 8.9% - for the second semester.

Conclusions. The effectiveness of the use of wrestling
means in the physical education of pupils of the Lyceum with
enhanced military and physical training is substantiated,
which contributes to a significantly more pronounced
increase in functional and physical fitness indicators of pupils
compared to the traditional program of physical culture.

Keywords: physical education, pupils, wrestling means,
fitness, functional capabilities.
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Abstract

The purpose of this paper is to determine the impact of strength training modes on the dynamics of training effects in

8-year-old boys.

Materials and methods. The study participants were 48 boys aged 8. The experiment was performed using a 2*
factorial design. The study implemented the first variant of the combined method for developing arm and shoulder
muscles (station I), strength of abdominal muscles (station II), strength of back muscles (station III), and strength

of leg muscles (station IV). The study materials were processed using the IBM SPSS 22 statistical analysis program.
Discriminant analysis was performed. The study examined the impact of four variants of strength load on the
immediate training effect (ITE,) after performing exercises at four stations, the immediate training effect (ITE,) after
training, and the delayed training effect (DTE) 24 hours after training.

Results. The findings indicate that each of the variants of strength load can be effectively used depending on
educational objectives of both one or a series of physical education lessons, and also show that the ITE and DTE of
strength training depend on the initial level of fitness and the total amount of strength training in a physical education

lesson.

Conclusions. The findings point to the possibility of using a discriminant function to assess and predict the
development of strength in 8-year-old boys. The study confirmed the effectiveness of using factorial designs to obtain
objective data on the dynamics of training effects in primary school pupils.

Keywords: boys aged 8 years, training effects, strength training, combined method of strength development,

discriminant analysis, factorial design.

Introduction

The basis for managing training effects of physical exer-
cises in schoolchildren’s physical education is control and tar-
geted regulation of rest intervals between exercise repetitions
(Ivashchenko, 2016; Bosenko, 2016; Veremeenko, 2019).

One of the methods based on the regulation of rest in-
tervals between exercises and alternation of muscle training
modes is the combined method of strength development.
Since the methods of maximal and isometric effort are not
recommended to be used separately when training children,
they can be successfully used in combination with others in
the combined method of strength development (Kuramshin,

©  Sergii lermakov, Olha Ivashchenko, Oleg Khudolii, Sergii
Chernenko, 2020.
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Grigorev, & Latysheva, 2004; Khudolii & Ivashchenko, 2014;
Ivashchenko, 2016; Veremeenko, 2019).

The need for balanced efforts in both physical education
and sports training is indicated in papers by Washabaugh,
Augenstein, and Krishnan (2020), Benzing, and Schmidt
(2019), Haghighi, Mohammadtaghipoor, Hamedinia, and
Harati (2019). Thus, Bogdanis, Donti, Papia, Donti, Aposto-
lidis, and Sands (2019), Wertheimer, Antekolovic, and Mat-
kovic (2018) note a positive effect of plyometric loads on the
level of motor fitness of both children and adults. Lovric,
Mandic Jelaska, and Bilic (2018), Marttinen, Fredrick III, and
Silverman (2018) highlight the need to accurately determine
the effects of physical loads in children.

Thus, the issue of controlling strength loads in physical
education lessons of primary school pupils is relevant and
requires additional research.
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The purpose of the study is to determine the impact of
strength training modes on the dynamics of training effects
in boys aged 8 years.

Materials and methods

Study participants

The study participants were boys aged 8 years (n = 48).
The children and their parents were fully informed about all
the features of the study and gave their consent to participate
in the experiment.

Study organization

To solve the tasks set, theoretical and empirical methods
were used: analysis and generalization of scientific and meth-
odological literature; modeling, pedagogical observation and
experiment, discriminant analysis.

To determine the dynamics of strength training effects
in boys aged 8 years, the study carried out an experiment
according to the plan given in Table 1. Variant I of the com-
bined method was used to strengthen arm and shoulder mus-
cles (station I), abdominal muscles (station II), back muscles
(station III), and leg muscles (station IV). At each station, the
following methods were used: dynamic effort method, maxi-
mal effort method, isometric effort method, repeated effort
method. The modes of performance for each group, for the
indicated stations are given in Table 1. The study examined

Table 1. Factorial design in studying the influence of
different modes of the combined method of strength
development (variant I) in primary school children (X, -
number of repetitions in a set; X, - rest interval, s)

No.
of strength Method X, X,
load variant
Dynamic effort method 3- 30-
Maximal effort method 1- 30-
: Isometric effort method 3- 30-
Repeated effort method 6- 30-
Dynamic effort method 5+ 30-
Maximal effort method 3+ 30-
1 Isometric effort method 5+ 30-
Repeated effort method 12+ 30-
Dynamic effort method 3- 60+
Maximal effort method 1- 60+
HI Isometric effort method 3- 60+
Repeated effort method 6- 60+
Dynamic effort method 5+ 60+
Maximal effort method 3+ 60+
v Isometric effort method 5+ 60+
Repeated effort method 12+ 60+

TM®B, 2020, Tom 20, N° 3

the impact of four variants of strength load on the immedi-

ate training effect (ITE ) after performing exercises at four

stations, the immediate training effect (ITE,) after training,
and the delayed training effect (DTE) 24 hours after training.

At each station, the following exercises were performed:

Station I. Exercises for arm and shoulder muscles.

1. Dynamic effort method. Knee push-ups. The exercise is
performed as quickly as possible.

2. Maximal effort method. Weighted push-ups (stufted
ball).

3. Isometric effort method. Knee push-ups. The exercise is
performed with two stops and fixation of joint angles (5 s).

4. Repeated effort method. Knee push-ups.

Station II. Exercises to strengthen abdominal muscles.

1. Dynamic effort method. Sit-ups. The exercise is
performed as quickly as possible.

2. Maximal effort method. Hanging 90-degree leg raises on
wall bars.

3. Isometric effort method. Decline bench 90-degree leg
raises. The exercise is performed with two stops and
fixation of joint angles (5 s).

4. Repeated effort method. Decline bench leg raises to plow.
Station III. Exercises to strengthen back muscles.

1. Dynamic effort method. Trunk lift. The exercise is
performed as quickly as possible.

2. Maximal effort method. Trunk lift on a pommel horse
with feet supported under wall bars.

3. Isometric effort method. Trunk lift with two stops and
holding each static position for 5 s. The exercise is
performed with two stops and fixation of joint angles
(5 ) (hold positions in the upper point and horizontally).

4. Repeated effort method. The same starting position.
Trunk lift.

Station IV. Exercises to strengthen leg muscles.

1. Dynamiceffort method. Squats. The exercise is performed
as quickly as possible.

2. Maximal effort method. Weighted squats (stuffed ball,
dumbbells).

3. Isometric effort method. Weighted squats with stops. The
exercise is performed with two stops and fixation of joint
angles (5 s) (90°, 135°).

4. Repeated effort method. Squats.

During the experiment, the study recorded the results of
the following tests: 1. Push-ups. 2. Speed push-ups, 3 times.
3. Sit-ups in 30 seconds. 4. Trunk lift in 10 seconds. 5. Stand-
ing long jump.

On the first day before the experiment, the study re-
corded the results of Test 2 “Speed push-ups, 3 times”, Test 1
“Push-ups”, Test 3 “Sit-ups in 30 seconds”, Test 4 “Trunk lift
in 10 seconds”, Test 5 “Standing long jump”. After performing
the exercises at station I — Tests 2, 1; at station IT — Test 3; at
station III — Test 4; at station IV — Test 5. After the lesson —
Tests 2, 1, 3, 4. Twenty-four hours after training - Tests 2,
1, 3, 4, 5. The dynamics of test results was determined as a
percentage relative to the initial level.

Statistical analysis

The study materials were processed using the IBM SPSS
22 statistical analysis program. In the process of discrimi-
nant analysis, the researchers created a prognostic model for
group membership.
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For each canonical discriminant function, the study cal-
culated: eigenvalue, dispersion percentage, canonical correla-
tion, Wilks’ Lambda, Chi-square.

The study protocol was approved by the Ethical Com-
mittee of H. S. Skovoroda Kharkiv National Pedagogical
University.

Results

The results of the 22 full factorial experiment are given
in Tables 2-4.

The results of the analysis of the immediate training ef-
fect (ITE,) after performing exercises at four stations: station
I “Exercises for arm and shoulder muscles”; station IT “Ex-
ercises to strengthen abdominal muscles”; station IIT “Exer-
cises to strengthen back muscles”; station IV “Exercises to
strengthen leg muscles” are given below (see Table 2).

The first load variant has the largest ITE, on arm and
shoulder muscles relative to the others (p = 0.005). The fourth
variant has a larger ITE, on speed strength of arm and shoul-
der muscles than the first one (p = 0.001). The first load vari-
ant has the largest ITE, on abdominal muscles relative to the
others (p = 0.001). The fourth load variant has the smallest
ITE, relative to the others (p = 0.001). The first load variant
has the largest ITE, on back muscles relative to the others
(p = 0.001). The fourth load variant has the smallest ITE,
relative to the others (p = 0.001). The difference between the
ITE, of the first, second, and third load variants is not statisti-
cally significant (p > 0.05). The ITE, on leg muscles is most
influenced by the third (p = 0.019, p = 0.043) and fourth load
variants (p = 0.012).

Thus, the ITE, of physical exercises for different muscle
groups depends on the variant of strength load. The choice
of the variant of strength load is influenced by the focus and
amount of ITE :

o the first load variant has the largest ITE, on arm and
shoulder muscles, the test result decreases to 84.98%
relative to the initial level, this variant has a 7.932%
larger effect (variant II), 4.278% (variant III), 8.331%
(IV) relative to the others;

o the fourth variant leads to an increase in the speed of
strength training, the test result is 97.45% relative to
the initial level and has an 11.936% larger effect than
the first variant;

« thefirstload variant has the largest ITE, on abdominal
muscles, the test result decreases to 89.63% relative to
the initial level, this variant has an 11.936% larger
effect than the fourth variant;

o the first load variant has the largest ITE, on back
muscles, the test result decreases to 92.03% relative to
the initial level, this variant has a 5.746% larger effect
than the fourth variant;

o the third and fourth load variants have the largest
ITE, on leg muscles.

The data of the analysis of the immediate training effect

(ITE,) after training are shown in Table 3.

The first load variant has the largest ITE, on arm and
shoulder muscles relative to the others (p = 0.007-0.05). The
difference between the ITE, on speed strength of arm and
shoulder muscles of the variants of strength load is not statis-
tically significant (p > 0.05). The first and second load vari-
ants have the largest ITE, on abdominal muscles relative to
the others (p = 0.001). The third load variant has the smallest
ITE, relative to the others (p = 0.001). The fourth load variant
has the smallest ITE, on back muscles relative to the oth-
ers (p = 0.035). The difference between the ITE, of the first,
second, and third load variants is not statistically significant
(p > 0.05). The difference between the impacts of the variants
of strength load on the ITE, on leg muscles is not statistically
significant.

Table 2. The results of the impact of different variants of strength load on the dynamics of immediate training effect (ITE )

after performing exercises in boys aged 8 years (n = 12)

No. Test Variant X S A1—2—4 A2—3—4 A3—4 Pis P34 P,
1 Push-ups 1 84.98 4,737

2 92.91 7.784 -7.932 0.005

3 89.25 6.419 -4.278 3.654 0.077 0.209

4 93.31 2.104 -8.331 -0.399 -4.053 0.001 0.865 0.050
2 Speed push-ups, 3 times 1 109.39 6.009

2 106.56 4.579 2.834 0.185

3 105.24 5.706 4.148 1.314 0.097 0.521

4 97.45 5.489 11.936 9.102 7.788 0.001 0.001 0.003
3 Sit-ups in 30 seconds 1 89.63 6.103

2 90.46 4.515 -0.831 0.694

3 92.77 0.857 -3.136 -2.305 0.092 0.095

4 98.15 2.735 -8.517 -7.685 -5.380 0.001 0.001 0.001
4 Trunk lift in 10 seconds 1 92.03 6.271

2 91.94 6.170 0.093 0.970

3 94.02 7.074 -1.990 -2.082 0.474 0.430

4 97.78 3.282 -5.746 -5.839 -3.757 0.010 0.007 0.109
5  Standing long jump 1 100.32 2.408

2 99.69 2.473 0.630 0.519

3 97.06 3.768 3.262 2.632 0.019 0.043

4 98.00 1.644 2.320 1.690 -0.942 0.012 0.055 0.436
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Table 3. The results of the impact of different variants of strength load on the dynamics of immediate training effect (ITE2)
after training in boys aged 8 years (n = 12)

No. Test Variant X AL, AL, A, | I P,
1 Push-ups 1 84.85 2.190

2 90.53 6.283 -5.680 0.007

3 89.25 6.419 -4.407 1.273 0.035 0.615

4 86.53 1.765 -1.688 3.992 2.719 0.050 0.044 0.171
2 Speed push-ups, 3 times 1 108.31 7.183

2 106.42 7.196 1.889 0.511

3 105.66 7.077 2.647 0.758 0.373 0.790

4 104.04 7.372 4.267 2.378 1.620 0.165 0.414 0.588
3 Sit-ups in 30 seconds 1 89.78 3.587

2 89.10 5.277 0.676 0.711

3 95.55 3.301 -5.767 -6.443 0.001 0.001

4 92.36 2.581 -2.583 -3.259 3.185 0.055 0.064 0.015
4 Trunk lift in 10 seconds 1 91.28 6.575

2 91.54 4237 -0.263 0.903

3 93.68 4.785 -2.406 -2.142 0.317 0.238

4 95.00 3.761 -3.722 -3.458 -1.316 0.103 0.039 0.462
5 Standing long jump 1 98.99 2.282

2 98.60 2.940 0.399 0.706

3 99.17 3.621 -0.171 -0.570 0.891 0.662

4 99.18 2.309 -0.184 -0.583 -0.013 0.847 0.584 0.992

Table 4. The results of the impact of different variants of strength load on the dynamics of delayed training effect (DTE) 24
hours after training in boys aged 8 years (n = 12)

No. Test Variant X s A, AL, A, | | P,
1 Push-ups 1 96.57 3.615

2 94.37 7.551 2.200 0.366

3 101.39 3.244 -4.824 -7.024 0.002 0.006

4 94.81 4.273 1.750 -0.450 6.574 0.290 0.857 0.001
2 Speed push-ups, 3 times 1 102.60 2.164

2 106.33 5.143 -3.723 0.028

3 104.20 6.091 -1.599 2.124 0.401 0.344

4 102.83 4.295 -0.228 3.495 1.371 0.871 0.075 0.531
3 Sit-ups in 30 seconds 1 95.46 2.141

2 95.83 2.813 -0.370 0.713

3 95.55 3.301 -0.088 0.282 0.939 0.816

4 94.81 4.273 0.642 1.013 0.731 0.646 0.476 0.644
4 Trunk lift in 10 seconds 1 97.68 3.460

2 97.79 3.643 -0.113 0.936

3 94.64 8.972 3.038 3.150 0.286 0.240

4 94.81 4.273 2.861 2.974 -0.176 0.085 0.067 0.952
5 Standing long jump 1 99.96 2.139

2 99.89 2.590 0.075 0.937

3 101.80 4.576 -1.841 -1.916 0.220 0.193

4 94.81 4.273 5.146 5.071 6.986 0.001 0.001 0.001

Thus, the ITE, of physical exercises for different muscle
groups depends on the variant of strength load. The choice
of the variant of strength load is influenced by the focus and
amount of ITE,.

The results of the analysis of the delayed training effect
(DTE) 24 hours after training are shown in Table 4.

The third load variant has the largest DTE on arm and
shoulder muscles relative to the others (p = 0.002-0.006). The
difference in the DTE on speed strength of arm and shoulder
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muscles between the variants of strength load is not statisti-
cally significant (p > 0.05). The difference between the im-
pacts of the variants of strength load on the DTE on abdomi-
nal and back muscles is not statistically significant (p > 0.05).
The fourth load variant has the largest DTE on leg muscles
relative to the others (p = 0.001).

Thus, the DTE depends on the variant of strength load.
The choice of the variant of strength load depends on the
muscle group.
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Table 5. Structure matrix. Boys aged 8 years

ITE, ITE, DTE
Station Indicators Function Function Function
1 2 3 1 2 3 1 2 3
Station I “Exercises Push-ups -0.275 0.604 -0.739  -0.175 0.854  -0.423 0.443  -0.542 0.263
for arm and shoulder g4 push-ups, 0.650 -0.265 -0200 -0.113 -0.102 0671 0036 0438  0.89
muscles” 3 times
Station IT “Exercises Sit-ups in -0.667 0.082 0.330 0.639 0.578 0.093 0.068 0.173 0.097
to strengthen abdom- 30 seconds
inal muscles”
Station III “Exercises  Trunk lift in -0.328  -0.010 0.244 0.271 0.040  -0.723  -0.002 0.491 -0.406
to strengthen back 10 seconds
muscles”
Station IV “Exer- Standing long 0.303 0.284 0.818 0.091 -0.039 0.012 0.656 0.480 0.218
cises to strengthen leg  jump

muscles”

Table 6. Functions at group centroids. Boys aged 8 years

Training effect

Indicators ITE, ITE, DTE
variant [ 1.250 -0.206 0.391
variant I1 0.815 -1.283 -0.267
variant II1 -0.330 1.003 1.416
variant [V -1.871 0.700 -1.495

Thus, the DTE of physical exercises for different muscle
groups depends on the variant of strength load. The choice
of the variant of strength load is influenced by the focus and
amount of DTE.

To assess the overall impact of different variants of
strength load on the formation of training effects, a discrimi-
nant analysis was performed. Tables 5-6 show the results of
the discriminant analysis.

The analysis of the immediate training effect (ITE,) after
performing exercises at the stations showed that the first ca-
nonical function explains 71.4% of the variation of results, the
second one — 24.0%, which indicates a high informativeness of
the first and second canonical functions (r, = 0.780; r, = 0.585).

The verification of the first and second functions showed
their high discriminative ability and value in interpretation
with respect to the general population (A, = 0.234; p, = 0.001;
A, = 0.597; p, = 0.001). The first function characterizes the
impact of four variants of strength load on the ITE, after
performing exercises at the station.

Structure coefficients show that the most significant
changes in the ITE, are associated with the second station’s
“exercises to strengthen abdominal muscles” and the first
station’s “exercises to strengthen arm and shoulder muscles”
(r,=-0.667, r, = 0.650, see Table 5, variant 1). During a dis-
criminant analysis, it was found that 76% of cases were clas-
sified correctly. The analysis of group centroids for the ITE
shows that at the positive pole of the first function, there are
the centroids of training effects of the first and second load
variants, at the negative pole - the centroids of the third and
fourth variants of strength load. Thus, the differentiation of
training effects is observed in the response to strength load
(see Table 6, ITE ). The fourth variant of strength load has the
largest overall impact on the ITE,.
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The analysis of the immediate training effect (ITE,) after
training showed that the first canonical function explains
72.3 % of the variation of results, the second one - 21.9%,
which indicates a high informativeness of the first and second
canonical functions (r, = 0.689; r, = 0.463).

The verification of the first and second functions showed
their high discriminative ability and value in interpretation
with respect to the general population (A, = 0.385; p, = 0.001;
A, = 0.732; p, = 0.085). The first function characterizes the
impact of four variants of strength load on the ITE, after
training.

Structure coefficients show that the most significant
changes in the ITE, are associated with the second station’s
“exercises to strengthen abdominal muscles” (r, = 0.639, see
Table 5, ITE,). During a discriminant analysis, it was found
that 56% of cases were classified correctly. The analysis of
group centroids for the ITE, shows that at the positive pole of
the first function, there are the centroids of training effects of
the third and fourth load variants, at the negative pole - the
centroids of the second and first variants of strength load.
Thus, in the response to strength load, the differentiation of
training effects is observed between the variants of strength
load (see Table 6, ITE,). The second variant of strength load
has the largest overall impact on the ITE,.

The analysis of the delayed training effect (DTE) 24 hours
after training showed that the first canonical function ex-
plains 76.4 % of the variation of results, the second one -
18.9%, which indicates a high informativeness of the first and
second canonical functions (r, = 0.734; r, = 0.473).

The verification of the first and second functions showed
their high discriminative ability and value in interpretation
with respect to the general population (A, = 0.334; p, = 0.001;
A, =0.724; p, = 0.072). The first function characterizes the
impact of four variants of strength load on the DTE 24 hours
after training.

Structure coefficients show that the most significant
changes in the DTE are associated with the fourth station’s
“exercises to strengthen leg muscles” (r, = 0.656, see Table 5,
DTE). During a discriminant analysis, it was found that 60%
of cases were classified correctly. The analysis of group cen-
troids for the DTE shows that at the positive pole of the first
function, there are the centroids of training effects of the first
and third load variants, at the negative pole - the centroids
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of the second and fourth variants of strength load. Thus, in
the response to strength load, the differentiation of training
effects is observed between the variants of strength load (see
Table 6, DTE). The fourth variant of strength load has the
largest overall impact on the DTE.

Consequently, the ITE , ITE,, and DTE of physical ex-
ercises for different muscle groups depend on the variant
of strength load. The choice of the variant of strength load
is influenced by the focus and amount of training effect of
strength exercises.

Discussion

The paper assumed that the formation of ITE , ITE,, and
DTE of exercises for different muscle groups in 8-year-old
boys is influenced by the variants of strength load, as well as
the methods of strength development in physical education
lessons. According to scientific data, the study assumed that
a combined method of the first variant, which includes a
comprehensive development of strength of different muscle
groups at four stations using the methods of dynamic effort -
maximal effort — isometric effort - repeated effort may be an
effective method of strength development in primary school
children (Ivashchenko, 2016, 2017; Cieslicka & Ivashchenko,
2017; Khudolii, Ivashchenko, Iermakov, Nosko, & March-
enko, 2019).

The findings show that each of the variants of strength
load can be effectively used depending on the educational
objectives of both one and a series of physical education les-
sons, and also indicate that the ITE and DTE of strength
training depend on the initial level of fitness and the total
amount of strength training in a physical education lesson.
This supports the conclusion of researchers about the need
for structural and functional analysis of the effects of physi-
cal exercises and rest intervals in strength development of
primary school pupils (Ivashchenko, Nosko, & Ferents, 2019;
Khudolii, Ivashchenko, Iermakov, Veremeenko, & Lopatiev,
2019). The results of discriminant analysis corroborate the
findings of Bosenko (2016) about age and gender peculiari-
ties of the response to physical load in schoolchildren aged
7-16.

The study proved the effectiveness of using the combined
method of strength development in the suggested strength
training modes in the educational process of boys aged 8
years. The paper supplements the data on the need to
manage training loads in the process of learning and strength
development in school-age children (Khudolii et al., 2019;
Khudolii, Ivashchenko, Iermakov, Veremeenko, & Lopatiev,
2019; Khudolii, Iermakov, & Bartik, 2020).

The findings point to the possibility of using the discri-
minant function to assess and predict the development of
strength in 8-year-old boys. In physical education and sport,
the discriminant function is used to determine the dynamics
of physical fitness of children aged 9-12 under the influence
of fitness programs, for the final control of functional and
motor fitness of children and adolescents (Ivashchenko, Khu-
dolii, Iermakov, & Harkusha, 2017; Ivashchenko, Khudolii,
Iermakov, Chernenko, & Honcharenko, 2018).

The study confirmed the effectiveness of using factorial
designs to obtain objective data on the dynamics of training
effects in primary school pupils (Ivashchenko et al., 2018;
Khudolii et al., 2019). Factorial designs make it possible to
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neutralize the influence of unknown factors and increase
the efficiency of research (Correa, Grima, & Tort-Martorell,
2009, 2012).

Strength training of schoolchildren is seen as a necessary
condition of the educational process (Ivashchenko, 2016,
2017; Kapkan, Khudolii, & Bartik, 2019). Based on the analy-
sis of structure coefficients (Table 5), it is possible to choose a
load by focus, based on the analysis of centroids (Table 6), a
total load can be chosen.

Conclusions

Thus, the strength training of boys aged 8 years can be
planned depending on the objectives of schoolchildren’s edu-
cational process:

o if the educational program requires a certain level
of speed strength development, the fourth variant of
strength load is used;

« iftheinitiallevel of strength developmentisinsufficient
to master the movement, then in the series of lessons
the second and fourth variants of strength load are
used;

o if the strength of a particular muscle group is a
priority for developing a motor skill, then the variant
of strength load is chosen accordingly.
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cnnosli 34I6HOCTI: OUIHKA TPEHYBAJIbHUX EQEKTIB
CUNOBUX HABAHTAXEHD Y XJ10MNLUIB 8 POKIB

Cepriit Epmakos'**“P; Onbra IBamenko* P, Oner Xygoniit**2°, Cepriit YepHeHKO

3ABCD

'TmaHcbkuit yHiBepcuTeT QisMYHOTO BUXOBAHHS i COPTY
*XapKiBcbKuil HalliOHa/IbHMI efaroriyauii yHiBepcuteT imeHi I. C. CkoBopopu
Jlon6acpKa fep)KaBHA MAIIMHOOY/iBHA aKafieMis

ABTOpPCHKMIT BKIA: A — am3aits gocnipkenHs; B — 36ip ganux; C — crarananis; D — migroroska pykormucy; E — 36ip komrtis

Pedepar. Crarts: 8 c., 6 Tabn., 22 mxepena

Mertoro gaHOi po6OTH € BU3HAYEHH: BIVIMBY PEXNMIB
BMKOHAHHA CWJIOBUX BIIPAaB Ha AMHAMIKy TPEHYBa/lIbHUX
edeKTiB y X10m1iB 8 POKiB.

Martepianm i MeToau. Y JOCTiIKeHH MPUITHAIM Y4aCTh
48 xymomiiB 8 pokiB. ExcriepuMeHT 6yB IIpOBefeHMIt 3a I1a-
HOM (PaKTOPHOTO eKcIIepuMeHTY 22. By peanisoBanuii mep-
MmiT BapiaHT KOM6iHOBAaHOTO METOJY /Il PO3BUTKY M A3iB

180

PYK i redoBoro noscy (cranuis I), cuam M'43iB 4epeBHOTO
mpeca (cranuis II), cunn M’s13iB ciimuu (cranmis I1I) i cumm
M’s13iB Hir (ctanuis IV). Marepianu JOCTiIKeHHS OIpanbo-
BaHi B IMporpami cTaTUCTUYHOro aHanisy — IBM SPSS 22.
3piicHeHMIT IMCKPUMIHAHTHUII aHasi3. BuByaBca BIIUB
YOTUPHOX BapiaHTIB CMIOBOTO HABAHTa)KEHHsI Ha TEPMiHO-
Buit Tpenysanbuuit edext (TTE,)) micnsa Buxonanus Brpas
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Ha YOTMPbOX CTAHIiAX, TePMIHOBMII TPEHYBA/IbHUIT edeKT
(TTEZ) IIiC/IA 3aHATTA Ta BifCTaBIEHUN TpPEHYBa/JbHUIL
edekt (BTE) - uepes 24 ropgmHu micis 3aHATTA.
Pesynbratn. Koxxanuil 3 BapiaHTiB cCMIOBOTO HaBaHTa-
JKEHHA MOXKe 6y TH e(DeKTUBHO BUKOPUCTAHWIA ¥ 3aJIXKHOCTI
Bifj HaBYaJIbHMX 3aBJaHb SIK OHOTO TaK i cepii ypokiB ¢i-
3MYHOI KYJIbTYPH, a TAaKOXX BKa3yioTb Ha Te, o TTE i BTE
CIJIOBUX BIIPaB 3aJIeXKNTh Bifj TIOYAaTKOBOTO PiBHA IiJATro-
TOBJICHOCTI Ta CYMapHOTO OOCSTY CUIOBUX BIIPAB B YOI
¢isnuHoi KynpTypu. CuoBa IirOTOBKA ILIKOMAPIB PO3-
IJIAZIA€ThCS K HeoOXiHa yMOBa HaB4YaIbHOTO Tporecy. Ha
OCHOBI aHai3y CTPYKTYpHUX KOe(DillieHTIB MOXIMBUIT BI-

6ip HaBaHTa)XeHHs 3a CIIPIMOBAHICTIO, HA OCHOBI aHai3y
LIEHTPOIRiB — BUOIp CYMapHOrO HABaHTAXKEHHS.

BucnoBku. OTpyuMaHi faHi BKa3yloTb Ha MOXXIMUBICTb
BMKOPUCTAHHA JUCKPUMiHAaHTHOI PyHKIII mad ominku i
NPOTHO3YBaHHA PO3BUTKY CWIM Y XJIONIiB BOCbMU POKiB.
Y mporjeci BoCTimKeHHs miaTBepIKeHa e(eKTUBHICTD BU-
KOPUCTaHHS IUIaHIB (AaKTOPHOTO eKCIIePUMEHTY AJIsl OTPU-
MaHHA 06'€KTUBHMX JJAHUX IIPO JMHAMIKY TPeHYBaJIbHMX
edeKTiB y LIKO/LAPIiB MOTOALINX K/IACiB.

KmrouoBi cmoBa: xytomnii 8 pokis, TpeHyBalbHi edekTy,
CIWIOBi BIpaBY, KOMOIHOBaHWIT METOJ, PO3BUTKY CUJIN, IM-
CKpUMiHaHTHMIT aHaJIi3, IJIaH (PaKTOPHOIO eKCIEPVMEHTY.
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Abstract

The objective of the study is to conduct a comparative analysis of the kickboxers experimental and control groups’

performance.

Materials and methods. The pedagogical study involved 60 kickboxers who were at the stage of preliminary basic
training. There were formed two homogeneous groups. The experimental group consisted of 30 people in three
categories: I (67 kg), II (70 kg), III (74 kg). There were 10 people in each category. The control group also consisted of
30 people in the same three categories: I (67 kg), II (70 kg), III (74 kg). There were also 10 people in each category.
Results. The ratio of impact techniques quantitative indicators between the control and experimental groups determines
the effectiveness of kick-boxers” impact techniques at the stage of preliminary basic training, taking into account the
weight categories, where the experimental group significantly exceeded (p < 0.05) the control group by all indicators.
Conclusions. The study of existing research has revealed that the analysis of motor performance techniques of
kickboxers can be a component of training to improve the efficiency of the training process and the effectiveness of

competitive activities.

The analysis of the special literature allowed to determine the most frequently performed percussion techniques in

oriental martial arts.

The results obtained after the experiment indicate that the indicators of technical motor actions of kickboxers in the
experimental group are significantly higher (p < 0.05) than in the control group. A detailed analysis of the technique
of percussion among kickboxers allowed to establish the difference in technical training between athletes of the
experimental and control groups, taking into account weight categories during the performance of eight strokes for
the first category (67 kg) were in the range of 14.7-36.3% (in the second category, 70 kg) - 15.0-51.2% and III category

(74 kg) - 15.3-66.6% in favor of the experimental group.

Keywords: technique, kicks, kickboxers, weight classes, preliminary basic training stage.

Introduction

Kickboxing is one of the most intensively studied martial
arts nowadays. This is evidenced by fundamental papers by
Yaremko (2001), Skyrta, Horbenko, Khatsaiuk, and Piniker
(2014). As far as it is known, modern kickboxing battles are
full of considerable workload, mental, physical and emo-
tional stress. And as a result there arises the role of technical
readiness and, accordingly, training of kickboxers’ technique.

© Natalia Hutsul, Volodymyr Rykha, Andriy Okopnyy, Igor
Vovk, 2020.
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Traditional methods of the kickboxers’ technical skills im-
proving are aimed at working out the basic techniques, as well
as taking into account the individual features of athletes and
kinematic features of their attacking actions.

Based on the method of competitive activity analysis (by
the Frolov’s Method, which allows determining the level of
technical and tactical readiness of athletes, due to obtaining
quantitative and qualitative characteristics of the battle. Kick-
boxing racing activities were analyzed by Buse, and Santana
(2008), Yaremko (2001) and more others.

In sports theory, there are several approaches to defin-
ing the technique of sport. Platonov (1997) describes sports
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equipment as a set of techniques and actions that provide the
most effective solution to motor problems, due to the speci-
ficity of a particular sport, type of competition.

One of the important types of kickboxers training is the
key to improving their technical skills. It was studied by Ro-
manov (2003), Skyrta and Khatsaiuk (2014). Several other
authors have spoken on this issue, for example, Yaremko
(2001), Hutsul, Skyrta, and Rykhal (2019). High-level kick-
boxers (ISUs and ISMCs) have difficulty in technical train-
ing. More details about these issues are considered by such
authors as: Booth (2006), Kiatbusaba (2013), Stewart (2011).

The problem of improving the technical skill of athletes
in martial arts recently considered the following experts:
Ostianov and Haidamak (2001), Bakulev, Nazarenko, and
Momot (2007), Skyrta, Horbenko, Khatsaiuk, and Piniker
(2014).

The high level of modern kickboxing requires an effective
solution to the main problems of formation and improve-
ment of the theory and methodology of the educational and
teaching process. Effective technical actions in competitive
activities were studied in the papers of Pat O’Keeffe (2002),
Ouergui, Hssin, Haddad, Franchini, Behm, Wong, Gmada,
and Bouhlel (2014), Savchyn (2016), Pityn, Okopnyy, Tyravs-
ka, Hutsul, and Ilnytsky (2017).

Studies of various aspects of kickboxer training confirm
the high level of dependence on the results of competitive
activity on the level of technical training. The key aspect is
to increase the effectiveness of the impact. This methodi-
cal approach to the analysis of technical skill in martial arts
was used by Sayenko (2010), Gerasimov, (2014), Hutsul and
Rykhal (2020).

As it is known, the bases of the physical exercises tech-
nique are movements, the totality of which is part of human
motor skills. It can only be described by technical specifica-
tions. The issue of kickboxing technical training is covered in
the papers of Skyrta and Khatsaiuk (2014). A number of au-
thors claimed the rational technology performance of certain
martial arts types, like Sayenko (2010), Prystupa, Okopnyy,
Hutsul, Khimenes, Kotelnyk, Hryb, and Pityn (2019).

Improvements in technical skill are justified by many
experts on various sports. Kickboxing is not an exception, be-
cause to win in a minimum amount of time in a competition
is one of the leading single-player challenges. For the effective
implementation of this task, it is necessary to carry out at the
expense of a high level of technical skill. That means the most
rational structure of their performance during the battle. The
analysis of impact techniques remains poorly understood in
kickboxing during the pre-basic weight training stage.

The objective of the study is to conduct a comparative
analysis of the kickboxers experimental and control groups’
performance, taking into account the weight categories.

Materials and methods

Study participants

Sixty kickboxers who were at the stage of preliminary
basic training participated in the pedagogical study. Two ho-
mogeneous groups were created. The experimental group
consisted of 30 people in three categories: I (67 kg), II (70 kg),
III (74 kg). There were 10 people in each category. The control
group also consisted of 30 people in the same three catego-
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ries: I (67 kg), I1 (70 kg), I1I (74 kg). There were also 10 people
in each category.

Study organizing

The indexes of the kickboxers impact technhniques were
recorded by a special equipment. It was created by profes-
sor M.P. Savchyn (2003, Lviv). This is a specialized Spuderg
impact dynamometer. This digital instrument allows you
to continuously record various parameters of impact tech-
niques. Among them there is the force of each stroke, the
time intervals between strokes, the gradient of the efficien-
cy of the stroke by the Savchyns method (2003). The rapid
acquisition of an indicator set provides an opportunity to
monitor the technique during the strike and, if necessary,
to adjust the training process. It works thanks to electronic
instrumentation and chronodynamometry techniques. This
technique has been tested in kickboxing, karate, and more
other martial arts.

The athletes of the experimental group (30 people of 10
in each category, I (67 kg), II (70 kg), and III (74 kg) were
at the stage of preliminary basic training. They were trained
by the signature program to improve their technical skills.
The athletes improved the basic technique, combat technique
(attack-counterattack-defense), tactical techniques, psycho-
logical techniques, etc. However, the main tools in competi-
tive activity are impact techniques. The study of the kickbox-
ers technique due to weight categories is possible under the
conditions of determining the most frequently performed
impact techniques. They have been identified in competitive
activities. So, the analysis of battles allowed us to select the
following: arm punch (straight right, left side and bottom
right), knee strike (bottom right), foot kick (straight right and
straight left) and shin kick (right side to the head and right
side to the thigh). Kickboxers were tested at the Typhoon
sports complex. According to the training method, kickbox-
ers were to perform in a competitional mode, showing their
ten strongest separate strokes from above at a sound signal.
To perform the kicks, the kickboxer was tested mid-range
by a torque bag, maintained by an assistant, and sounded a
conditioned punch. The best result, out of ten blows, was put
in the record. To avoid deterioration in performance, as well
as to maintain efficiency and maintain competitive testing
conditions after ten strokes, the tested athlete was provided
rest and substituted by another.

Statistical analysis

The processing of the test results was performed using
mathematical statistics methods with the calculation of the
Mann-Whitney probability difference (p < 0.05).

Results

According to the impact technique, there were recorded
quantitative indicators of the strokes effectiveness. The ex-
perimental group achieved a reliable indicator at p < 0.05
(Tables 1-3).

The study of the impact techniques gave reason to con-
sider the difference between effectiveness of the standard
ISKA program and the experimental group program, which
trained by the signature program of improving technical
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Table 1. The ratio of the impact of kickboxers of the first category (67 kg) of the control and

experimental groups (M + m)

I1(67 kg) (CG)

1(67 kg) (EG)

Indicator Execution of blows (n=10) (n= 10) P
arm punch (SR)) 0,44 + 0.05 0,51 + 0,09 p <0.05
arm punch (LS) 0,41 + 0,03 0,57 £0,12 p <0.05

0 arm punch (BR) 0,44 + 0,04 0,53 + 0,10 p<0.05
§ knee strike (BR) 0,47 + 0,06 0,61 £0,14 p =<0.05
= foot kick (SR) 0,49 £ 0,08 0,67 £0,16 p<0.05
© foot kick (SL) 0,45 + 0,03 0,65+ 0,15 p<0.05
foot kick (RSh) 0,35 + 0,02 0,49 £ 0,08 p<0.05
foot kick (RSt) 0,61 £ 0,014 0,79 £ 0,18 p<0.05

Note: CG - control group; EG - experimental group

uCG

EG

S N

S

S

&

GL, W/kg

d )

)

—

S L L oo e
~

o8

o
=1 N TN I TN RV TRV e NV Y
L

Hitiil

(SR) (LS)

arm punch arm punch arm punch

(BR)

knee

stroke

(BR)

foot kick foot kick
(SR) (SL)

shin kick
(RSt)

shin kick
(RSh)

Fig. 1. The impact techniques of the kickboxers of the first category (67 kg): SR - straight right; LS - left side; BR -
bottom right; SR - straight right; SL - straight left; RSh - right side to the head; RSt - right side to the thigh.

kickboxers technique, taking into account weight categories.
According to the ratios of quantitative indicators of impact
techniques between groups (control and experimental) the
effectiveness of technical actions of kickboxers at the stage of
preliminary basic training, taking into account, can be deter-
mined. The weight categories had some differences. Judging
by the impact techniques of the kickboxers of the first cat-
egory (67 kg), the experimental group significantly exceeded
(p < 0.05) the control group by all indicators.

The indicator of arm punch (straight right) is higher on
14.7%, to the left — 32.6% (p < 0.05). Punching below, the
indicator is higher as well as the previous one - 18.5% at
(p £0.05).

On the other index, knee strikes (bottom-right) were also
at a significant level and were higher — 25.9% at (p < 0.05).

Another trend in foot strikes was the same as for previ-
ous indicators, where the SR was higher -31.0% at (p < 0.05)
and the SL - 36.3% at (p < 0.05).

The last indicator was also higher for the expiremental
group, but it was low compared to other. The kick (right side
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to the head) is higher - 33,3% at (p < 0.05) and the one to the
thigh - 25,7% at (p < 0.05).

The analysis of kickboxers” impact techniques at the pre-
basic training stage, taking into account the weight categories
for athletes of the second category (70 kg) had some differ-
ences. According to the ratio of indicators between the con-
trol and the experimental group, the reliability was in favor of
the second one at (p < 0.05).

In the right-handed punch, the figure is significantly
higher - 18.1% at (p < 0.05), in the side-left punch - 37.5%
at (p < 0.05) and in the bottom right — 15.0% at (p < 0.05).

The figure on the right knee bottom stroke was also high-
er for the experimental group (35.5% at (p < 0.05)).

In terms of impact, the foot was also statistically sig-
nificant for the experimental group compared to the control
group. For the straight right stroke it was 36.6% at (p < 0.05)
and for the straight left - 38.5% at (p < 0.05). The index in-
creased for both feet.

The last shin stroke right to the head was higher by 51.2%
at (p <0.05) and the side right to the thigh at 19.8% at (p < 0.05).
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Table 2. The ratio of impact indicators of kickboxers of the second category (70 kg) of the control and
experimental groups (M + m)

II (70 kg) (CG) II (70 kg) (EG)

Indicator Execution of blows (n = 10) (n = 10) P
arm punch (SR)) 0,45 + 0.05 0,54 + 0,08 p <0.05
arm punch (LS) 0,39 £ 0,03 0,58 £0,16 p <0.05

0 arm punch (BR) 0,43 + 0,04 0,50 + 0,08 p<0.05
§ knee strike (BR) 0,44 + 0,06 0,63 £0,12 p =< 0.05
3 foot kick (SR) 0,50 + 0,11 0,71 + 0,17 p <0.05
© foot kick (SL) 0,46 + 0,03 0,68 £ 0,16 p<0.05
foot kick (RSh) 0,29 £+ 0,02 0,49 £ 0,08 p<0.05
foot kick (RSt) 0,50 + 0,08 0,61 +£0,11 p<0.05

Note: CG - control group; EG - experimental group
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Fig. 2. The impact techniques of the kickboxers of the second category (70 kg): SR - straight right; LS - left side; BR -
bottom right; SR - straight right; SL - straight left; RSh - right side to the head; RSt - right side to the thigh

For the last subgroup of the third category (74 kg) com-
paring the indicators between the groups (control and ex-
perimental) showed significantly higher results for the ex-
perimental group (p < 0.05).

All indicators were significant and reliable at (p < 0.05)
for the strokes. For the straight right — 15.3%, straight left —
41.5%, and bottom-right blow — 30.3% at (p < 0.05).

The index in the knee-lower right-hand stroke is higher,
respectively 37.1% W/kg at (p < 0.05) and in the straight right
stroke — 25.2% at (p < 0.05) and straight left — 33.7% at (p < 0.05).

But the shin stroke is also a statistically significant indi-
cator right side to the head - 66.6% at (p < 0.05) and right side
to the thigh - 23.8% at (p < 0.05).

Table. 4 compares the performance of the impact tech-
nique between the kickboxer control group at the pre-basic
weight training stage. Analysing the impact technique for
the control group, the indicators had some differences. For
the control group, reliability was found in four indicators.

TM®B, 2020, Tom 20, N° 3

When, to a certain extent, certain values of growth, they came
from the definition of indicators of the straight right punch -
6.89% (p < 0.05) - the second category (70 kg).

The straight left stroke, which was higher but not reliable,
ranged from 2.5-5% in favor (1st category, 67 kg) (p > 0.05).
For shin strokes there were following results: straight right —
18.7-50% (p < 0.05) right-sided stroke — 19.8-23.8% (p < 0.05)
and foot strokes: straight right — 25.2% (p < 0.05), left-sided -
34.8% (p < 0.05) (Ist category, 67 kg).

However, for one stroke, the right bottom knee stroke -
4.44-6.81% with positive shifts for the results of most athletes
(representatives of different weight categories) no reliable
level was reached (p > 0.05). This indicates the low efficiency
of the proposed methodological approach used in the stand-
ardized (traditional program).

Thus, it is confirmed that a standardized program of
technical readiness for kickboxers at the stage of preliminary
basic training does not lead to positive changes in athletes’
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Table 3. The ratio of the impact of kickboxers III category (74 kg) of the control and experimental

groups (M + m)
Indicator Execution of blows III (74 kg) (CG) III (74 kg) (EG) P
(n=10) (n=10)
arm punch (SR)) 0.42 +0.04 0.49 +0.06 p<0.05
arm punch (LS) 0.40 £ 0.03 0.61 +0.14 p<0.05
0 arm punch (BR) 0.42 +0.04 0.57 £0.10 p<0.05
§ knee strike (BR) 0.46 +0.07 0.67 £0.14 p<0.05
6{ foot kick (SR) 0.38 £0.03 0.49 £ 0.07 p <0.05
foot kick (SL) 0.32 £ 0.02 0.45 +0.05 p <0.05
foot kick (RSh) 0.21 £0.03 0.35 +0.04 p<0.05
foot kick (RSt) 0.48 £ 0.06 0.62 £0.15 p <0.05
Note: CG - control group; EG - experimental group
mCG EG
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Fig. 3. The impact techniques of the kickboxers of the third category (74 kg): SR - straight right; LS - left side; BR -
bottom right; SR - straight right; SL - straight left; RSh - right side to the head; RSt - right side to the thigh

readiness for various technical actions. The lower results of
the kickboxers of the control group of the third category
(74 kg) in technical actions are associated with a complex
structure of movements (p < 0.05) and their own endurance.
This means that athletes performed the work with maximum
force in the process of execution but could not ensure the
effectiveness of technical action. Probably the lack of a suf-
ficient level of technical preparedness made it impossible to
carry out the stroke effectively.

According to the ratio of impact techniques between the
experimental group at the stage of preliminary basic training,
taking into account the weight categories, although they are
at a higher level than the control group, but also have some
differences. Analyzing the hands impact techniques (bottom
right punch) although it was not significant, but reliable at
7.2%, p < 0.05, II category (70 kg), by side stroke criteria —
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6.7% (p < 0.05) and bottom stroke 5.8-13.0%. bottom-right
knee stroke - 9.37% (p > 0.05) (III category (74 kg)).

The other five indicators were statistically significant in
favor of a particular weight category. Yes, reliable indicators
for the Ist category (67 kg) (p < 0.05) right-sided to the head
and right-sided stroke to the hip which was within 25.7-
33.3% (p < 0.05). According to the latest blow, which is the
highest in the group of the II category (70 kg), the straight
right is 31.0% and the straight left is 36.5% (p < 0.05).

As a result of technical actions for I (67 kg) and II (70 kg)
categories, we associate them with higher coordination and
adaptation processes. According to them, we see possible posi-
tive trends in the continuing of training influences under the
experimental program. However, the representatives of the
experimental group showed an increase in performance for
all technical activities, achieved higher shock gains (p < 0.05).
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Table 4. The ratio of the impact of kickboxers at the stage of preliminary basic training considering weight categories

Indicator Execution of Groups I(67 kg) P II (70 kg) P 111 (74 kg)
blows (n=10) (n=10) (n=10)

arm punch (SR) CG 0.44 £ 0.05 p<0.05 0.45 + 0.05 p>0.05 0.42 £ 0.04

EG 0.51 £ 0.09 p <0.05 0.54 £ 0.08 p>0.05 0.49 £ 0.06

arm punch (LS) CG 0.41 £0.03 p > 0.05 0.39 £0.03 p<0.05 0.40 £0.03

EG 0.57 £ 0.12 p<0.05 0.58 £0.16 p<0.05 0.61 £0.14

arm punch (BR) CG 0.44 £ 0.04 p>0.05 0.43 £0.04 p>0.05 0.42 £0.04

EG 0.53 £ 0.10 p > 0.05 0.50 £ 0.08 p<0.05 0.57 £ 0.10

o0 knee strike (BR) CG 0.47 £0.06 p>0.05 0.44 £ 0.06 p<0.05 0.46 £ 0.07

§ EG 0.61 £0.14 p<0.05 0.63 £0.12 p<0.05 0.67 £0.14

_ foot kick (SR) CG 0.49 + 0.08 p<0.05 0.50 £ 0.11 p > 0.05 0.38 £ 0.03

© EG 0.67 £0.16 p<0.05 0.71 £0.17 p > 0.05 0.49 £ 0.07

foot kick (SL) CG 0.45+0.03 p<0.05 0.46 £ 0.03 p > 0.05 0.32 £ 0.02

EG 0.65 £ 0.15 p <0.05 0.68 £0.16 p<0.05 0.45 + 0.05

foot kick (RSh) CG 0.35 £ 0.02 p > 0.05 0.29 £0.02 p > 0.05 0.21£0.03

EG 0.49 + 0.08 p <0.05 0.50 £0.10 p>0.05 0.35+0.04

foot kick (RSt) CG 0.61 £0.014 p > 0.05 0.50 £ 0.08 p > 0.05 0.48 £ 0.06

EG 0.79 £ 0.18 p > 0.05 0.61 £0.11 p<0.05 0.62 £ 0.15

Note: CG - control group; EG - experimental group
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Fig. 4. Impact techniques indicators taking into account the weight categories: SR - straight right; LS - left side; BR - bottom-
right; SR - straight right; SL - straight left; RSh - right side to the head; RSt - right side to the thigh

Discussion

The work compares the impact technique of kickboxers
on the stage of preliminary basic training, considering the
weight categories for further improvement of competitive
activity. The results are complementary to those of kickboxing

scientists, as Skyrta and Khatsaiuk (2014), Pityn, Okopnyy,
Tyravska, Hutsul, and Ilnytsky (2017) and other martial
karate — Sayenko (2010).

The obtained data complements the one gathered by
Skyrta and Khatsaiuk (2014), Pityn et al. (2017), Zadorozhna,
Okopnyy, Hutsul, Kotelnyk, Grashchenkova, Perederiy,
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Pityn, and Svistelnyk (2019) that due to the effective technical
actions used in the competitive battle led to its successful
outcome.

The data on the improvement of motor technique, which
is one of the crucial components in the realization of the
motor potential of the athlete,have been supplemented (Pla-
tonov, 2004; Kashuba & Lytvynenko, 2010).

Data on improving the quality of technical training in
martial arts have been supplemented (Boychenko, 2008;
Stewart, 2011; Agafonov, 2013).

The results of the technical analysis of motor actions in-
dicate the data Gartland, Malik, and Lovell (2005), Gerasi-
mov (2014) about the success of competitive activities. The
results confirm the conclusions Skyrta and Khatsaiuk (2014);
Hutsul and Rykhal (2020) on the need to expand the arsenal
of technical means, eliminate technical shortcomings in the
movement (when striking the upper and lower extremities,
protection and economical execution of movements and in-
crease the speed of movements).

The study specified the data Romanov (2014), Hélbling,
Preuschl, Hassmann, and Baca (2016), Hutsul et al. (2019) on
the features of coordinated motor action on the effectiveness
of the kickboxer technique.

The results show that a successful fight depends on the
level of technical training in martial arts. This confirms the
conclusion of researchers that the technique of sports exer-
cises is closely related to competitive activities that deter-
mine the achievement of the highest sports results (Pat, 2002;
Khatsaiuk & Karataieva, 2008; Morgunov, Sagaydak, & Doro-
feeva, 2009).

As a result of the analysis it is established that time for
performance of effective shock action in kickboxing is an
informative indicator of technical readiness of kickboxers of
various qualification during competitive activity. These data
complement the results of the study by Ouergui, Hssin, Fran-
chini, Gmada, and Bouhlel (2013), Gerasimov (2014), Skyrta
and Khatsaiuk (2014) and indicate the features of the techni-
cal training of kickboxers in the competitive process. Data on
the use of the chronodynamometry method to determine the
dynamics of technical readiness of fighters have been sup-
plemented (Yaremko, 2001; Savchyn, 2003; Saienko, 2010).

Conclusions

The study of existing research has revealed that the anal-
ysis of motor performance techniques of kickboxers can be a
component of training to improve the efficiency of the train-
ing process and the effectiveness of competitive activities.

The analysis of the special literature allowed to determine
the most frequently performed percussion techniques in ori-
ental martial arts.

The results obtained after the experiment indicate that
the indicators of technical motor actions of kickboxers in the
experimental group are significantly higher (p <0.05) than in
the control group. A detailed analysis of the technique of per-
cussion among kickboxers allowed to establish the difference
in technical training between athletes of the experimental
and control groups, taking into account weight categories
during the performance of eight strokes for the first category
(67 kg) were in the range of 14.7-36.3% (in the second catego-
ry, 70 kg) - 15.0-51.2% and III category (74 kg) - 15.3-66.6%
in favor of the experimental group.

188

Conflict of interests

The authors declare no conflict of interest.

References

Yaremko, M.O. (2001). Vdoskonalennia shvydkisno-sylovykh
yakostei v udarnykh pryiomakh kikbokseriv na etapi
poperednoi bazovoi pidhotovky [dysertatsiia]. Lviv: Lviv
derzh in-t fiz. Kultury, 226 s. (in Ukrainian)

Skyrta, O.S., Horbenko V.P.,, Khatsaiuk, O.V., & Piniker,

Q.S. (2014). Doslidzhennia zavadostiikosti kikbokseriv
u rozdili oriiental na etapi spetsializovanoi bazovoi
pidhotovky. Sportyvnyi visnyk Prydniprovia, (3), 110-117.

Buse, G.J., & Santana, J.C. (2008). Conditioning strategies for
competitive kickboxing. Strength & Conditioning Journal,
30(4), 42-48. https://doi.org/10.1519/SSC.0b013e31817f19cd

Platonov, V.N. (2004). Sistema podgotovki sportsmenov v
olimpiyskom sporte. Obshchaya teoriya i ee prakticheskiye
prilozheniya. K.: Olimpiyskaya literatura, 808. (in Ukrainian)

Platonov, V.N. (1997). Obshchaia teoryia podhotovky
sportsmenov v olympyiskom sporte. K.: Olympyiskaia
lyteratura, 583. (in Ukrainian)

Romanov, Yu.N. (2003). Taktycheskaia podhotovka v
kykboksynhe: uchebnoe posobye. Cheliabynsk: YuUrHU,
75. (in Russian)

Skyrta, O.S., & Khatsaiuk, O.V. (2014). Analiz udarnoi tekhniky
kikbokseriv WPKA v rozdili oriiental z vykorystanniam
novitnikh tekhnolohii. Aktualni problemy rozvytku
tradytsiinykh i skhidnykh yedynoborstv. Zb. tez dop. VIII
Mizhnar. elektron. nauk.-metod. konf. Kharkiv: Akademiia
VV MVS Ukrainy. (in Ukrainian)

Hutsul, N.Z., Skyrta, O.S., & Rykhal, V.I. (2019). Zistavlennia
pokaznykiv tekhniko-taktychnykh dii kvalifikovanykh
kikbokseriv na riznykh etapakh bahatorichnoi pidhotovky.
Naukovyi chasopys Natsionalnoho pedahohichnoho
universytetu imeni M.P.Drahomanova. Seriia Ne 15.
Naukovo-pedahohichni problemy fizychnoi kultury
(fizychna kultura i sport): [zb. nauk.pr.]. Kyiv; 5 K (113)19,
94-101

Booth, G. (2006). Training for real. Australian taekwondo
magazine, 15(2), 20.

Kiatbusaba, P. (2013). Lanna Muay Thai Boxing Camp. Muay
Thai Boxing.

Stewart, A. (2011). The Boxer’s “Pugilistic-Present”:
Ethnographic Notes Towards a Cultural History of
Amateur and Professional Boxingin England. Sportin
History, 31(4), 464-486.
https://doi.org/10.1080/17460263.2011.645337

Ostianov, V.N., & Haidamak, L.I. (2001). Boks (obuchenye
y trenyrovka). Kyiv: Olimpiiska literatura; 237 s. (in
Ukrainian)

Bakulev, S.E., Nazarenko, M.V., & Momot, D.A. (2007). Osnovy
podgotovki v kikboksinge: ucheb. posobiye. SPb.: Feder.
agentstvo po fiz. kulture i sportu. 204 s (in Russian)

Pat, O’Keeffe (2002). Kick boxing - a framework for success.
Summersdale Publishers Ltd. Chichester. 160 p.

Ouergui, I., Hssin, N., Haddad, M., Franchini, E., Behm, D.G.,
Wong, D.P,, Gmada, N., & Bouhlel, E. (2014). Time-
motion analysis of elite male kickboxing competition.

J Strength Cond Res, 28(12), 3537-3543.
https://doi.org/10.1519/JSC.0000000000000579

TM®B, 2020, Tom 20, N2 3



Hutsul, N., Rykhal, V., Okopnyy, A., & Vovk, I. (2020). Comparative Analysis of the Kickboxers’ Impact Techniques Indicators at
the Preliminary Basic Training Stage Taking Into Account the Weight Categories

Savchyn, M.P. (2003). Trenovanist boksera ta yii diahnostyka.
Kyiv: Nora-print. 220 s. (in Ukrainian)

Pityn, M., Okopnyy, A., Tyravska, O., Hutsul, N., & Ilnytsky,

I. (2017). Dynamic of indexes of technical and tactical
actions of qualified kickboxer individual fighting style.
Journal of Physical Education and Sport (JPES), 17(s3),
1024-1030. https://doi.org/10.7752/jpes.2017.s3157

Gerasimov, M. V. (2014). Technical-tactical fitness indices
of elite kickboxers in “point fighting” division. Teoriya i
Praktika Fizicheskoy Kultury, (6), 77-79.

Hutsul, N., & Rykhal, V. (2020). Analiz zmahalnoi diialnosti
kikbokseriv na etapi poperednoi bazovoi pidhotovky.

V: Arziutov HM, redaktor. Naukovyi chasopys Nats.

ped. un-tu im. M. P. Drahomanova. Seriia 15, Naukovo-
pedahohichni problemy fizychnoi kultury (fizychna kultura
i sport). [zb. nauk.pr.]. Kyiv; 3K(123)20, 125-130. (in
Ukrainian)

Saienko, V.H. (2010). Shvydkisni ta sylovi parametry udariv
rukamy u vysokokvalifikovanykh karatystiv. Moloda
sportyvna nauka Ukrainy : Zb. nauk. prats z haluzi
fizychnoi kultury ta sportu, 1, 278-282. (in Ukrainian)

Prystupa, E., Okopnyy, A., Hutsul, N., Khimenes, Kh., Kotelnyk,
A, Hryb, I, & Pityn, M. (2019). Development of special
physical qualities skilled kickboxers various style of
competitive activity. Journal of Physical Education and Sport,
19(s2), 273-280. https://doi.org/10.7752/jpes.2019.s2041

Zadorozhna, O., Okopnyy, A., Hutsul, N., Kotelnyk, A.,
Grashchenkova, Z., Perederiy, A., Pityn, M., & Svistelnyk,
I. (2019). Improving kickboxers’ special physical
preparedness which accounts for their individual tactical
style and technical skills. Journal of Physical Education and
Sport (JPES), 19(2), 1173-1179.
https://doi.org/10.7752/jpes.2019.02170

Kashuba, V., & Lytvynenko, Yu. (2010). Suchasni
biomekhanichni erhohenni zasoby v sporti. Sportyvnyi
visnyk Prydniprovia, (3), 4-6 (in Ukrainian)

Boychenko, N. V. (2008). Ways of improving technical
preparation of combat sportsmen. Pedagogika, psihologia

ta mediko-biologicni problemi fizicnogo vihovanna i sportu,
(2), 19-21.

Agafonov, A.I. (2013). Biomekhanicheskiy analiz
tekhniki udarov nogami kikbokserov razlichnykh
kvalifikatsionnykh grupp. Fundamentalnye issledovaniya,
10 (chast 9), 2031-2035.
http://www.fundamental-research.ru/ru/article/
view?id=32582

Gartland, S. M., Malik, H.A., & Lovell, M.E. (2005). A
prospective study of injuries sustained during competitive
Muay Thai kickboxing. Clinical Journal of Sport Medicine,
(15), 34-36.
https://doi.org/10.1097/00042752-200501000-00007

Romanov, Yu.N. (2014). Osobennosti dolgovremennoy adaptatsii
kikbokserov v sisteme integralnoy podgotovki : avtoref. dis.
na polucheniye nauch. stepeni doktora biologicheskikh
nauk: spets. 03.03.01 “Fiziologiya” Chelyabinsk, 46. (in
Russian)

Holbling, D., Preuschl, E., Hassmann, M., & Baca, A.

(2016). Kinematic analysis of the double side kick in
pointfighting, kickboxing. Journal of sports sciences, 35(4),
1-8. https://doi.org/10.1080/02640414.2016.1164333

Khatsaiuk, O.V., & Karataieva, D.O. (2008). Udoskonalennia
tekhniky rukopashnoho boiu pravookhorontsiv MVS
Ukrainy iz vykorystanniam suchasnykh tekhnichnykh
zasobiv navchannia. (Shyfr “Model-RB”, nomer derzhavnoi
reiestratsii 0108U007536). Nauk. Doslid. Rob. Kharkiv:
AVV MVSU.

Morgunov, A.A., Sagaydak, S.N., & Dorofeeva, T.I. (2009).
Influence of operative correction on technical tactical
actions at kickboxer. Pedagogics, psychology, medical-
biological problems of physical training and sports, 11, 60-68.

Ouergui, I., Hssin, N., Franchini, E., Gmada, N., & Bouhlel,

E. (2013). Technical and tactical analysis of high level
kickboxing matches. International Journal of Performance
Analysis in Sport, 13(2), 294-309.
https://doi.org/10.1080/24748668.2013.11868649

HQPIBHﬂﬂbHMW AHANI3 NOKA3HUKIB TEXHIKN YAAPHNX
AIN KIKBOKCEPIB HA ETANI NONEPEAHbOI BA3OBOI
NIArOTOBKU 3 YPAXYBAHHAM BATOBUX KATEFOPIN

Harania I'ymyn'45°°, Bomogumup Puxanp*8P, Anppiit Oxonuuit***<P, Irop BoBk**5¢P

'VkpaiHcbKa akafieMis ApyKapcTs,

*JIpBiBCHKMIL Aep>KaBHMIT YHiBepcuTeT (PisnuHOi KynbTypu iMeHi IBana bobepcpkoro,
*JIpBiBCHKMIT HAI[iOHA/IBHUIL arpapHUIL YHIBEpCUTET

ABTOpCBHKMIT BKIA;: A — am3aits gocnipkenHs; B — 36ip ganux; C - crarananis; D - migroroska pykomucy; E - 36ip komrtis

Pedepar. Crarrs: 8 c., 4 Tab1., 4 puc., 31 mKepeno

MerTa OCTigKeHHA — IPOBECTY MOPIBHANbBHMUIT aHaTi3
NOKa3HVKIB TeXHIKM yIapHUX Aiil KIKOOKCEpiB eKCIIepyIMeH-
TaJIbHOI Ta KOHTPOJILHOI TPy Ha eTalli IoIepefHboi 6a3o-
BOI IIiIFOTOBKM 3 ypPaXyBaHHAM BarOBUX KaTETOPIIL.

Marepianu i MmeTogu. ¥V IemarorivHoMy HOCTiKEHHI
IPUITHSIN y4acTb 60 KikKOOKcepiB, SKi 3HAXOAM/INCH Ha eTari
nomepenHboi 6a30B0I mifroToBKM. Bynu cTBopeHi ABi ofHO-
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pinHi rpymy, excrepuMeHTanbHa rpyna (30 4onoBik mo 10
B KOXXHOMY po3pspi, I (67 xr), II (70 kr) Ta III (74 xr) Ta
KOHTpOJIbHA Ipyma (30 4osoBik 1o 10 B Ko>kxHOMY po3pspi, I
(67 xr), IT (70 xr) Ta III (74 kr).

PesynpraTu. 3a CIiBBiHOIIEHHAM Ki/lIbKiCHMX ITOKa3-
HIUKIB TeXHIKM yapHMX Aiil MDK rpymnamu (KOHTPOIBHOI Ta
eKCIIepMMEHTAIbHOI) BUSHAYAIOTh epeKTMBHICTD TeXHIYHMX
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Iiit KikOOKcepiB Ha eTami MorneperHbOI 6a30BOI MiATOTOBKI
3 ypaxXyBaHHSAM BaroBMX KaTEropiii, fie 3a BCiMa IIOKa3sHU-
KaMJ eKCIIEPMMEHTAJIbHA IPyIa JOCTOBIPHO NepeBUINIa
(p < 0,05) KOHTPONIBHY TPYIIy.

BucHoBKM. BuB4YeHHA iCHYI0UMX JOCTIIPKEHD JJO3BO/IN-
JI0 KOHCTATyBaTH, 1[0 aHa/li3 TEXHIKM BMKOHAHHS PYXOBUX
Iiit y kikO6oKcepiB MOXKe OYTY KOMIOHEHTOM IiATOTOBKY 3
MEeTOIO IiIBMIIeHHA eDeKTUBHOCTI TPeHyBaIbHOTO IIpOlLie-
Cy Ta pe3y/IbTaTUBHOCTI 3MarajbHOI Tis/IbHOCTI.

ITposemennit anai3 crewianbHOI JIiTEpaTypy JO3BOIUB
BJM3HAYUTY Hal4yacTillle BUKOHYBaHi yapHi TeXHiYHI IIpu-
JIOMM Y CXiTHUX €ANHOOOPCTBAX.

Pesynbraty, 1o Oy1u oTpUMaHi YHACTITOK IIPOBEeNeHHSA
€KCIIEPMMEHTY, CBiflyaTh IPO Te, 10 NOKA3HMKM TeXHITHUX

PYXOBUX Jiii1 KIKOOKCepiB eKCIlepyIMeHTaIbHOI IPYIN JOCTO-
BipHO By (p < 0,05) HDX B KOHTPONbHIN rpymi. [leTanbHuii
aHasIi3 TeXHIKM yHapHUX il cepen Kik6OKcepiB H03BOMUB
BCTAHOBUTM Pi3HMUIIIO B TE€XHIYHIN MiITOTOBIEHOCTI MiX
CIIOPTCMEHAMM €KCIIEpMMEHTAbHOI Ta KOHTPOJIBHOI TPY-
I 3 ypaxXyBaHHsAM BaroBMX KaTETOPiN IiJj Yac BUKOHAHHA
BOCBbMU yaapiB i I pospany (67 Kr) 3HaXOOMINCh B MeXax
14,7-36,3%, B II po3psagi (70 xr) — 15,0-51,2% Ta III pospani
(74 xr) - 15,3-66,6% Ha KOPUCTD eKCIIEPYMEHTa/IbHOI IPYIINL.

KmiouoBi cnoBa: Texuika, ygapu, Kik6okcepu, MacoBi
PO3psIAN, eTall HoIepefHbol 6a30BOI MiATOTOBKN.
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Hawa posiaka

KepiBHMuUTBO ANA aBTOpIB

Pemaxunisa npuitMae 10 IpyKy OpUTiHAIbHI €KCIIEpUMEH-
Ta/IbHi 1 OI/IAOBI CTATTi 3 MpobmeM isMYHOTO BUXOBaHHS
i CHOPTMBHOTO TPEHYBaHHA 32 HAIPAMKaMI:

. (1)13]/[‘{Ha Ky/IbTypa B LIKOJIi;

o (i3nuHe BUXOBaHH JIiTeNl Ta MU TKiB;

o (isndyHe BUXOBAHHS PiSHUX IPYII HACETCHHS;

e Teopid Ta METOAVKA HABYaHHA pyXaMm;

e CIOPTMBHE TPEHYBaHH: JiTeil Ta MOJIOJI;

o (isnmyHa KynpTypa B npodimakTui i mikyBaHHi 3a-

XBOPIOBaHb Y JiTell Ta MifIIiTKiB;

o Teopis i MeTomyKa npodeciiHol MiATOTOBKY YUUTENA
¢isnaHOI KyIbTYpY;

o MOJeIIOBAaHHS, iHOpMaNLiiiHi i KOMITIOTEPH] TeXHO-
yorii y GpisYHOMY BUXOBaHHi i cioprTi.

O6¢sr opurinanbHOi cTaTTi — Ko 3000 c1iB (OKpiM Has-

BI, pedepatiB, TabMNIIb/MATIOHKIB, JIeTeH], MaJIIOHKIB, I10-
IAKMY, 3a5BU WOM0 KOHQIIIKTY iHTepeciB Ta ITOCU/IaHb), OITIA-
noBuX — mo 6000 ciB, KOPOTKUX NOBifjoMIeHb — fo 1000
ciB. MoBa crarTi — aHIIilIcbKa ab0 yKpalHChKa.

OpuriHa/bHi CTaTTi MUIIYTHCA 32 CXEMOIO:

o HasBa cTarTi (pPeKOMEHJOBaHa [JOBXIHA He Oijblie
15 cniB);

o aBTOp (iM’s, mpi3BuILe); YHiBepcuTeT (IHCTUTYT, aKa-
memis);

e BCTYH (IIOCTAaHOBKA mpobieMn, aHasIi3 OCTaHHIX 10-
CTiI>KeHb 1 myO6iKariii, rimotesa JOCIiKeHH, MeTa
TOCIIIKEHHA);

o Marepiamu i MeTopmu (YYaCHUKMU JOCIIJPKEHHS, Opra-
Hisaljisa DoCipKeHHsl, CTATUCTUYHIIT aHaIi3);

e Ppesy/nbTaTy JOCTi/[KEHH;

o 00OrOBOpPEHH: pe3yNbTaTiB HOCIiPKEHHS;

e BICHOBKI;

e BJIAYHOCTI;

o 3asBa 11070 KOH(DIIKTY iHTepeciB;

e CINCOK JIiTepaTypu;

o aHoOTamig cTarTi (yKpaiHCBKOI, POCIiiiCbKOI Ta
AHIJIIICBKOI0 MOBaMN) 32 CXeMOIO: Ha3Ba poboTi,
mpi3Buie Ta iM’s1 aBTopa (iB), Ha3Ba YCTaHOBHU, MeTa
TOCTiJI)KeHHs, MaTepiaiu i MeTO[M, FOJIOBHI pe3yIlb-
TaTU NOCTIIKeHH:, BUCHOBKM, KII0YOBi cioBa. O6-
car — 200-300 criB;

e BiJOMOCTI IIPO aBTOPIB.

PexoMeHIyeMO BUKOPYMCTOBYBATHU MIAGIOH I 0POPM-

nenss crarri (.dotx, 19 KB).

Bumornm go posginis pykonucy

TumyneHa cmopiHka

3a3HavaeTbcA 3aTOJIOBOK CTATTi, MepeliK aBTOpiB, iX
IIPUHAJIEXHICTh 4O HABYa/JIbHOIO 3aK/Iajfy, aBTOPCHKUI
BKJIaJ] Y PYKOIINUC, iH(OopMallis IPO aBTOPa-KOPECIIOH/EHTA.
Bumoru o oopmieHHs nepenideHrx eleMeHTiB TaKi:

« Hasea. 3aromoBOK PYKOINCY NMOBUHEH OYTU KOPOT-
KiM Ta iHpOpMaTUBHUM. PekoMeHJ0OBaHa TOBXIHA
3aro7IoBKa He 6inbie 15 criB.

o Asmopu. Popma imeHi aBTOpa — iM'sl, 10 6AaTHKOBI
(imimiam) ta mpisBuine. B ogHOMY psAmKy mopaerbcs
CIIJMCOK aBTOPiB 3 TIOBHMMM iMEHaMU, PO3Mi/IEeHNMM
koMoto. ITicist mpisBuina aBropa Mae 6yTu HoMep,
1110 II03HAYA€ JI0r0 IPUHAIEKHICTD 40 iIHCTUTYLII, Ta
MTO3HaYeHHA aBTOPCHKOTO BK/IA[Y.
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o Ilpunanexricmov 00 HAB4ANILHO20 3AKNAOY. 3 OKpe-
MOTO psAfIKa IToAa€eThcsA odilliiiHa Ha3Ba HABYAIBHOTO
3aK/Iafy, 3 AKMM adinboBaHMIT aBTOP.

o Asmop kopecnondenm. Bkasyerbcs iM’s1, mpisBuie,
€/IeKTPOHHA IIOLITa.

Hanpuxnao:

OCOBIMBOCTI BITHOBJIEHHA CITOPTCMEHIB
3ACOBAMI MACAJKY

Onena IlerpoBa'**“P, Tumyp Mupunmir* 5P

'XapkiBcbKuil HalliOHa/IbHUII HefaroriqyHmil yHiBepcn-
teT imeHi I. C. CkoBoponn

2 XapkiBcbKa Jiep>kaBHa aKafieMis QisNIHOI KYIbTypu

ABTOpPCHKMIT BKIa: A — po3poOKa MeTOOMOTIT TOCTi-
mxeHHs; B — 36ip gannx; C — craTucTuaHuii ananis; D - mifg-
rotoBKa pykonucy; E - 36ip Kourris

ABrop xopecrnonfienT: Tumyp Muphuit, e-mail: tmfv@
tmfv.com.ua

Bctyn

Ilocmanoska npobnemu. BkasyeTbcsi OCHOBHE IPOTH-
piuus, sike Oyze JOCIHKEHO B poOOTi.

Ananiz ocmanmix 0ocnioxcerv i nyoniKauyi.

Tinomesa i mema docnioneHHs.

Marepianu i meTogn

Jna opuzinaneHux cmameu

Yuacnuxu Oocniomennsi. BKasyeTbcsi KOHTUHIEHT
TOCITiIPKYBaHUX.

Opeanizauist docnionerHs. BKasyrOTbCs METORM i 3 KOO
MeTOI0 BOHM Oy/IM BUKOPUCTaHI; IPOLey Py TOCTI/PKEHH i
aJITOPUTM IMPOBENEHHA MEeJaroriYHOrO eKCIIEPUMEHTY.

Cmamucmuunuil ananis. BKasyloTbcsi METOIM MaTCTa-
TUCTUKY i 3 IKOX0 METOI0 BOHY Oy/IM BUKOPUCTAHI.

JocnimKeHHA MOBMHHO MaTy €TUYHE CXBa/leHHA Bifl-
IOBiJIHOI YCTAHOBM 3 IIi/INNMCaMM KOMITETY 3 IATAHb €TUKIA.
/151 exCIIepMMEHTIB, IPOBefieHNX y raaysi isuyHoro Buxo-
BaHHs Ta CIIOPTY, aBTOP(11) HOBMHEH MATy CXBa/IeHH: yCTa-
HOBU [/ IyO/tiKanii eKcriepyMeHTaTbHIX JAHUX.

[ns oenadosux cmamed

Mamepianu 0nst ananisy. BKa3yloTbcsi XapaKTepUCTUKI
TOCTKeHb, 1110 OyAyTh BifibpaHi 11s aHaisy. 3a3Ha4A0THCS
yci mKeperna iHpopmaril (Hanpuknag, 6a3y TaHKUX 3 JFaTaMu
BUCBIT/ICHH) IIifj Yac IOLIYKY Ta JATU OCTAaHHBOTO HOIIYKY.
Hapaerbcs moBHA CTpaTerisl €1eKTPOHHOTO IOIIYKY IHIOHAT-
MeHILIe /It OffHi€l 6a3u JaHuX, 11106 ii MOYKHa 6Y/I0 TOBTOPUTIL.

Opeanizauiss docnionenms. DoOpMyIIOOTCS IpaBIIa Bifi-
60py pocmimxenb. OMMCYETbCA CHOCIO BUIYYCHHS HaHUX.
IlepepaxoByIOTbCA Ta BU3HAYAIOTbCA BCi 3MiHHI, /1A AKMX
LIyKa/IUCA laHi.

Memoou ananizy. OMUCYIOTbCSI METORM 0OPOOKIM JaHUX
Ta 00'€IHAHHA Pe3y/IbTaTiB JOC/IKEHb.

PesynbraTu gocnigKeHHa

[na opueiHanbHUXx cmameti

PesynbraTyt [ocmipkeHHs IOBUHHI 6yTH NpencTaBieHi
y Tab/MuIsX i OmMcaHi B JIOTiYHIl MOCTITOBHOCTI B TEKCTI. Y
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TaONNIAX HABOJATHCS Y MEpLIOMY CTOBOUMKY HOMEpP TeCTy
(1) mani HasBa TecTy (2), yMOBM TecTyBaHHA (3), KIIbKiCTh
yYacHMKIB jocmimpkenHs (4), cepegue apudmernune (5),
CTaHJIapTHe KBaJpaTidHe BiIXMIeHHA (6) eKcIepyMeHTaIb-
HOI Tpyni, cepenHe apudmernyHe (7), cTaHIapTHe KBajpa-
TUYHe BigxmteHHA (8) KOHTPOIbHOI IpyIIy, cCepelHe apudMe-
TUYHE Pi3SHNUIi pe3ynbTaTiB TECTYBAaHHA €KCIIePUMEHTA/IbHOI
i koHTpONBHOL Tpynu (9), hakTNIHEe 3HAYEHHS t-KpUTepito
(abo inmoro nokasuuka) (10), paxrnane sHadeHHs p (11).

VY TekcTi mocumaHHA Ha Tabmuii 0608’ a3koBi. He crmip
HOBTOPIOBATH B TEKCTI Bci faHi 3 Tabnumigp abo rpadikis. He-
006Xi/JHO aKIIeHTYBaTH yBary Ha CTaTMCTUYHO JOCTOBIpHMX
3MiHaX pe3y/lbTaTiB TeCTYBaHHsA Ta IIOKa3aTy XapaKTepHi
TeHJIeHIil fHaMikn. Bkasyiite pakTiyHi 3HaUeHHA P y 1BOX
TeCATKOBUX 3HaKaX, 3anucyire «p = 0,25», a He «p > 0,05».
PesynbraTu aHamisy cTaTUCTUYHOL 3HAYYL[OCTi JMHAMIKU
pe3y/IbTaTiB IIOBMHHI CYIPOBOKYBATHCA NMOKa3HUKAMU,
1[0 BKa3yI0Th Ha BeM4nHy eekTy BTpy4aHH: (9) abo noBi-
pyi iHTepBayM pi3HULL

Cripy 06MeXUTH KibKiCT Ta6MMLD 1 MaIOHKIB (rpadi-
KiB) 10 IIE€CTIL.

[ns oengdosux cmamed

Hasopgurbcs KiNnbKicTh IepeBipeHNX JOCIIIKEHb, OLji-
HEHMX Ha IIPUJATHICTD Ta BK/IIOYEHUX [0 OIJIAAY. [I1d KoX-
HOTO JOCTipKeHHA NOJAI0ThCS XapaKTePUCTUKH, 3 SKUMU
Oyu BuTydeHi fjaHi Ta HABOAATbCA LUTATU. [I)IA BCiX po3-
ITIAHYTUX PE€3YNbTaTiB, JJIA KOXKHOIO JIOCTI/PKEHHA HaBO-
IATbCA: IMPOCTI MifICYMKOBI laHi I KOXKHOI IPyIN aHalisy
Ta OI[iHKM MOXX/IMBUX HACITi/IKiB.

O6roBopeHHsA pe3ynbTaTiB J4OCifKEHHSA

[na opueiHanbHUX cmameti

e OIVIAJl OCHOBHOI rinoresu;

o OOrOoBOpEeHHS BUCHOBKIB: IOpiBHAHHA 3 HaHUMU
ny6nil<auil71, TOTUYHUMMU IO TEMM CTATTi HaBeJEeHMU-
MI Yy BCTYIIi pYKOIIUCY;

e MipKyBaHHS O[O0 MOXX/IMBOCTI IPAKTUIHOIO 3aCTO-
CyBaHHs pe3y/IbTaTiB;

o OOIpPYHTYBAaHH: i KOMEHTapi MO0 BaXX/IMBOCTI BU-
K/IaJIeHUX Pe3yNnbTaTiB JOCTiKEHHs;

e BIJCHOBOK IIPO IEPCIEKTUBYU IOJANBIIUX HOCHi-
IPKEHb, AKUI IPYHTYETbCA HAa MaTepiaaax AUCKYCil.

[ns oengdosux cmamed

Y3arasbHeHHA OCHOBHMX BJCHOBKIB 3 BpaXyBaHHAM
HaJi/IHOCTi JOKa3iB I KOXXHOTO TOJIOBHOIO pe3yJbTa-
Ty. O6roBOpeHHs OOMeXeHHsA Ha piBHI HOCIifKeHHA Ta
PesynbTaTiB.

BucHoBKM

BucHoBKkM MOBMHHI Bifob6paxkatu pesynbratu i OyTn
II0B’sI3aHi 3 MeTOI0 JOoCimpKeHHA. ClIifi yHUKATK BYCHOBKIB,
AKi He TiITBEPIPKYIOTbCA OTPYMAaHUMU JaHUMMU.

BpoauHocTi

Bxasyerbca Tema OCTIKEHHA 3a AKOI BMKOHaHa po-
60Ta, HOMep Jep>KaBHOI peecTparil.

Hanpuxnao:

JlocniKeHHA BUKOHAHO 3TiIHO IJIAHY HAYKOBO-JOCTIif-
HOI po6oty MiHicTepcTBa OCBITH 1 HayKM, MOJIOAI 1 CIOPTY
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Ykpainn 3a remoro 13.04 «MopenoBaHHA IpoIjecy HaBYaHHA
Ta pO3BUTKY PYXOBUX 3fi6HOCTe y fiiTel i mipmiTki» (2013-
2014 pp.) (HoMep pmep>xaBHOI peecTpanii 0113U002102).

KoHdnikT iHTepeciB

Hanpuxnao:
ABTOpM 3aABIATL HPO BiACYTHICTH KOHQIIKTY
iHTepeciB.

Jlitepatypa

Kinpxicts mocunanp — He MeHute 30. IlepeBaxkHa 6i1b-
LIICTDb ITOCMIaHb IIOBVHHA BKJIIOYATU B ceOe TOCTiIKeHH,
omy6/1iKoBaHi B HayKOBMX >KypHa/Iax, Oy/ib /1acKa, 0OMexTe
KiZbKIiCTh IHIIMX TUMIB MOCHIAHb (KHUT, MaTepianiB KOH-
¢bepenwii Towo) 1o 5 i MeHiue. bynb macka, 3MEHIIITH Kib-
KiCTb ITOCH/IaHb, He ONMyO/MiKOBaHNX aHITiNCHKOI MOBOIO,
i, K IIPaBUJIO, YHUKAJTEe TUX, IIO0 HE MAKOTh, IPUHANIMHI,
aHIiicbKoro Tekcty. Ipentudikaropu DOI HeobxinHi 1
BCix onmain-my6nikaniit. [Jns DOIs BUKOpUCTOBYTiTe TOBHY
¢opmy URL-appecu (manpuxmag, https://doi.org/10.17309/
tmfv.2018.3.01).

[TocunanHs opopmisaoThca 3a cTaHgapToM APA, mo-
maeTbcA 3a andasiToM abo y MOPAAKY LUTYBaHHA, He
HYMEPYEThCA.

Hanpuxnao:

Mopos, 10.B. (2015). Oco6mBOCTI PO3BUTKY PYXOBUX
3pibHOCTeN y WKOJAPIB 7-8 KimaciB. Teopis ma memoduka
pisuunozo suxosanns, (3), 15-31.
https://doi.org/10.17309/tmfv.2015.3.1145
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