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Alieksieiev Oleksandr, Zubal Maya,  

Raitarovska Iryna, Shyshkin Oleksand
1
 

 

ANALYSIS OF COMPETITIVE ACTIVITY OF TABLE 

TENNIS PLAYERS OF DIFFERENT QUALIFICATIONS 

OF THE PHYSICAL CULTURE FACULTY  
 

Abstract. Relevance of research: activity of a sportsman during 

competitions is the effectiveness indication of the training process in 

general and in table tennis in particular. The analysis of competitive 

activity, selection of means and methods of technical and tactical 

preparation of sportsmen used during training, is also a search for new 

ways to improve the training process. In sports, particularly in table 

tennis, the performance of technical actions during competitive activity 

is not spontaneous, but only inregard to the opponent's actions. 

Accordingly, the assessment of technical readiness of sportsmen should 

be based on indicators that take into account this feature. Therefore, as 

one of the parameters of the training process it is necessary to consider 

the indicators of competition activity of sportsmen.  

Goal of research: is to examine and analyze the indicators of 

technical and tactical actions of competitive activity of table tennis 

players of different qualifications in order to systematize the process of 

preparation at the stage of maximal realization of individual abilities.  

Research methods: during research the following methods were 

used: pedagogical observation, testing, pedagogical experiment, 

mathematical and statistical methods.  

Results: analysis of competitive activity of sportsmen of different 

sports qualifications revealed a mismatch of technically oriented means, 

used at the stage of initial sports training (I-II junior and I-II 

categories) to the trends in the development of table tennis and the 

nature of competitive activity of players of high qualification (Candidate 

                                                 
1 Kamianets-Podilskyi National Ivan Ohiienko University (Ukraine), 

alieksieiev@kpnu.edu.ua 

mailto:alieksieiev@kpnu.edu.ua


8 

to Master of Sports (CMS), Master of Sports (MS) and Master of Sports 

of International Class (MSIC)). Obtained qualitative and quantitative 

characteristics of using different technical actions of players of high 

qualification can be a model characteristics of the distribution of funds 

for technical training means in order to build the training process at the 

stage of initial sports preparation of table tennis players. This is 

manifested in increase of the share of low complexity technical actions 

(stroke and push) and in reducing medium complexity actions 

(drivesmainly). As well as, in a preferential use of technical 

combinations in which, in case of the technical action of any complexity, 

the sportsman would respond with the actions of high complexity, and to 

high complexity actions – with low complexity actions. Advantage at the 

stage of initial sport specialization of technical training means aimed at 

improving the simple technical action - a stroke, with a subsequent 

transition to a more complex technical action – top-spin, not only 

comply with the rule – from the simple to complex, but we also observe 

patterns of increasing the use in the game of a technical action "stroke" 

by the sportsmen of high qualification in order to achieve high results.  

Key words: competitive activity, Student's t-criterion, techniques, 

table tennis. 

 

Introduction. According to the analysis of recent research 

and scientific-methodological literature [1, 2, 3, 4, 5, 6, 7, 8], 

assessment of play activity in most sport games isconducted 

without analysis of the opponent's actions. So, in the works of 

Barchukova G., Mizin A., Bogushas V., Matytsyn O. [2, 3] the 

analysis of competitive activity of the table tennis player is 

determined by such indicators as the ratio of successfully 

performed game actions to the total number of their use in the 

game: the performance of game actions on his serve; the 

performance of game actions on the opponent's serve; the 

performance of the attacks on one's own serves; the stability of 

attacks on one's own serves; the performance of attacks on the 

opponent's serves; the stability of attacks on the opponent's serve; 

the performance of defensive play on the opponent's serves; the 

performance of transition from attacking gaming actions to 
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defensive ones. 

A group of authors: Landyk V., Pokholenchuk Y., Artiuzov 

G. [5] draw attention to the fact that sports competitions are 

included in the system of sportsmen's training, because they are 

not only a direct training goal, but also provide an effective means 

of training. The authors note that competitions have defining 

specifics and help to acquire special qualities and skills only in the 

period of competitions. The main objectives in the competitive 

period are the following: improving the physical, moral and 

volitional qualities; improving and consolidating sports 

techniques; mastery of tactics and acquiring the experience of 

participation in competitions; improving the level of theoretical 

knowledge. 

So, AndriiOkopnyi [6] analyzed the table tennis competitive 

activity of Ukrainian and foreign sportsmen. He revealed the main 

aspects of table tennis, which create the sportsmen preconditions 

for victory or defeat. 

This study will be important for teachers-trainers and 

sportsmen, because they will be able to get acquainted with 

studies that relate to competitive activity of table tennis. 

Goal of research – is to examine and analyze the indicators 

of technical and tactical actions of competitive activity of table 

tennis players of different qualifications in order to systematize 

the process of preparation at the stage of maximum realization of 

individual abilities.  

Material and methods of research. The study involved 

applicants of the higher education degree "Bachelor" and "Master" 

of the faculty of physical culture at the Kamianets-Podilskyi 

University named after Ivan Ohiienko, in specialties 014.11 

Secondary education (Physical education), 6.010201 Physical 

education*, 017 Physical culture and sport, 227 Physical 

rehabilitation. 

The study analyzed the gaming activity of 14 tennis players 

who were divided into three groups: the first group included 
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sportsmen with the titles of MSIC, MS and CMS (n=11); the 

second –of I-II sports category (n=2); the third – the sportsmen 

with I-II junior category (n=1).  

At the time of the study 2 participants reached the age of19 

years, 2 – 20 years, 1 participant was 21 years old and 1 

participant was 22 years old, 2 participants were 23, 1 participant 

– 25, 1 – 26, 1 – 27 years, 2 participants – 28, 1 participant - 30. 

The research was conducted in compliance with the World 

Medicine Association declaration of Helsinki: Ethical principles 

for medical research involving human subjects, 2013. The study 

protocol was approved by the Ethical committee of the 

Kamianets-Podilskyi National Ivan Ohiienko University. 

At the initial stage of the study we received permission from 

the leadership of the faculty of physical culture of the Kamianets-

Podilskyi National Ivan Ohiienko University. During the next 

stage we received consent from each student-participant. 

To assess the effectiveness of the methodology of technical 

training of table tennis players we conducted a pedagogical 

experiment in the study training group of sports and pedagogical 

development of physical culture faculty students of Kamianets-

Podilskyi national University named after Ivan Ohiienko in 

February-March 2018. The experiment involved 14 respondents. 

The training program consisted of 11 microcycles with 3 

training sessions each, divided into 2 stages. In the first stage the 

exercises were aimed at improving the technical actions of the 

forehand and backhand strokes. In the second stage, the exercises 

to improve top-spin were added to the basic stroke exercises. 

Common exercises to improve the above-mentioned 

technical actions were divided into groups by complexity based on 

their specialization. Examples of exercises for each of the groups 

of complexity are presented in table 1. 
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Table 1 

The allocation of technically directed means by the groups of 

complexity 
Groups of 

exercises 

Description of groups of 

exercises 

Examples of exercises 

1 group Simple exercises by elements 

(without complications) 

1. Forehand diagonal stroke. 

2. Forehand straight into the left 

corner. 

2 group Exercises with changes of 

speed and trajectory of the ball 

in the game by elements 

1. Forehand diagonally to the corner 

and closer to the net.  

2. Backhand diagonally in the table 

and at a distance of 1.5 m from the 

table. 

3. Forehand  diagonally in a corner 

and in a straight line. 

Group 3 Exercises – combinations of 

various technical elements 

according to a predetermined 

scheme 

1. Cut diagonally to the right, after 

3 repetitions stroke in a straight 

line. 

2. Short serve into the right corner, 

receiving which cuts to the right in a 

straight line, a top-spin to the left in a 

straight line, push to the right, 

diagonal backhand. 

4 group The exercises in the course of 

which the partner could play 

randomly 

1. Cut diagonally to the right, after 

3 repetitions a top-spin to the right 

in a straight line, arbitrary game 

around the table. 

2. Arbitrary game around the table 

with drives, after 5-6 repetitions a 

stroke into the right corner. 

The strategy of the developed methodology of technical 

training meant that at the first stage formation or refinement of the 

motor program of a motor acttakes place, which in its structure is 

basic, a foundation for more complex motor actions, which are 

practiced at the second stage. 
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In order to determine the moment of transition from one stage 

to another we analyzed the nature of the chart of the motor actions 

learning.  Distribution of exercises for each stage was consistent with 

the above concept of distribution exercises of various groups of 

complexity at various stages of the training process. Fig. 1 shows the 

quantitative distribution of exercises of different complexity groups, 

according to training classes during the pedagogical experiment, the 

duration of which was 34 days. 

 

Fig. 1 Quantitative distribution of different exercise groups 

according to the training classes during the pedagogical experiment 

 

Pedagogical research methods. During the study we used 

the following methods of this group: pedagogical observation, 

testing and pedagogical experiment.  

Pedagogical observations were carried out at the study 

training sessions, competitions and during the comprehensive 

surveys at the faculty of physical culture.  

They allowed to identify and to investigate the manner of 

conducting meetings and to substantiate the indicators of technical 

training of competitive activity of tennis players, to choose the 

most informative indicators of morpho-functional and technical-
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tactical characteristics of the players of various styles of 

conducting meetings to create their characteristics, the 

biomechanics of techniques in table tennis and its conditionality 

by the mechanical and dynamic characteristics of the ball flight, as 

well as the nature of interaction of the ball with the racket. 

The indicators of technical and tactical training of tennis 

players include: activity indicator, quantitative efficiency 

indicator, versatility of technical readiness, scope of technical 

actions, performance. 

The pedagogical experiment was conducted during 

February-March 2018 at the faculty of physical culture. The 

experiment involved 14 respondents from 19 to 30 years old, with 

various sports qualifications in table tennis. 

Before beginning of the training lessons we conducted a 

warm-up for 15-20 minutes and a specialized warm-up at the table 

– 7-10 min., after which the respondentswere trained by the 

proposed methodology. At the first stage of the research the 

training exercises were aimed at improving the technical actions - 

forehand and backhand strokes. During the second stage, the 

flicks and top-spins from the rightwere added to the training 

sessions. 

To assess the characteristics of competitive activity and the 

training process of the tennis players we used the methods of 

steganography, video recording, video analysis, expert 

assessments and questionnaires. The steganography was 

conducted by recording the symbols (conventional signs) of 

technical-tactical actions in a special table. At the beginning of the 

pedagogical experiment, after the first stage and the second stage 

we conducted a video recording (video camera Panasonic HC-

V770EE-K 2015, Japan) of gaming activities with the subsequent 

analysis of the composition of techniques used in the game.  

Testing. To determine the effectiveness of a training session 

after the completion of the training the respondents were tested. 

Each player performed a series of strokes (at the first stage – 
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forehand and backhand strokes, at the second - top-spins from the 

right) (n=14), from the right and left on the target (white sheet of 

paper) 20x20 cm diagonally at balls, which the partner served to a 

certain spot of the table. We determined the number of hits of the 

target. In order to fix the hits, we used carbon paper, which was 

lying on the table, under the target. The results of the test studies 

were processed using the mathematical statistics methods. 

Mathematical-statistical methods of research. To analyze 

the data obtained in the experiment we determined: 

- the average arithmetic value (x) by the formula: 

x1+x2+x3+...+xn 

n 

Σхі 

n 
- mean square (or standard) deviation () according to the 

formula: 

Σ(x-m)
2
 

n-1 
where Σ(x-m)

2
 – sum of square deviations; 

n-1 is the number of degrees of freedom minus one; 

- the likelihood (or probability) of differences between the 

arithmetic mean of the two sample sets was determined using 

Student's t-criterion according to the formula: 

    (x1 – x2)  

m1
2
 + m2

2
 

where x1, x2 – the arithmetic mean of two sampling 

populations; 

m1 and m2 - the average errors of these arithmetic mean 

values. 

Research results. Based on the results of the quantitative and 

qualitative analysis of the sportsmen competition, in the ratio of 

pairs “action-reaction”, we designed exercises, which regulated the 

x= ; 

or x= ; 

 =  

t = ; 
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actions of both players (technique combinations). 

The test results of the target accuracy and the analysis of the 

technical actions used by players in the course of the competition, 

were used to determine the effectiveness of the proposed 

methodology of training. 

Target accuracy selection as a performance indicator of a 

training session is due to the fact that on the one hand this indicator 

shows the movement reinforcement, and on the other hand table 

tennis is a game of accurate hitting a ball to a certain part of the table, 

therefore, the higher the accuracy, the higher the efficiency of the 

game. 

As the results of the players of the experimental group testing 

show (Fig. 2, 3 and table. 2) there was a significant increase 

(p<0.01) of indicators of target accuracy at the end of each training 

stage compared to its initial values. So, the average value of the 

target accuracy when performing a forehand has increased from 

1.2+0.67 hits to 3.9±0.70 hits, and backhand – from 1.2±0.55 hits to 

3.4 ±0.82 hits. 

In the result of the test there were revealed typical diagrams in 

training (Fig. 2 and 3), having characteristic features. Fig. 2 shows 

the first stage data, during which the improvement of the technical 

action of the stroke took place. It is noted that significant changes in 

the indicators of testing the target accuracy at the beginning and at 

the end of the stage 1 of the study as on the forehand (tSt=of 8.62, 

p<0.01), and backhand (tSt =10,40, p<0.01). The lack of change in 

the gain of accuracy during the first 9 lessons, in our opinion, is due 

to the following reasons: 

1. The use of a large number of non-specialized exercises of 

the first group. 

2. The relative complexity for the respondents of a motor 

action that is being studied. 
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Fig. 2 Test results of the experimental group  

(the data from the first stage) 

 
Stabilization of the estimated indicator starting from the 16 

lesson, is a marker that for this group of respondents the 

improvement of the technical element, a stroke, is over (when using 

this group of technical training means). 

Fig. 3 presents the second stage data of the training process 

aimed at improving the technical element, top-spin, which are, 

actually, identical to the previous one (Fig. 2). 

 

Fig. 3 Test results of the experimental group  

(the second stage data) 
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Initial accuracy indicators when performing the stroke are 

somewhat lower than at the end of the first stage. This is due to the 

introduction to the training process of new means to improve the 

top-spin. 

As a positive issue, which also confirm our assumptions about 

the similarity of motor programs of the stroke and top-spin we can 

outline: 

1. Relatively high accuracy indicators of the top-spin 

performance at the beginning of the second stage; 

2. Reducing the time of beginning of learning curve growth 

from 9 lessons at the first stage, up to 5 lessons at the second. 

Table 2 

The test results of the experimental group 

№
 o

f 
re

sp
o
n

d
en

ts
 

  

Before the 

experiment 

After the 1 

stage of the 

experiment 

Beginning of the 

2nd stage of the 

experiment 

After the 2nd stage 

of the experiment 
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1 1 1 2 2 2 2 1 3 3 4 

2 1 1 2 2 1 1 2 4 3 5 

3 1 1 2 3 2 2 1 4 3 3 

4 1 2 4 3 4 2 2 5 4 5 

5 1 0 2 2 2 1 1 3 2 5 

6 2 2 3 4 2 2 2 4 5 4 

7 0 1 2 2 1 2 1 3 3 2 

8 1 1 2 3 2 2 2 4 3 5 

9 2 1 3 2 3 2 2 4 3 4 

10 1 1 3 3 2 2 1 4 4 3 

11 2 1 4 2 3 2 2 5 3 4 
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12 2 2 4 4 3 2 2 5 5 5 

13 2 1 3 2 2 2 1 4 3 4 

14 0 2 2 3 2 2 1 3 4 3 

  x 1.2 1.2 2.7 2.6 2.2 1.8 1.5 3.9 3.4 4 

σ ±0,67 ±0,55 ±0,79 ±0,71 ±0,77 ±0,34 ±0,50 ±0,70 ±0,82 ±0,92 

Statistic

al 

indicato

rs 

Stage 1 of the experiment Stage 2 of the experiment 

Forehand Backhand Forehand Backhand Top-spin 

from the right 
The 

beginnin

g of the 

stage 

The 

end 

of 

the 

stag

e 

The 

beginn

ing of 

the 

stage 

The 

end of 

the 

stage 

The 

beginn

ing of 

the 

stage 

The 

end of 

the 

stage 

The 

beginn

ing of 

the 

stage 

The 

end of 

the 

stage 

The 

beginn

ing of 

the 

stage 

The 

end of 

the 

stage x 1.2 2.7 1.2 2.6 2.2 3.9 1.8 3.4 1.5 4 

σ ±0,67 ±0,

79 

±0,55 ±0,71 ±0,77 ±0,70 ±0,34 ±0,82 ±0,50 ±0,92 

t(p<0.0

1) 

8.62 10.40 10.49 7.77 12.31 

The changing of testing target accuracy indicators at the 

beginning and at the end of the 2nd stage of the study is 

significantly different: the forehand – t St=10.49 (p<0.01); 

backhand – tSt=of 7.77 (p<0.01), top-spin from the right, tSt=12,31 

(p<0.01). The results of the pedagogical experiment shown in Fig. 

3 and in table. 3, present the summary data of the analysis of 

changes in the composition of technical actions used in the game 

by the sportsmen of the experimental group before and after the 

pedagogical experiment. Thus, the number of applications of 

strokes in the game increased by 7%, the backhand – 6.8%, the 

top-spins from the right - by 3% (table. 3). Along with this, the 

number of drives from the right and drives from the left used in 

the game decreases (by 4% and 11.6% respectively). 
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Fig. 4 Generalized analysis of changes in the composition of 

technical actions used in the game by the sportsmen of the 

experimental group and benchmarks 
The changes of benchmarks in all technical elements are 

uniform and small (Fig. 4). In the experimental group were revealed 

significant changes in the composition of technical elements used in 

the game, which undergone purposeful activity in the course of the 

experiment. 

Table 3 

Dynamics of changes in the application of different technical 

actions in the game by the sportsmen of the experimental group 

(n=14) 
Technical 

actions 

At the beginning of the 

experiment 

At the end of the experiment Increase 

in % 

 number in % x±σ number in % x±σ  

Drive from the 

right 

255 20 8,50 ±5,41 209 16 8,70 ± 3,02 -4 

0

50
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150

200

250

300

350

400
%

 experimental
group
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Drive from the 

left 

385 30 12,83 ±11,19 233 18.4 9,29 ± 5,90 -11.6 

Flick from the 

right 

43 3.6 1,43 ±1,71 119 8.8 4,95 ±3,91 5.2 

Flick from the 

left 

371 29 12,36 ± 8,49 269 21.8 11,20 ±5,86 -8.2 

Forehand 91 7 3,03 ± 2,72 149 14 6,20 ± 2,82 7 

Backhand 70 5.5 2,33 ±4,51 97 12.3 4,04 ±2,19 6.8 

Push from the 

right 

11 1 0,36 ± 0,66 6 0.8 0,29 ± 0,67 -0.2 

Push from the 

left 

12 1 0,40 ± 0,67 4 0.4 0,16 ±0,38 -0.6 

Flick from the 

left 

1 0.1 0,03 ±0,18 4 0.4 0,16 ±0,38 0.3 

Top-spin from 

the right 

11 1 0,36 ±1,29 16 4 0,66 ±0,70 3 

Lob 2 0.2 0,06 ± 0,25 1 0.1 0,04 ± 0,20 -0.1 

Active 

receiving of 

services 

19 0.9 0,63 ±2,41 28 3 1,16 ± 1,60 2.1 

In total 1271 100%  1125 100%   

Discussion. Evaluation of the competitive activity of the 

table tennis player by the quantitative indicators allows to some 

extent assess his technical readiness, but these indicators do not 

give the answer to the question about the causality of the player's 

actions by the opponent's actions. In contrast to earlier studies of 

the analysis of gaming activity, in our study along with the 

quantitative analysis of technical actions used by sportsmen in the 

game, also were analyzed the actions of the opponent. In other 

words, not only the technical action was considered, but also its 

dependence on previous actions of the opponent. 

The analysis of competitive activity of tennis players of 

different qualification have shown that primarily the sportsmen in 

the game (more than 10 % of cases) use no more than 40% of 

technical actions, among which there are separate groups of 
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technical actions used in the game more often than others. There is 

a significant difference in the number of actions used by the 

sportsmen of high and low qualification. Highly qualified 

sportsmen use the entire scope of technical actions. The sportsmen 

with low qualification use less than 50% of the possible actions, 

although during the workouts they do exercises that include all the 

scope of technical actions. 

Proposed schematic model for the allocation of technically 

directed means presuppose the use of such provisions: 

- reaching the highest values of the level of technical 

readiness during the course of the main competitions of the year; 

- systematic change of some technical training means by 

other ones during the transition from one stage to another (using 

of exercises of various degrees of complexity), due to the 

increasing complexity of tasks; 

- adhering to physiological laws, and pedagogical 

principles of formation and change of motor programs. 

- continuity in formulation and solution of problems 

during the transition from one stage of technical preparation to 

another. 

Conclusions. In the analysis of competitive activity of table 

tennis players were revealed the qualitative and quantitative 

characteristics of the use of different technical actions by the 

players of high qualification, which can be model characteristics 

of the technical training means distribution when building the 

training process for the table tennis players at the stage of initial 

sports specialization. There is an increase (from 0.3% to 24.2 %, 

p<0.05) in the proportion of technical actions of low complexity 

and decrease (from 73.3 % to 15.8 %, p<0.05) of the actions of 

average difficulty. 

The results of the pedagogical experiment showed that 

changes in testing indicators of target accuracy at the beginning 

and at the end of the second stage of the study are significantly 

different: the forehand – t=of 10.49 (p<0.01), the backhand – t=of 
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7.77 (p<0.01), top-spin from the right – t=12,31 (p<0.01). The 

sportsmen of the experimental group showed the increase of 

technical actions used in the game, which were purposefully 

practiced in the process of the pedagogical experiment: the 

forehand – by 7 %, the backhand – by 6.8 %, top-spin from the 

right 3 %. In the control group, changes in all of the technical 

elements were uniform and not essential.  

The strategy of the developed methodology of technical 

training was that at the first stage the formation or refinement of the 

motor program of a motor act took place, which in its structure is the 

basis, the foundation for a more complex motor action, practicing of 

which was conducted during the second stage. 
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REGULARITIES OF THE DIALECTICS OF RHYTHM-

STRUCTURAL ORGANIZATION OF THE DIDACTIC 

ACTIVITY OF THE PHYSICAL CULTURE TEACHER 

 

Abstract. Relevance of research: Rhythm binds the discrete acts 

of human activity to continuous integrity. From these positions, we 

should also consider the regularities of learning that determine the 

essential, objective and stable links between the constitutive components 

of the didactic process in its entirety. External and internal regularities 

of learning are in close interconnection: the change of the first ones 

entails the transformation of the latter.  

Goal of research: was supposed to establish the characteristics of 

the rhythm for determining the dialectic of rhythmic construction in the 

system of physical education.  

Research methods: The methods of theoretical investigation that 

were used in the given work can be considered as follows: abstract and 

axiomatic method, analysis and synthesis, induction and deduction, 

idealization, comparison and generalization, projection.  

Results: Pedagogical activity, like any other processes, is built 

according to the canons of rhythm. From the standpoint of pedagogical 

activity, this may imply a rhythm of the performed professional actions 

of the teacher, each of which will imply a certain rhythm of pedagogical 

operations aimed at resolving the corresponding pedagogical situations. 

Taking into account that the whole process of professional and 

pedagogical activity presupposes a certain stage in its realization, 

which is repeated in all manifestations of the teacher's work, one can 

state its rhythmic character. There can be observed the whole spectrum 

of the characteristics of the rhythm: periodicity, cyclicity, repetition, 

helicity, waviness, etc., taking place in the pedagogical process. The 
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manifestation of the process itself is carried out according to the laws of 

dialectics. This allows us to ascertain the formation of the rhythm of 

professional and pedagogical activity in accordance with dialectical 

laws.  

Conclusions: сharacteristics of current issues and challenges of 

innovative educational processes in vocational training of physical 

culture experts is impossible without taking into account the laws of 

dialectical development. In this regard, it raises the problem towards 

education of pedagogical activity rhythm skills in the future teaching 

staff of physical education and sport, which implies the organization of 

a series of new studies.  

Keywords: rhythm, activity, physical culture teacher.  
 

Introduction. In the modern conditions, the educational 

process of students in the pedagogical specialties of the University 

requires the creation of new models that imply the realization of 

the potential of the praxeologycal approach as a method of 

optimizing educational systems that provides for the consideration 

of vocational training from the standpoint of the students' personal 

abilities aimed at achieving a given quality of the product. In this 

aspect, the characteristics/indices of the "rhythm" category are of 

interest for pedagogical studies. 

Rhythm demonstrates the objective regularity of any 

process, starting with the universe and having a continuation in 

everything that happens in our world. It organizes human daily 

activities, both from the side of functional systems, and from its 

external side, makes it more productive, rational. When teaching 

labour and sports movements an important role is played by the 

process of the correct rhythm assimilation of the motor action, 

because it determines the optimal variant of the movement, which 

is manifested in the reduction of the process of its automation, as a 

result of which physical strength and nervous energy of human 

beings are saved. 

Rhythm connects the discrete actions of human activity to 

continuous integrity. From these positions, it should be also 
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considered the patterns of learning that determine the essential, 

objective and stable links between the composite components of 

the didactic process in its entirety. External and internal patterns 

of learning are in close interconnection: the change of the former 

causes the transformation of the latter one. 

Within the process of studying scientific and theoretical 

literature in the field of philosophy, psychology, physiology, 

pedagogy [11, 15, 18, 21 and many others], as well as specialized 

literary sources of other areas [9, 19, 22, etc.] that deal with 

rhythm problems, it was established that the same rhythmic 

patterns can be traced both in natural and in social phenomena, 

many of which predetermine a process where the manifestation of 

the rhythmic characteristic is indicated by the periodicity of its 

cycles.  

Thus, the physiologists A.A. Ukhtomsky [21], N. Wiener 

[8], N.M. Amosov [3], S.P. Kurdyumov [14], etc., noted the 

importance of rhythmic processes within the work of the 

functional systems of the human body and their adjustment to a 

single rhythm when combined into a holistic process. 

Psycho-physiologists A.R. Luria [16], N.A. Bernstein [6], 

Yu.I. Alexandrov [1, 2], and others, focused their attention on the 

category of "rhythm" as a characteristic of the activities 

performed. 

In the pedagogy field the attention to the rhythmic 

characteristic of the training sessions was paid by V.A. Kan-Kalik 

[4], who had noted its orderliness and organization. 

This given position determined the goal of research, which 

assumed the establishment of characteristics of the rhythm for 

determining the dialectic of rhythmic building in the system of 

physical education. 

Methods of research. In order to realize this goal, during 

the work were used the methods of theoretical research: abstract 

and axiomatic method, analysis and synthesis, induction and 

deduction, idealization, comparison and generalization, design. 
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Results of the study and discussion. Any cycle has its 

beginning, trajectory and finish/end. In turn, the trajectory 

includes such phases as development → vertex/peak → fading 

(Fig. 1). 

 

 

 

 

 

 

Fig. 1. Known cycles in various fields of science [1, p. 8.] 

This can be followed in the physiological cycles: systole – 

proto-diastolic period – diastole; in psychological ones: optimism 

– excitement – disappointment; in psycho-physiological: training 

– stable working capacity – fatigue. 

Economic cycles also consist of three main phases: ascent – 

crisis – depression. A similar alignment we find in philosophy, 

comparing development with progress: becoming – flourishing – 

degradation. In pedagogical activity, this is correlated with its 

stages: preparatory/indicative – executive – evaluation-

adjustment/control-adjusting, as well as with parts of the lesson: 

the preparatory part – the main part – the final part. In all the 

fields represented, a three-phase manifestation of any of the 

processes is observed. Even in the field of art, the "carrying cycle" 

is also represented by three categories: the tragic – the beautiful – 

the low, although it has a slightly different accompaniment. 

Here it can be noted that the number "three" symbolizes 

the integrity, the triple nature of the World, its versatility, the 

triune unity of creating, destroying and preserving forces of 

Nature – the reconciling and balancing principle, the happy 

Harmony, creative perfection and success. Another Syrian priest 
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and prophet Zarathustra in the VI-V centuries. B.C. proclaimed 

the "reign" of the number three in the whole universe [23]. It is 

noteworthy for the fact that it has a beginning, middle and end, 

and also, according to Aristotle [10], it is the number of the 

"Universum", where the given concept denotes the entire objective 

reality in time and space, as the totality of objects and phenomena 

as a whole, considered in as a unified system. 

Trinity is considered to be the simplest version of "phasing", 

therefore three categories are a universal set of various sciences 

that describe processes. As explained by Doctor of Philosophy, 

Professor Nikolai N. Alexandrov, "... a procedural three-phase 

module is prescribed for one cycle ..." [2, p.53]. And since the 

process, according to Hegel [20], represent an independent cycle, 

we can talk about the three phases of one of the system-procedural 

cycles. 

According to the confirmation of N.N. Alexandrov, "In a 

general form, the "cycle" is an invariant way of marking, image of 

the "process" concept [1, p.7]. And all the procedural models can 

be perceived as both cyclical and spiral. It is not without reason 

that we operate with the phrase: Everything new is a well 

forgotten old, which is in some way consonant with the law of 

dialectics: Denial of negation.  

And this assumes a procedural spiral, which can be represented by 

different forms: cylindrical (Fig. 2), assuming constancy and 

infinity and conic (Fig. 3), differing in the presence of a static 

point, or the "0" beginning, and a dynamic funnel, going to 

infinity. 

 
     

  а – 

divergent 
b – 

convergent  
Fig. 2. Cylindrical spirals                 Fig. 3. Types of conical spiral 
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In turn, it is distinguished divergent (Fig. 3a) and 

convergent (Fig. 3b) type of conical spiral, suggesting two 

qualitatively different processes: "centripetal" and "centrifugal", 

with positive and negative feedback. Here you can consider 

certain laws, both nature and society, consisting, in the first case, 

in development, filling, analysis, etc.; and in the second – in 

degradation, devastation, synthesis, etc., the opposites of which 

are in close interaction. When they are combined, a new integral 

rhythmic unit of the process cycle is formed, which determines the 

impulse (Fig. 4), as a kind of contradiction, without which the 

existence of any of the developing systems is impossible. 

 
 

Fig. 4. Impulse 

 

The termination of an impulse in any system means its 

transition to a new quality, which is reflected in the noosphere 

theory of V.I. Vernadsky [7]. This can be traced through the 

stages of society development that represent a change in socio-

economic formations: the primitive communal system → the state-

communal system → slave ownership → feudalism → capitalism. 

Each of the designated formations represents by itself a 

single cycle (AC) in the form of an impulse (Fig. 5), assuming the 

beginning (A) of the system creation, its development (BAD), 

culmination (B) in development, degradation (BCD), completion 

(C) existence, passing to the initial point of the emergence of the 

next system, which predetermines the dialectic laws: the unity 

and struggle of opposites, the negation of negation, assuming the 

end of the impulse in any system as its transition to a new quality, 
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which is due to the law of the transition of quantitative indicators 

into qualitative. 

 

                                                   В 
 

                                                                               

             А                                                                                                                                

С  
          1     
                 2 
 
                            3                      D 
                                 4  
                                        5 

Fig. 5. Immanent impulse rhythm formation 

 

The internal content of the Impulse represents by itself the 

rhythm of one cycle. The development of society occurs in the 

appropriate rhythm of changing formations. And within each 

formation there is a rhythm of the passage of the existence stages, 

where each of them also has an individual rhythmic basis, etc. On 

the example of the society development, we can trace the rhythm 

of the development of any system, and therefore, of any existing 

process. And since any activity is a process, the regularities of 

rhythm are observed also directly in any human activity. 

From the standpoint of pedagogical activity, this may imply 

a rhythm of the performed professional actions of the teacher, 

each of which will imply a certain rhythm of pedagogical 

operations aimed at resolving the corresponding pedagogical 

situations (Fig. 6). 

Time period 
Rh

ytm  
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Fig. 6. Activity structural rhythm components [4] 

 

This way, the rhythm characteristic of the development of 

any system, and therefore of any existing process, is subject to 

dialectical laws. In turn, the dialectical processes of development 

according to L. Klinberg imply the following features and 

characteristic features [13, p. 74-75]: 

- "development as a qualitative process; 

- development as self-movement; 

- the contradiction, the unity of the struggle of opposites as a 

"source" and the moving force of development; 

- development as a negation of negation; 

- irreversibility of development ". 

This allows us to state that the laws of rhythm are 

comparable with the dialectic of development. 

In addition, it is necessary to identify a number of 

parameters that determine the specifics and characteristics of the 

rhythm: periodicity, cyclicity, repetition at a higher level, spiral 

feature, changing the pole of phenomena, progressive movement, 

sequential order, development, adaptation (internal to external), 

economy. 
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Given the fact that the whole process of professional and 

pedagogical activity assumes certain stages (preparatory, 

executive, evaluation and correction ones) in its implementation, 

which is repeated in all manifestations of the teacher's work, we 

can state its rhythmic nature. Here we observe the whole spectrum 

of the rhythm characteristics: periodicity, cyclicity, repetition, 

spiral, waviness, etc., taking place in the pedagogical process. 

This way, the concept of periodicity consists in the 

determination of the activity periods that can be represented in 

schools and universities in terms of trimesters and semesters in the 

academic year, within which there are solved tasks, both general 

and private. 

If the individual tasks vary depending on the temporary 

study period, the general ones do not exclude their importance in 

all periods of the academic year, which determines the periodicity 

of professional and pedagogical activity. 

Cyclicity is manifested in the assessment of students' 

knowledge and skills (operational, current, final), traced within 

each of the terms, as well as for the entire period of study. Here 

the cycle sees the distribution of the time series for the 

organization and conduct of each type of assessment, which fixes 

the notion of something completed. In this case, a similar cycle is 

observed for all academic disciplines. 

Repetition in the pedagogical activity can be observed also 

when it is renewed, either in equivalent groups of students or in 

the new school year. At the same time, with the acquisition of 

professional experience, as well as a result of self-improvement, 

repetition in personal pedagogical activity is carried out at a 

higher level, which presupposes dialectical spiral feature. Each 

round of the educational process is carried out on a more 

professional level. 

Every process has a beginning and an end, between which 

the phase of development takes place, the moment of culmination 

and the phase of fading. Then everything resumes within the same 
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scheme. This form of flow of any process is determined by the 

wave form. This can be judged by considering the learning 

process as a conditioned system of educational disciplines, each of 

which represents one of the phases of wave formation. Within the 

framework of any discipline, we observe the process of 

accumulating knowledge, the process of educating skills with 

access to the formation of a skill that associates the climax. Then, 

to consolidate the education received, the process of inhibition 

begins in terms of obtaining new information and training new 

skills. The phase of preparation and passing of examinations 

comes. With each new discipline, the learning process resumes 

according to the scheme outlined, which demonstrates the wavy 

character of the entire educational system. 

As we can see, each of the characteristics of the rhythm 

takes place in the pedagogical activity/process and each of them 

can represent the category "rhythm" according to its indicators. 

Given that the rhythm is a kind of alternation and the organization 

in time of some elements with a certain sequence and frequency 

you can interpret the rhythmic construction in a separate 

educational process, a lesson. 

Following the dialectics of the pedagogical process, the 

formation of the rhythm of professional and pedagogical activity 

must be considered, both from the point of view of general 

provisions and particular/concrete. 

General provisions will be directly correlated with the 

dialectic laws. 

Within the framework of the law of unity and struggle of 

opposites, the rhythm-formation of pedagogical activity will 

manifest itself in the contradictions of the earlier obsolete 

pedagogical views, concepts, the practical organization of the 

educational process, and the new, modern, increasingly 

sophisticated requirements that develop on their basis. 

In the case of a particular vision of the rhythmic 

construction, it is necessary to address concrete didactic 
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situations, when, against the background of previously formed 

ideas about the conduct of the lesson, another path is proposed, 

improved to form a professional activity, consisting in the 

development of rhythm components of all its hierarchical levels 

(Fig. 7). 

 

Fig. 7. Structural organization of didactic activity of physical education 

teachers 

 

The law of transition of quantitative changes to qualitative 

ones, as an example, is well represented in the Design-Model of 

the structural composition of the holistic didactic activity of the 

Physical Education Teacher (Table 1). Here are well shown, the 

quantitative characteristics of the indicated activities, which are 

optimal/qualitative in the context of didactic technology, which 

implies the intensification of professional pedagogical training. 

Table 1. Project-model of the structural composition of the 

integrated didactic activity of the teacher of physical culture 

 

Exercises / Complexes of exercises 

 

Micro-didactic situation 

 

Lesson parts (preparatory, basic, final) 

 

Meso-didactic situation 

 

Lesson 

 

Macro-didactic situation 

MACRO-ACTIVITY 

MESO ACTIVITIES 

MICRO ACTIVITY 



36 

in the pedagogical system "Macro didactic situation 

Preparation Lesson Part" [5] 
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Units  Units  Units  Units  B/min  Sec   

1. Walk  

(variants)  
32 64 12 12 8 8 24 8 16 8 60 64 

2. Run, 

jumps 

(variants)  

32 64 12 12 8 8 24 8 16 8 60 64 

3. 
Exercises 

for the 

muscles of 

the 

cervical 

spine 

32 128 12 12 8 8 24 8 16 8 60 128 

4. 

Exercises 

for the 

muscles of 

the 

shoulder 

girdle 

32 128 12 12 8 8 24 8 16 8 60 128 

5. 

Exercises 

for hands 

muscles  

32 128 12 12 8 8 24 8 16 8 60 128 

6. 

Exercises 
32 128 12 12 8 8 24 8 16 8 60 128 
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for the 

trunk  

7. 
Exercises 

for the 

muscles of 

the lower 

extremity 

belt 

32 128 12 12 8 8 24 8 16 8 60 128 

8. Jumping 

dance 

elements  

32 64 12 12 8 8 24 8 16 8 60 64 

9. 
Exercises 

for the 

breathing 

functions  

6 64 6 4 6 4 4 8 8 4 60 64 

Total:  272 896 102 100 70 68 204 68 136 68 60 896 

Total:  
100

% 
 

37,5

%  

36,8

%  

25,7

%  

25,0

%  

25,0

%  

75,0

%  
50%  

25,0

%  

Mode-

rate   
14'55"  

Negation of negation, as a dialectical law, testifies to the 

birth of the new as a well-forgotten old. And here the rhythmic 

construction of pedagogical activity in our research is based on 

the declarations of such teacher-researchers as A.S. Makarenko 

[17] and V.A. Kan-Kalik [11], the presence of rhythm in the 

educational process, but not substantiating (proving) this 

phenomenon. The development of the rhythm of activity in their 

research is demonstrated by self-sufficient studies of professional 

motor and communicative activities, which, in the framework of 

the integral pedagogical activity of a specialist in physical culture, 

determines its specificity. 

Thus, the designation of the rhythm in the activity of the 

teacher, on the one hand, and its differentiated formation in the 

structure of the specialist's activity, on the other hand, testifies to 

the repetition of the old one at a new higher level. 

Conclusions and prospects for further research. In 
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conclusion, it can be stated that the organizing and ordering 

functions of the category "rhythm" attract attention of researchers 

in various fields of science, art, and technology. From these points 

of view, pedagogy embodies two areas: the science of education 

and the art of human education [12], which is justified by the 

rhythmic beginning of the world around us, where man is its small 

component. The characteristics of actual problems and tasks of 

innovative educational processes in vocational education, and 

hence the system of professional training, in our case, a specialist 

in physical culture, is impossible without taking into account the 

laws of dialectical development. 

This way, the problem of educating the rhythm of 

pedagogical activity in future didactic cadres in physical 

education and sport is raised, which presupposes the organization 

of a series of new studies. 
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PEDAGOGICAL ASPECTS OF PHYSICAL THERAPY FOR 

CHILDREN LIVING IN THERAPEUTIC FOSTER 

FAMILIES 

 
Abstract. Relevance of research: personalistic philosophy 

proclaimed the supremacy of the human person over socio-economic 

and historical conditions. There is no doubt that a family is the first 

provider for their children, as a natural community of everyday life is a 

peculiar institution created to educate their children (younger 

generation). Children, surrounded by love easier accustom to the proper 

order of things, though naturally excreted in their souls over the youthful 

years, tested forms of human culture. When procreation is not possible, 

married life does not lose its value for this reason. Moreover, this 

infertility may provide an opportunity for spouses in other important 

service for the life of the human, for example, adoption, foster care, 

various forms of educational work, and assistance to other families, 

whether with poor or handicapped children. John Paul II  stated that the 

family “is the first place” for »humanizing« “the person and society” 

and stressed that “the future of humanity is through the family.” The 

Pope always underlined that a humane person cannot be treated as an 

object of use, as it is in fact a great good.  

Goal of research: to present problems of modern society 

concerning social orphanhood and social diseases. The basis of these 

“social diseases” in the “lost community” – is a personality disorder 

with the symptoms of disorientation and confusion, alienation, acquired 

helplessness, and the development of disharmony and disintegration. 

Social disintegration may also cause such cultural imponderables as 

habits, resentments, frustrations, widespread disappointment, apathy 

and others.  
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Research methods: among optimal forms of family care for an 

orphaned child, there is a foster family, which is a specific care and 

educational institution, right after adoption, the closest to the family 

environment. In terms of sociology and pedagogy, placing a child in a 

foster family is treated as an opportunity to overcome the negative 

effects of social orphanhood (deprivation of needs) and to ensure the 

proper child development and socialization.  

Results: foster families should get psychological and pedagogical 

care to acquire communicative competence, contributing to the growth 

of the individuals' skills in expressing their feelings and boundary 

control. It would also suggest working on increasing the adaptive 

mechanisms of the family and its cohesion. Physical therapy is very 

important for a child living in a foster family but also foster parents 

need this kind of support.  

Key words: personalism, social orphanhood, foster family, care 

for an orphaned child, a mental or physical disability, physical therapy. 

 

Introduction. Before considering the view of pedagogical 

aspects of physical therapy for children living in therapeutic foster 

families, it is worth reminding that the term “personalism” which 

is fundamental, from my point of view when thinking about foster 

families, describes several contemporary (often overlapping) 

directions aimed at describing the autonomous value of a human 

personality with a particular emphasis on the concept of “a 

person”
1
.  

1. Personalistic philosophy – the concept of a person 

The term “personalism” was first used by Friedrich 

Schleiermache
2
, thereby indicating the principle of the concept of 

a personal God. This concept was opposed by pantheism
3
. 

                                                 
1 Presented text, in many parts, one can find in a book U. Gruca-Miąsik “Moral 

dimension of functioning of foster families viewed from the systemic 

perspective (2001-2011), Rzeszow 2012 
2
 Friedrich Daniel Ernst Schleiermacher (born 21.11.1768, died. 12.01.1834 r.) 

– Protestant theologian, philosopher and educator. Although he did not establish 

a new school of thought, he initiated a new era in philosophy, and became 
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Among personalistic philosophy a stream of twentieth-

century philosophy can be distinguished, which proclaimed the 

supremacy of the human person over socio-economic and 

historical conditions. It has developed in two versions: an integral 

humanism one (Jacques Maritain, Józef Tischner, John Paul 2), 

and in a social one (Emmanuel Mounier)
1
. 

“Wojtyla is the creator of one of the most honest and 

insightful conceptions of a human. Continuing the 

phenomenological-personalistic thinking about a man gives it his 

own original shape. In the center of anthropology there is a 

human. Wojtyla sees that person through an act opposed to the 

happening and the experience of it. An entity is not only 

a criminal and his observer, but its cause” (Palka 1999, p. 91). 

During his pontificate, Pope John Paul 2 has repeatedly 

stressed that “a family is first and foremost like a mother and our 

                                                                                                            
famous as a pioneer in the field of biblical criticism, which resulted in calling 

Schleiermacher in some circles the first great theologian after Kant. 

Schleiermacher chose the middle path between the secular philosophy and 

orthodox Christianity, taking as a starting point for consideration the 

phenomenon of religious experience. He saw the essence of religion in 

experiencing, in realizing by faithfuls total dependence on God. These items 

assessed as the key to every other Christian doctrine. Lack of dependence on 

God considered the essence of sin. Christ was (according to Schleiermacher) a 

man dependent on God to his end in every action, thought, word and deed. This 

relationship was expressed in the existence of God in Him (in Jesus). The 

mission of Jesus was to spell out the people of this total dependence – see. 

http://pl.wikipedia.org/wiki/Friedrich_Daniel _Ernst_Schleiermacher (accessed 

02/06/2011).  
3
 Pantheism is a theological, philosophical or religious view identifying God 

with the world, understood as nature. Pantheism is often combined with the 

ideas of the rational development of the universe, unity, eternity, and the 

vividness of the material world. Denies the existence of God as a rational being, 

claims God’s penetration in all earthly substances. Among major pantheistic 

philosophy we include Stoicism, Neoplatonism, Theosophy, Philosophy of John 

Scotus Eriugena, Giordano Bruno and Baruch Spinoza – (see, eg, Adamski 

2011). 
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provider [...]; in her children, surrounded by love, it's easier to 

accustom to the proper order of things, though naturally excreted in 

their souls over the youthful years, tested forms of human culture” 

(Encyclopedia of education... 2003, p. 426). There is no doubt that 

a family, as a natural community of everyday life
2
, is a peculiar 

institution created to educate their children (younger generation). 

The inviolable laws are the rights of the family to educate their 

children.  

John Paul 2 frequently stated that the family has a big job 

to do. “Children should grow in the right of freedom against 

material goods, by adopting a simple and austere way of life in 

the deep conviction that a man is more precious because of what 

he is than for what he has” (Apostolic Exhortation Familiaris 

Consortio, 1981). 

It is in the family – as noted by the Pope – “that a man 

learns to recognize the dignity of the person and the child of God, 

because in each one, and above all the poor, the weak and 

afflicted, he sees the face of Christ, which he has to love and 

serve.” 

It should be noted, however, that the Polish Pope frequently 

drew attention to the fact that “when procreation is not possible, 

married life does not lose its value for this reason. Moreover, this 

infertility »may provide an opportunity for spouses in other 

important service for the life of the human, for example, adoption, 

various forms of educational work, and assistance to other 

families, whether with poor or handicapped children«” (Apostolic 

Exhortation Familiaris Consortio, Rome 1981). 

John Paul 2 in Familiaris consortio also stated that the 

family “is the first place” for »humanizing« “the person and 

society” and stressed that “the future of humanity is through the 

family.” The Pope always underlined that a humane person cannot 

be treated as an object of use, as it is in fact a great good. 

Speaking about the dignity of a man, the Pope had the view that 

                                                 
2 In this way saint Thomas Aquinas defined family 
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the dignity of every human being covers, regardless of its defects, 

a mental or physical disability. Everyone is different, unique and 

each person should be approached individually. “True human 

development happens through personal relationships with other 

people. These relationships are founded upon the anthropological 

structure of the individual. Every man is by nature a social being 

and in his structure lies the basis for a variety of interpersonal 

references.” It is not possible to open people's souls and hearts 

using the same set of methods and means. A teacher (and a parent) 

must be an explorer, creator – only a person can be brought up, an 

animal can only be trained (Adamski 2011). 

2. Social orphanhood – social disintegration 

Material and methods of research. Social orphanhood is a 

problem that concerns modern society due to the scope of the 

phenomenon, the various forms of occurrence, and the difficulties 

in preventing as well as diagnosing the situation causing this 

phenomenon. This issue was undertaken by a number of educators 

and psychologists. Among others, Alice Szymborska (1969, 1973), 

Albin Kelm (1979, 1983), Alexander Tynelski (1979), Hedwig Ass 

(1983), Maria Schutterly-Fita (1985), Stanislaw Kozak (1986), 

Barbara Czeredrecka (1988), Janina Maciaszkowa (1991), Anna 

Maciarz (1991), Sylvia Badora (1998), Eve Sierankiewicz (1999) 

can be mentioned (see also Gruca-Miąsik, 1998a, p. 135–147; 

Gruca-Miąsik 1998b; Gruca-Miąsik 1999, p. 205–213). 

Currently, in addition to natural orphanhood, which 

occurred particularly after World War II (in 1947, 54.5% of all 

orphans were natural orphans) an alarming phenomenon of “social 

orphans” is growing in numbers. This term was extracted from the 

Central Statistical Office in 1967 (Kozak 1986, p. 5). For decades, 

the term “social orphanhood” did not get the precise and accepted 

by everyone definition because the concept is still ambiguous. 

In pedagogical literature we can distinguish a broad and 

narrow recognition of social orphanhood. In broad terms, two 

positions are distinguished. The representatives of the first tend 
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to consider, all children having a subjective feeling of loneliness 

as social orphans, even those who live with their parents and stay 

under their care. Representatives of the second one consider all 

juveniles remaining under the constant or periodic total care 

outside their own family social orphans, including those who 

maintain close contact with their family, (Maciaszkowa 1991, s 

88). 

Both of these broad streams show a considerable 

expansiveness. They have been fostered in common language, 

pedagogical and social journalism, the first of which is supported 

principally among psychologists, the second of which is closer to 

teachers and employees of the educational administration. 

Therefore, noting the functioning of the rather broad scope of the 

concept “social orphanhood” in social consciousness, one must 

also acknowledge that it includes children of very diverse 

situation in life and teaching. 

According to S. Kozak, social orphanhood is a 

“phenomenon of the lack of parental care primarily due to a 

disruption in the functioning of the family: the lack of concern 

for the child, parents” delinquency and demoralisation, 

alcoholism, and serious parenting mistakes (Kozak 1986, p. 5).  

Social orphans are children who are often under the care of 

probation officers, divorcing parents, imprisoned parents, 

alcoholics, drug addicts, prostitute mothers, of inefficient parents 

in terms of welfare and education, of families on the borderline of 

subsistence, but also of so-called respectable families in which the 

child does not feel an emotional bond with their parents. 

In a situation of rapid changes, social disorganization 

appears, manifested inter alia in alcoholism, drug addiction, 

homelessness, social orphanhood, unemployment or social 

maladjustment. The basis of these “social diseases” in the “lost 

community” – as A. Olubiński writes (1996), is a personality 

disorder with the symptoms of disorientation and confusion, 

alienation, acquired helplessness, and the development of 
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disharmony and disintegration. Social disintegration may also 

cause such cultural imponderables as habits, resentments, 

frustrations, widespread disappointment, apathy and others 

(Sztompka 1997). 

This negligence may arise in terms of ignoring the basic 

developmental emotional and physical needs of a child, on the 

one hand, by his parents, and on the other hand – by the state. 

Family is defined as a social microsystem that is 

characterized by social cohesion, harmony and eufunction, i.e. the 

implementation of all basic functions assigned to it. 

The process of family disfunction can take place at the level 

of tension, existing conflicts, deprivation of specific needs, 

neglecting of care and education, as well as decay, break up and 

pathological behaviors (Kawula, Brągiel, Janke 1997, p. 115–

153). 

When a child goes to a care institution, their situation 

essentially violates the basic psychological needs of the child, 

causing orphan disease. Such children cannot usually establish 

emotional ties with the environment; they are characterized by a 

lack of concentration, creativity, imagination, poor abstract 

thinking, and self-centeredness. With the situation of social 

orphanhood understood in a peculiar way we may also have in the 

pathological family. 

Individual researchers have focused their attention on 

various manifestations of disorders, pointing out in children 

raised from infancy outside their own family, a variety of 

abnormal physiological, morphological changes, the reduced 

ability of reflective and abstract thinking, listlessness, emotional 

immaturity, and poor adaptation to conscious action 

(Maciaszkowa 1991). Social orphans are characterized by large 

deficits in physical, emotional, social and mental development. 

3. Foster family care as optimal form of family for an 

orphaned child right after adoption 
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Research results. Among optimal forms of family care for 

an orphaned child, there is a foster family, which is a specific 

care and educational institution, right after adoption, the closest 

to the family environment. The range of responsibilities imposed 

on foster families almost do not differ from the ones of the 

natural family environment, because its special rights, but also 

duties, include the exercise of the current educational care of 

a baby having been orphaned naturally or socially. The 

upbringing of a child thus becomes the most important aspect of 

the functioning of the foster family. 

Certainly, a foster family shall never fully replace the 

natural family for the child, however, it is a great chance for 

normal development and normal life for it, because it provides an 

opportunity for the child to participate in a favorable family 

environment, a sense of security, development as well as social 

and moral education. 

In terms of sociology and pedagogy, placing a child in a 

foster family is treated as an opportunity to overcome the negative 

effects of social orphanhood (deprivation of needs) and to ensure 

the proper child development and socialization (Stelmaszuk 2000, 

p. 107). 

No one doubts that the phenomenon of child loneliness can 

result from various situations. Research and experience clearly 

show that a child feels, educates and develops the best in a natural 

family environment. It is clearly confirmed by the Convention for 

the Protection of the Rights of the Child, which explicitly 

formulates the child's right to have a family. However, if the 

natural family disintegrates as a result of the death of the parents 

(natural orphanhood), or is unable to fulfill their duty of caring for 

and educating the child, care may be deprived of the natural 

caregivers. This phenomenon is occurring in society objectively, 

requiring consideration in search of the environment for 

replacement. Recent years have brought a wave of criticism of 

foster care institutions, for example, state orphanages. It is mostly 
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about emotional undertone, putting orphanages in comparison to a 

family environment. 

Discussion. When a child enters a family, becomes its 

member, and starts relationships with individuals in this family, 

it becomes part of the system. According to the systems theory, a 

human is a part of the overall more complex system, which is a 

family. It should also be noted that an educational environment is 

able to create such situations in which the personality of the 

individual imposes on a given stimulus situation (or the project 

of transformation) its own, often an individual mark 

(Radziewicz-Winnicki 2008, p. 225 et seq.).  

When a child is placed in a foster family on the basis of a 

court decision on the deprivation of parental custody, the court 

establishes legal custody of the child. The legal guardians of 

children placed in foster care tend to be foster parents, which 

leads to a desirable situation when both the educational and legal 

care belong to the same parents (Andrzejewski 2001, p. 91). 

According to the Decree of the Minister of Labour and 

Social Policy of 4 June 2010 on foster families, the Support 

Centre prepares a foster family to take a child by “providing the 

detailed information about the child and its family situation, 

including the information about siblings and ensuring, as far as 

necessary, contact with the child before placing it in the family; 

for information about the specific needs of the child, including the 

decision about the need for special education, a compulsory pre-

school year, individual teaching, rehabilitation and educational 

courses early support of child development preventive and 

educational or rehabilitative help, the Assistance Center enables a 

foster family to get advice in psychological and educational 

counseling or other specialized expertise and to undergo 

therapy.”
3
 

                                                 
3
 The Regulation of the Minister of Labour and Social Affairs 

of 4 June 2010 on foster families (OJ of 23 June 2010) 
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Foster families differ in internal structure, specific task, 

which they may implement, and the type and strength of legal 

and emotional ties. Each of the above mentioned factors could be 

the determinant of the typology. Foster families which are 

kinship to a child, unrelated to a child, professionally unrelated 

to a child, also including many children, specialized and of 

family emergency nature can be distinguished (Brągiel, Badora 

2005, p. 280). 

Conclusions. In conclusion, it should be emphasized that it 

is difficult to draw general comparative conclusions about foster 

families in Poland. Moreover, there is still too little knowledge 

about the educational aspects of foster families, the psychosocial 

situation of children disconnected from their parents, and the 

problems of their personality and identity. So it is worth 

examining and analyzing the situation of a child's separation from 

the family, its psychological causes and social consequences. 

There is still a lack of analysis on families who neglect a child as 

well as a lack of indications resulting from the research for family 

therapy and social work (Arczewska 2004, p. 93). 

Foster families should get psychological and pedagogical 

care to acquire communicative competence, contributing to the 

growth of the individuals' skills in expressing their feelings and 

boundary control. It would also suggest to work on increasing the 

adaptive mechanisms of the family and its cohesion. 

To summarize the above considerations, it must be said that 

a foster family, although it is a positive educational environment, 

requires special assistance from institutions involved in family 

problems. Foster parents often need support themselves. Physical 

therapy is very important for a child living in a therapeutic foster 

family but also foster parents need this kind of support. For 

example, it is said that lack of exercise can shrink man’s brain so 

we should prepare the programs both for children as for parents 

and let them join it together.  
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One should remember that approximately 30% of children 

in foster care have severe emotional, behavioral, or developmental 

problems. A systematic research synthesis of empirical studies can 

be conducted in an attempt to identify and classify therapeutic 

interventions for foster children. With the increasing number of 

foster children entering the system, effective, evidence-based, 

therapeutic interventions are needed to treat this vulnerable 

population of children. Increasing emphasis should be placed on 

studying early protective and risk factors that appear common to 

many disorders. It has been well documented that intervening 

early in placement is essential in treating foster children also in 

part of physical therapy for children living in therapeutic foster 

families. 
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PHYSICAL THERAPY OF 13-14 AGED CHILDREN WITH 

MYOPIA 
 

Abstract. Relevance of research: according to World Health 

Organization data, every year amount of people with sight defects in the 

world grows in 1 million, every 5 seconds one adult is diagnosed vision 

disorder, every second – one child. Physical therapy is integral part of 

children with vision disorders health renewal and is aimed to facilitate 

improvement of vision system, develop physical and mental abilities to 

provide their optimal integration into conditions of modern life.  

Goal and methods of research:  to lay scientific foundation and 

develop a program of physical therapy of 13-14 aged children with 

myopia in conditions of specialized educational establishment. 

Theoretical analysis and summarizing of scientific methodological 

literature, documental materials and other sources; clinical methods; 

instrumental methods; methods of mathematical statistics.  

Results: the results of Shtange test showed the following positive 

dynamics: in Basic Group (BG) 1 in 10%, in Controlled Group (CG) 1 

in 8%. Positive dynamics was also observed while checking index of 

Heart Rate (HR) in BG 1 in 4%, in CG in 2%. Analyzing data of visual 

acuity it was revealed that in BG 1 this index improved in –0,53 dpt., in 

CG 1 in – 0,19 dpt. (p<0,05). Received figures gives the reason to claim 

that given program of physical therapy influences positively on visual 

analyzer function and physical condition components, and proves 

expediency of using of curative gymnastics during lessons.Created 

physical therapy program is based on consistent and balanced usage of 

the following elements: curative gymnastics, physiotherapy, curative 

massage, healthy diet and computer programs as means of physical 

                                                 
4 Kamianets-Podilskyi National Ivan Ohiienko University, Kamianets-

Podilskiy, (Ukraine), kaf_fiz_reabil@kpnu.edu.ua. 

mailto:kaf_fiz_reabil@kpnu.edu.ua
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rehabilitation. Learning of its effectiveness proves its advantage 

comparing to the previous and lets optimize process of physical therapy 

of 13-14 aged children with myopia in conditions of specialized 

educational establishment.  

Key words: children health, visual acuity, myopia, physical 

therapy. 

 

Introduction. Part or full losing of sight is hard illness, 

which considerably limits human abilities, effects our physical, 

psycho-emotional state, social adaptation. Because of visual 

disorders, children suffer from secondary deviations in physical 

development and forming of motor skills. 

According to Euro integration processes in Ukraine, social 

adaptation of children with limited health abilities, visual 

disorders in particular, becomes very important. But successful 

socialization of such children is impossible without sufficient 

level of somatic health and physical development. At the same 

time, it is useful to mention that full or part losing of sight limits 

considerably amount of physical exercises and possibility of their 

using.  In recent years some researchers (Kotkova, 2009) 

established theoretically and experimentally methods, which are 

aimed to correct motor disorders of children with weak eyesight in 

the proses of physical education. Yerakova (2005) created and 

tested health fitness technology in conditions of specialized 

educational establishment. Diachenko created posture faults 

corrective technology for primary school children with weak 

eyesight. Yurchenko created modular corrective technology of 

body positioning disorders. Using of physical exercises, aimed to 

increase the level of physical conditions of healthy children and 

children with vision and hearing disorders, is considerably wider 

due to computer systems.  

At the same time, certain accumulated theoretical and 

practical material connected with physical rehabilitation, 

development and formation of motor skills of teenagers with 

vision disorders witnesses about insufficient results of created 
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physical therapy technologies in conditions of specialized 

educational establishment. 

Goal of research – to lay scientific foundation and develop 

a program of physical therapy of 13-14 aged children with myopia 

in conditions of specialized educational establishment.  

Material and methods of research. Researching was held 

on the basis of Kamianets-Podilskiy specialized boarding school 

of I-III levels according to contract, dating 12 February 2017, 

about cooperation in the field of developing the physical therapy 

program for children of different age with vision disorders. 

Contingent of research consisted of 32 children with myopia, age 

13-14, Basic Group (BG) – 16 children, Controlled Group (CG) – 

16 children. 

Tasks of research were set stage by stage. At the first stage 

(October 2017) and on the second stage (November – December 

2017) implemented effectiveness of created complex physical 

therapy program was defined, results of given program were 

checked experimentally by means of comparing, using methods of 

Maths statistics of opening, intermediate and final, results of 

testing of functional systems of children with myopia in basic and 

controlled groups. 

At the third stage (January – March 2018) received results 

were summarized, conclusions were made, research work was 

formatted.  

Vital capacity of lungs (VCL) is measured by spirometer. 

Person being investigated stands in front of device, nose is 

squeezed with special clip, the end of tube with tip is placed at the 

level of patient’s lips, it shouldn’t bend. Person, being 

investigated, makes maximal deep inhale, place tip in to the 

mouth and makes slow maximal exhale. Children make two deep 

inhales then each 15 seconds three measurements were made. The 

best result was recorded. [1,7] 

Defining heart rate (HR) allows to monitor the reaction of 

cardiac system to loading. Heart rate was checked by pulse. 
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Checking HR was made by means of palpation the heart push. 

Amount of pushes in 1 minute was defined (bpm
 -1

). 

Skiascopy (shadow test). Ophthalmologist very often needs 

to define the level of myopia. Certainly, it is possible to do this 

with the help of Sivtsev Table and set of small glasses with 

dioptric but such method won’t be reliable enough. Skiascopy is 

more effective mean for checking the condition of visual system, 

the term is translated as “observing the shadow”. Cornea and lens 

are responsible for refraction of light. To check it the doctor 

directs the ray of light, with the help of special mirror, onto pupil 

and observes the movement of shadows in the eye. 

Significance of difference between the evaluations of 

physical indexes (VCL, HR) of children with myopia, who were 

divided according to normal law, was checked by means of 

Student t- criteria. Non parametrical criteria of Mann-Witney was 

used to compare skiascopy samples of children with visual 

disorders in basic and controlled groups. During data processing 

reliability P = 95% (probability of mistake 5%) was assumed, that 

means that level of significance p = 0,05. Mathematical data 

processing was done by means of MS Excel XP (Microsoft, the 

USA), Statistica 6.0 (StatSoft, the USA). 

Research results. Discussion. General duration of 

rehabilitation course was 3 months according to specialized 

school program as well as created program [4,5,7]. 

Attenuated regime was set during first period (duration 1 

month). Tasks of the period: Attenuated regime was set during 

first period (duration 1 month): adaptation of organism to physical 

loadings, improvement of muscular-ligamentous apparatus of eye, 

with accent on muscles, which take part in formation of vision. 

Curative gymnastics during the first period of physical therapy 

program was used four times a week. Duration of the curative 

gymnastics activity was 90 minutes. Besides, computer program 

“eYe” was used 3 times a week during attenuated regime. From 

physiotherapy manipulations Ambliokor device and laser therapy 
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were used. Ambliokor device was used once a week, laser therapy 

was used twice a week. Curative massage was given 5 times a 

week. After computer program exercises, curative eye massage 

was given, the other days special massage was given. Balanced 

diet was kept according to school menu [1,2,3]. 

Attenuated training regime was set during second period 

(duration 2 month). Tasks of the period: form muscle sling, rise 

the level of physical condition, further strengthening of eye 

muscles, improve blood supply of eye tissues and muscles. 

Curative gymnastics exercises during the second period 

were held 5 times a week. Duration of the curative gymnastics 

activity was 90 minutes. Computer program “Chibis” was also 

used once a week and program “Shulte table” twice a week. From 

physiotherapy manipulations, devices Ambliokor and Strumok 

were used. Ambliokor device was used twice a week, Strumok 

device was used once a week. Curative massage was given 3 

times a week. After computer program exercises, curative eye 

massage was given. Balanced diet was kept according to school 

menu. Healthy curative diet was kept according to school 

menu [6].  

Analysis of VCL defining showed that among pupils 

medium index before rehabilitation was 2388±351 ml ( ±S), CG 

– 2346±376  ml. Comparing received data with standard 

indicators we can claim that in BG VSL is 30% less than standard, 

in CG 31% less. 

After performing rehabilitation manipulations (examine 

after I period), VCL index in BG of pupils was 2516±367 ml, in 

CG 1 – 2457±394 ml. Thus in BG medium index of VCL 

improved in 130 ml, in CG in 111 ml. Comparing received data 

with standard indicators we can claim that in BG 1 VSL 27% less 

than standard, in CG 28% less. 

After performing rehabilitation manipulations (examine 

after II period), VCL index in BG of pupils was 2792±284 ml, in 

CG 2671±401 ml. Thus in BG medium index of VCL improved in 

x
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376 ml, in CG 1 in 214 ml. Comparing received data with 

standard indicators we can claim that in BG 1 VSL 20% less than 

standard, in CG 23% less. 

Thus in BG medium index of VCL improved in 406 ml, in 

CG 1 in 325 ml. That shows that after performing rehabilitation 

manipulations VCL index in BG improved in 10%, in CG in 8%. 

At the beginning, medium index of VCL among boys of BG 

was 2578±283 ml ( ±S), CG – 2569±344 ml. Among girls, 

corresponding indexes were defined: in BG VCL was 2120±248 

ml, CG – 2050±138 ml. 

After performing rehabilitation manipulations, (examine 

after I period) VCL index among boys in BG was 2700±325 ml, 

CG– 2675±386 ml. Among girls, corresponding indexes were 

defined. In BG VCL index was – 2260±249 ml, CG 2167±124 ml. 

Thus among boys of BG medium VCL index improved in 122 ml, 

CG – in 106 ml. Among girls of BG medium VCL index improved 

in 140 ml, CG in 117 ml. 

After performing rehabilitation manipulations (examine 

after II period), VCL index in BG among boys was 3014±339 ml (

±S), CG – 2900±384 ml. Among girls, corresponding indexes 

were defined. In BG VCL index was 2480±160 ml, CG - 

2367±124 ml. Thus among boys of BG medium VCL index 

improved in 436 ml, CG – in 331 ml. Among girls of BG medium 

VCL index improved in 360 ml, CG in 317 ml. 

Analysis of HR defining showed that among pupils medium 

index before rehabilitation was 80,4±4,4 bpm
 -1

 ( ±S), CG – 

78,9±4,8 bpm
 -1

. Comparing received data with standard 

indicators, we can claim that in BG HR is 14% more than 

standard, in CG in 12%. 

After performing rehabilitation manipulations (examine 

after I period), HR index among pupils of BG was 78,4±4,1 bpm
 -

1
, CG – 78,1±4,6. Thus in BG medium HR index lowered in 2 

bpm
 -1

, in CG in 0,8 bpm
 -1

. Comparing received data with 

standard indicators, we can claim that in BG HR is more than 

x

x

x



61 

standard in 12%, in CG in 11%. 

After performing rehabilitation manipulations (examine 

after II period), HR index among pupils in BG was 77,1±3,4 bpm
 -

1
, CG – 77,2±3,9 bpm

 -1
. Thus in BG medium HR index lowered 

in 3,3 bpm
 -1

, CG 1 – in 1,7 bpm
 -1

. Comparing received data with 

standard indicators, we can claim that in BG HR is more than 

standard in 10%, in CG in 10%. 

That means that after performing rehabilitation 

manipulations HR index improved in BG in 4%, in CG in 2%. 

At the beginning, medium HR index among boys of BG was 

78,1±3,5 bpm
 -1

 ( ±S), CG – 76,9±3,8 bpm
 -1

. Among girls, 

corresponding indexes were defined: in BG HR was 83,3±3,7 

bpm
 -1

, in CG – 81,8±4,4 bpm
 -1

. 

After performing rehabilitation manipulations (examine 

after I period), HR index among pupils in BG was 76,6±3,4 bpm
 -

1
, in CG – 75,7±3,5 bpm

 -1
. Among girls, corresponding indexes 

were defined: in BG HR was – 80,7±3,6 bpm
 -1

, in CG – 81,4±4,1 

bpm
 -1

. Thus in BG among boys medium HR index lowered in 1,5 

bpm
 -1

, in CG in 1,2 bpm
 -1

. Among girls in BG medium HR index 

lowered in 2,6 bpm
 -1

, in CG in 0,4 bpm
 -1

. 

After performing rehabilitation manipulations (examine 

after II period), HR index among boys in BG was 75,6±3,2 bpm
 -1

 

( ±S), CG – 75,7±3,4 bpm
 -1

. Among girls, corresponding 

indexes were defined: in BG HR was 79±2,5 bpm
 -1

, CG – 

79,2±3,6 bpm
 -1

. Thus in BG among boys medium HR index 

lowered in 2,5 bpm
 -1

, CG in 1,2 bpm
 -1

. Among girls in BG 

medium HR index lowered in 4,3 bpm
 -1

, in CG in 2,6 bpm
 -1

. 

Analysis of visual acuity defining showed that among pupils 

medium index before rehabilitation was (–2,42±0.61) dpt. ( ±S), 

CG – (–2,19±0.77) dpt.  

After performing rehabilitation manipulations (examine 

after I period) visual acuity index among pupils in BG was (–

2,24±0,55) dpt. ( ±S),  CG – (–2,17±0.79) dpt. Thus, in BG 

medium visual acuity index improved in (–0,18) dpt., KG 1 – in (–

x

x

x

x
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0,02) dpt.  

After performing rehabilitation manipulations (examine 

after II period) visual acuity index among pupils in BG was (–

1,89±0.56) dpt. ( ±S), CG – (–2 ±0.83) dpt. Thus, in BG medium 

visual acuity index improved in (–0,53) dpt., KG 1 – in (–0,19) 

dpt.  

At the beginning, medium visual acuity index among boys 

of BG was (–2,5±0.61) dpt. ( ±S), CG (–1,71±0.59) dpt. Among 

girls the following indexes were defined: in BG (–2,58±0.60) dpt., 

КГ (–2±0.32) dpt. 

After performing rehabilitation manipulations (examine 

after I period) visual acuity index among boys in BG was (–

2,31±0.55) dpt. ( ±S), CG (–1,71±0.59) dpt. Among girls, 

corresponding indexes were defined: (–2,33±0.47) dpt., CG (–

2±0.32) dpt. Thus in BG among boys medium visual acuity index 

improved in (–0,19) dpt., in CG index did not change. Among 

girls in BG medium visual acuity index improved in (–0,25) dpt., 

in CG index did not change.  

After performing rehabilitation manipulations (examine 

after II period) visual acuity index among boys in BG was (–

1,94±0.58) dpt., CG (–1,5±0.38) dpt. Among girls the following 

indexes were defined: in BG 1 (–2,08±0.60) dpt., CG (–1,7±0.83) 

dpt. Thus in BG among boys medium visual acuity index 

improved in (–0,56) dpt., CG – in (–0,21) dpt. Among girls in BG 

medium visual acuity index improved in (–0,5) dpt., CG – in (–

0,3) dpt.  

Conclusions. Thus, received data give reason to claim that 

created physical therapy program for children of 13-14 age with 

myopia, who study in specialized educational establishment. 

Comparing to previous program of rehabilitation, this program 

influences positively on visual analyzer function and physical 

condition components, helps children with myopia accommodate 

to surrounding environment quicker and with better quality and 

proves expediency of using of curative gymnastics during lessons.  

x

x

x



63 

The results of Shtange test showed the following positive 

dynamics: in Basic Group (BG) 1 in 10%, in Controlled Group 

(CG) 1 in 8%.  

Positive dynamics was also observed while checking index 

of Heart Rate (HR) in BG 1 in 4%, in CG in 2%.  

Analyzing data of visual acuity, it was revealed that in BG 1 

this index improved in –0,53 dpt., in CG 1 in –0,19 dpt.  (p<0,05). 

Dynamic of visual indexes among researched children in 

basic group was more vivid after using curative gymnastics 

during lessons in physical therapy program for 13-14 aged 

children with myopia. 

Further researching perspective is connected with learning 

of effectiveness of created physical therapy program for 

rehabilitation children of young schooling age with vision 

disorders in conditions of specialized educational establishment. 
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RATE OF CHANGE IN MORPHOFUNCTIONAL 

INDICATORS OF GIRLS WITH CEREBRAL PALSY OVER 

7-17 YEARS  

 
Abstract. Relevance of research: to improve the efficiency of 

physical education of girls with cerebral palsy, information on the 

growth rates of their morphofunctional indicators is required.  

Goal and methods of research: the goal was to establish periods 

with the highest and lowest rates of morphofunctional maturation of 

girls with different forms of cerebral palsy in the period of 7-17 years. 

The study involved 80 girls, namely 20 with each existing form of 

cerebral palsy. The following methods were used: analysis, pulsometry, 

sphygmomanometry, dynamometry, spirometry, anthropometry, 

mathematical statistics.  

Results: we have received data on changes in morphological and 

functional parameters of girls with different forms of cerebral palsy over 

7-17 years. We have established the values of growth of morphological 

and functional parameters of girls with different forms of cerebral palsy 

at each age of 7-17 years. These data were considered in the light of the 

provisions of the theory of "systemogenesis", "on the reliability of 

biological systems", "on critical periods of development", "on the 

various types of structural transformations during morphofunctional 

maturation of the organism". This contributed to the establishment of 

the age of girls, during which their morphofunctional maturation occurs 

at high, medium, low rate or stands at the critical level. This indicated 

the influence of biological and pedagogical factors on morphofunctional 

maturation of girls with a certain form of cerebral palsy. The greatest 
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influence of the pedagogical factor, which testifies the necessity to use 

the maximum amount of physical education means, falls on 10 and 16 

years, the influence of the average level - at 7, 9, 12-13 and 15 years.  

Conclusions: The obtained data set preconditions for the 

coordinated with biological peculiarities of pedagogical influence on 

the organism of girls by means of physical culture in order to enhance 

the process of their development.  

Key words: girls, cerebral palsy, maturation, physical education. 

 

Introduction. At different stages of ontogeny, the 

morphofunctional maturation of a child occurs in different tempo: 

the intensive improvement of morphofunctional indicators 

changes a deferred one, stabilization or even some decline. In this 

regard, the functional readiness of the organism to influence on it 

by means and methods of physical education is disparate [15; 19; 

20]. Consequently, the latter should be adequate to the peculiarity 

that is observed at a certain age of the period of 7-17 years during 

the morphofunctional maturation of a child [22]. 

At the present point in time, a considerable amount of age-

specific characteristics has been accumulated in the dynamics of 

morphofunctional indicators of physically healthy girls and boys 

of school age. Such data and account of the positions of the theory 

of systemogenesis [1; 16], on the reliability of the biological 

system [11; 22], on critical periods of development [2], on the 

distinct types of structural transformations (growth and 

differentiation) in morphofunctional maturation of the organism 

[14; 20] allow us to consider the use of means and methods of 

physical education from the perspective of the unity of biological 

and pedagogical factors in such a process [15; 24]. Such 

information is very essential for practice, as it creates the 

preconditions for an objective assessment of the possibilities of 

each child at a certain age of 7-17 years. Given the available 

capabilities, the educator finds adequate means and methods of 

physical education for achieving the maximum effect in 

improving these opportunities without prejudice to the 
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development of the organism determined by the appropriate 

individual program [17; 18; 23-25]. Thereby, forecasting is 

considered as one of the most significant factors that determines 

the success of further medical and pedagogical influence on the 

organism of a child with a disability in consequence of the disease 

of cerebral palsy (hereinafter referred to as a child with a CP) for 

the implementation of rehabilitation means, kinesitherapy or (and) 

ergotherapy [5; 8; 9]. The importance and necessity of obtaining 

data on morphofunctional maturation of children 7-17 years of age 

with a CP in part confirms the fact of the development of this 

issue in oligophrenopedagogy, notably, there are a large number of 

researches devoted to this issue, both domestic and professionals 

of the near and far abroad [10, с. 7-8].  

We revealed with the help of the conducted analysis of 

scientific literature that O.V. Guzii (2002) studied the dynamics of 

morphofunctional indicators of boys with CP at age 13-15 years, 

at the age 15-17 years - M.S. Kovin'ko (2002), O.A. Merzlikina 

(2002 ), S.P. Demchuk (2003). In the meantime, we note that they 

classified the form of the CP by the methods of K. A. Semenova 

[9], but it was not taken into account during the processing of 

data. In the research of N.V. Ganzina (1997), the age of a sample 

of individuals with the CP was in the range of 17-40 years. A 

considerable number of researches carried out by specialists from 

the far abroad coincide with the 60s of the last century, but they 

are devoted to the study of mainly morphological indicators in the 

context of growth processes. At a later stage (80th and 90th) the 

main direction of researches was the study of the relationship 

between growth processes and metabolism indicators, mental 

capabilities, some other functional characteristics of children with 

CP [3; 5].   

Hence, existing researches are characterized by 

fragmentation, the samples are heterogeneous in terms of age, 

different indicators and methods for setting their values are used. 

At once, an important and necessary factor is the systematic 
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(every 10 years) refinement of available data on morphofunctional 

maturation of children in the period of 7-17 years. The above-

noted stipulated the need for the study of the isolated problem.  

Goal of research – to establish periods of the largest and 

the least rates of morphofunctional maturation of girls with the CP 

at 7-17 years. 

Material and methods of research. The study involved 80 

girls, namely 20 with spastic diplegia, hemiparesis, hyperkinesis 

and atonic-astatic forms of CP; with the beginning of the study all 

girls turned 7 years old. We determined the form of CP by the 

method of  K. A. Semenova [9]. The research was conducted in 

compliance with the World Medicine Association declaration of 

Helsinki: Ethical principles for medical research involving human 

subjects (2013). The study protocol was approved by the Ethical 

committee of the Lviv State University of Physical Culture. 

Indicators were determined every year in September-October, 

namely: length, body weight, encircling dimensions of the chest 

(EDC), lung capacity (LC), systolic and diastolic arterial pressure 

(AP), resting heart rate (HR) and wrist strength of the unharmed 

limb. To determine the LC, we used a water spirometer, to 

determine the AP - automatic tonometer "VA-330" was used, to 

determine wrist strength we used the wrist dynamometer DK-90. 

All tools corresponded to the requirements of standardization, and 

the technology of obtaining data met the recommendations of 

special literature [4; 6; 12; 13]. The obtained empirical data was 

interpreted after the transfer of absolute values of indicators to the 

scores. To this effect, every age of children was considered from 

the perspective of the intensity of change in a certain indicator in 

the period of 7-17 years: the total change (for the whole period) 

was 100%; annual change - the difference in the values of the 

indicator (in percentages), which reflected the speed of the 

process. The values were transferred to the score: high rate of 

growth of the indicator - 3 scores, average - 2, low - 1, very low - 

0 scores. The total score of the three morphological and five 
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functional indicators testified the general rate of change in a 

certain age of the period of 7-17 years. For morphological 

indicators, the scores from 9 to 7 showed a high rate of change, 

from 6 to 4 - the average rate, from 3 to 1 - the low rate; 0 and less 

indicated subcritical period in development. For functional 

indicators, compliance with the rates was assessed accordingly by 

the scores 15-13; 12-7; 6-1; 0 and less.  

Research results. Annually the b o d y  l e n g t h of the 

girls with different forms of CP increased, which led to its 

augmentation over the period of 7-17 years on 49.6 cm (100 %). 

The annual change in the value indicated such facts: a high 

augmentation (28.2 and 48.5% of the total 100%) was observed 

between 7 and 9, 14 and 16 years (p <0,05); lack of change - other 

periods except 9 years and 16 years; during which they accounted 

respectively 5 and 7.9% (р>0,05). B o d y  w e i g h t of girls over 

7-17 years increased by 31.2 kg (100 %; р <0,05). The high 

augmentation was only between 7 and 8, 12 and 14, 15 and 16 

years, since it was 13.8, 40 and 16.3% respectively (p <0.05), and 

the average (5.1-5.2% ) - between 8 and 10 years (р <0,05); in 

other periods we noted only the tendency to change, as it was 

statistically unreliable (р >0,05). E D C has grown in size from 7  

to 17 years in average by 29,6 cm (р <0,001). The high 

augmentation (from 10.6 to 14%) was indicated between 7 and 9, 

11 and 13, 14 and 15, 16 and 17 years, the average (9.9%) - only 

at 15 years (p <0,05); at another age the change was unreliable.  

In terms of functional indicators, then the development of 

the neuromuscular system of girls with different forms of CP 

according to the data of the wrist dynamometry of the unharmed 

limb was marked by a certain peculiarity. Thus, in the period of 7-

17 years, the indicator of girls with spastic diplegia increased by 

20.5 kg, girls with hemiparesis - by 19.2 kg, with hyperkinesis and 

atonic-astatic forms - by 16.1 and 15.5 kg respectively (р <0,05). 

At the meantime, we observed a similar tendency, namely, the 

annual improvement of the indicator and practically the with same 



71 

tempo: high (augmentation is 67.7-70.2%) - between 12 and 15 

years, the average (8.3-9.9%) - between 16 and 17, low (4.8-

7.1%) - between 8 and 9, 10 and 11 years (р <0,05); in other 

periods there was only a positive tendency. LC between 7 and 17 

years has increased by 2355,1±38,3 ml, but the augmentation was 

uneven: high - only between 14 and 16 years (59.5% of the total), 

the average - between 10 and 11, 12 and 13, 16 and 17 (by 27.2%) 

(р <0,05); In another age, the change in the indicator was 

statistically unreliable. S y s t o l i c  A P over 7-17 years has 

increased by 16,4 mm Hg to 107,1±1,33 mm Hg  (р <0,001). But 

the annual change was marked by such a peculiarity: increase has 

shifted by a decrease and vice versa; a high rate (28, 57.3 and 

29.9%) was found between 7 and 8, 10 and 11, 12 and 13 years 

respectively, a decrease (by 32.3%) - between 8 and 9 years (р 

<0,05). D i a s t o l i c  A P from 7 to 17 years has increased by 

2,1 mm Hg  and was consequentially 72,3±0,69 mm Hg (р >0,05). 

The result was caused by the uneven change in the indicator: in 

each period, the augmentation was high, with the exception of the 

age between 15 and 16 years (low augmentation), but reliable 

between 8 and 12, 13 and 15 years (р <0,05).  

Resting H R over 7-17 years has decreased by 31,8 BPMs
-1

, 

and the definitive value was BPMs 
-1

 (р <0,05), which indicated 

the economical heart function. But between 9 and 10, 11 and 12 

years, we detected the negative change in the indicator - HR 

increased by 37.7% and 5.7% respectively, although it is reliable 

only in the first case. Between 7 and 9, 10 and 11, 13 and 17 

years, the HR of the girls was improving at a fast pace, between 

12 and 13 years - at a low pace, but in all cases - by a statistically 

significant amount (р <0,05).  

The obtained data allowed to distinguish the periods during 

which the functional readiness of an organism to influence by 

means and methods of physical education is the greatest. That is 

to say, in such periods the influence of biological factor is 

decreasing and the influence of pedagogical factor is increasing on 
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morphofunctional maturation of girls with different forms of CP. 

At the same time, the change in their indicators is practically no 

different, except for the wrist strength of the unharmed limb. At 

every age of the period of 7-17 years, it is significantly greater in 

spastic diplegia and hemiparesis than in atonic-astatic form and 

hyperkinesis.  

Besides, taking into account the dependence of the change 

in morphological and functional indicators at the age of 7-17, 

proposed by L.V. Volkov (1989) and V. I. Lyakh (1989), the 

following is established: the most (augmentation for one year, 

10% or more ) intensive growth process is at 7-8 and 14-15 years, 

and the process of differentiation of structural transformations - at 

10 and 16 years. In another age, the intensity of these processes is 

moderate (7.5-9.9% for one year), low (5-7.4%) or critical (0-

4.9%) (Table 1). 

Discussion.  Heterochrony is a distinctive feature in the 

development of individual organs and systems at 7-17 years. It 

provides the adaptive effect of the body to the influence of 

external factors [1; 14; 22]. Reliability of functioning is one of the 

criteria of maturation of an organism [11; 22], and a differential 

peculiarity - high sensitivity to the influence of external factors [2; 

20], especially in differentiation of structural changes [14; 19]. 

Table 1 

Score characteristic of morphofunctional changes of girls with 

different forms of CP during the period between 7 and 17 

years  

Age period, years Morphological 

indicators 

Functional 

indicators 

between 7 and 8  9 (h)    9 (a) 

between 8 and 9 7 (h) – 2 (c) 

between 9 and 10 4 (a)    3 (l) 

between 10 and 11 0 (c)  12 (a) 

between 11 and 12 3 (l) – 7 (c) 



73 

between 12 and 13 6 (a)   6 (l) 

between 13 and 14 4 (a)   1 (l) 

between 14 and 15 8 (h)   5 (l) 

between 15 and 16 8 (h)   9 (a) 

between 16 and 17 6 (a) 10 (a) 

N o t e. It has been marked: «h» – high augmentation intensity, 

«a» – average, «l» – low, «c» – critical period in development  

 

For this reason, it is justified to consider the latter as 

favorable (sensitizing) periods for the use of means and methods 

of physical education in the development of morphofunctional 

indicators of children at 7-17 years [2; 19]. Favorable periods 

determines a significant improvement in functional indicators in 

the absence (slight improvement) of morphological indicators, 

since the high rate of change in the latter indicates an intensive 

course of the growth process. It is accompanied by a low 

sensitivity of the organism to the influence of external factors (in 

our case - the means and methods of physical education); 

therefore it is less favorable for morphofunctional maturation.  

The obtained data are consistent with the indicated 

regularities, although they were formulated according to data 

obtained from physically healthy children, without developmental 

violations. Partially, they confirm the results that we have 

obtained at earlier stages of the study of children with CP [3; 4], 

as well as some other researchers [18; 21] on the peculiarities of 

development of children with impaired functions due to disease on 

the CP.       

One of the causes for this is the difference in the 

morphological changes of children of the same age and gender, 

but with a different nosology or physically healthy. Particularly, 

we are talking about some delay in the physical development of 

children with the CP as compared with the latter [6, с. 219-221]. 

The following cause-and-effect relations are characteristic for 

pathological changes in the organism: one cause may provoke a 
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chain of consequences, the emergence of which in the future 

becomes the cause of new abnormalities, and initiates an 

accompanying symptoms of the basic pathology [3; 9; 10]. In our 

case, one of the reasons may be the more intense formation of the 

accompanying symptoms of children with CP caused by the 

disease, in particular, less physical activity, more limitation of the 

display of motor function, etc. In the meantime, the scientific 

statements of the general pathology are proved true, namely the 

nature of the unity of structure and function [1; 7; 8; 9]. Thus, 

active muscular activity is a factor in stimulating a positive 

change even at the lowest morphological levels; the result of such 

activity reflects the reaction of the organism in the structures 

connected with the functions. In particular, none factor of the 

surroundings can directly affect a certain function of the organism, 

- it changes the latter only indirectly, particularly by the influence 

on the structures that perform this function [23-25].  

Conclusions. 1. At the present stage there is insufficient 

empirical data on the age of girls with different forms of CP, 

which is most favorable for the pedagogical influence on their 

organism in the period between 7 and 17 years for its maximum 

development, in view of biologically conditioned natural 

tendencies and features. 2. The conducted experiment has 

established age periods with different degree of dependance of 

morphofunctional maturation of girls with different forms of CP 

from biological and pedagogical factors. 3. The least influence of 

the biological factor, and therefore the highest degree of 

functional readiness of the organism to the influence of such a 

pedagogical factor as physical load, falls on 10 and 16 years; 

moderate load will be adequate at 7, 9, 12-13 and 15 years, and 

low load - at 8, 11 and 14 years. 

We see the further research perspectives in the formation of 

the content of physical activity of girls with different forms of CP, 

aimed at solving various problems in terms of content and which 

involves considering the obtained data.  
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CEREBRAL CIRCULATION OF HIGHLY QUALIFIED SUMO 

AND JUDO WRESTLERS 
 

Abstract. Relevance of research: increasing the effectiveness of 

competitive activities of high qualification athletes, whose specialization 

is sumo and judo wrestling, is impossible without improving the 

approaches to the formation and implementation of the content of their 

preparation and restoration.  

Goal and methods of research: the goal was to establish the 

peculiarities and state of display of cerebral circulation indicators of 

highly qualified sumo and judo wrestlers in the period of direct 

preparation for the main competitions. We studied 20 highly qualified 

athletes (candidates, masters of sports and masters of sports of 

international class) from 18 to 26 years, whose specialization is sumo 

and judo wrestling. During the research, the following methods were 

used: from the general scientific - the analysis of the information of 

literary sources, from medical-biological - tonometry, tetrapolar 

impedance reopeltysmography, reocardiography, reoencephalography; 

mathematical statistics.  

Results: Continuous classes of sumo and judo wrestling lead to a 

pronounced tension in the adaptation of the brain vessels to physical 

activity, consisting in asymmetry of paired hemodynamic parameters, 

reduced blood supply to the left hemisphere, significant  hypersthenia of 

the wall of arterioles in the right hemisphere. Cerebral circulation of 

highly qualified sumo and judo wrestlers is characterized by individual 

peculiarities, the main of which is the stress in the blood supply of the 

brain or the violation of the adaptation of vessels to physical activity. 

We have found a negative trend that is typical for the period of direct 
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preparation of combat athletes for major competitions, and it can be 

reduced by increasing the duration and variety of recovery tools, as well 

as adjusting the load parameters to reduce the intensity or volume.  

Conclusions: The obtained data should be taken into account 

when forming the content of athletes restorative measures.  

Key words: combat athletes, sumo and judo, cerebral circulation, 

athletic preparation. 

 

Introduction. The preparation process of highly qualified 

athletes needs constant improvement [4, с. 8-9].  Athletes of high 

qualification have one of the perspective directions connected 

with improvement of their special physical performance, increase 

of functional state and optimization of restoration measures [2; 10; 

11; 21].   

At the current stage of the program of improving these 

indicators of highly qualified athletes, whose specialization is the 

sumo and judo wrestling, is considered as a complex dynamic 

system [1; 8; 13].  It is also noted [3; 18] that for the effective 

management of such a system it is critically important to have 

detailed information on its current state, the optimal ratio of 

pedagogical, biomedical resources and a complex of recovery 

measures. In connection with the latter, the issue connected with 

the peculiarities of cerebral circulation of the wrestlers of the 

identified styles becomes very relevant. This is largely due to the 

fact that insufficient supply of the brain with blood can 

significantly influence the sporting result; at the same time, it can 

threaten the life of the athlete altogether [7; 16]. 

However, at the present stage of the development of sports 

science in general and related to different kinds of wrestling in 

particular, the issue of the state of cerebral circulation of highly 

qualified wrestlers at different power of physical activity remains 

practically out of the attention of researchers. This stipulates a 

nessesity to conduct a research in the specified direction.  

Goal of research was to establish the peculiarities and state 

of display of cerebral circulation indicators of the highly qualified 
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sumo and judo wrestlers during the period of direct preparation 

for the main competitions. 

Material and methods of research. The research was 

attended by 20 athletes, whose specialization is the sumo and judo 

wrestling, whose age was within the 18-26 years. All of them 

belonged to highly qualified athletes, because there were 2 

candidates for the master of sport, 11 masters of sport,  7 

international masters of sport.  The research was conducted in 

compliance with the World Medicine Association declaration of 

Helsinki: Ethical principles for medical research involving human 

subjects (2013). The study protocol was approved by the Ethical 

committee of the Lviv State University of Physical Culture. At the 

beginning and at the end of the research, we studied the 

hemodynamic indicators using tonometry, tetrapolar impedance 

reopeltysmography, reocardiography and reoencephalography. 

The method of tonometry was realized using a tonometer "VA-

330" and recommendations of special literature [5, p. 129-130]: 

arterial pressure (AP) was measured in sitting position after rest 

during 3-5 minutes. The method of tetrapolar impedance 

reopeltysmography was realized using the device "Reoanalizator 

RA 5-01" and the computerized analyzer "ReoCom KhAI". The 

electric current of the "RA-5-01" device was of low amplitude but 

high frequency, namely at the level of 30-60-150 kHz. Using this 

method, we determined the main parameters of systemic and 

regional circulation. The method of reocardiography contributed 

to the registration of the heart rate (heart rate, BPMs
-1

) by the 

second standard leads and stroke volume (SV, ml). The method of 

reoencephalography was used to estimate the magnitude of the 

tonic tension of arteries walls  of different diameters that provide 

the brain with blood. So the value of the indicator characterizing 

the time of blood transfusion in the hemisphere (Q-α, ms) showed 

the state of tonic tension of the wall of the arteries of large 

diameter. The value of such an indicator as time of reduced filling 

of vessels with blood (RF, ms), made possible to establish the tone 
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of arterial vessels of medium diameter. To study the tonic tension 

of arterial walls, we used the dicrotic index (DCI,%), and the tonic 

tension of the veins walls  - diastolic index (DSI,%). At the 

meantime, with these indicators, we additionally determined the 

amount of venous outflow (VO,%).   

Research results. The regulation of cerebral circulation to a 

certain extent is autonomous. Along with this, under certain 

conditions (hyperventilation, lowering of arterial pressure below 

50-60 mm Hg, some others), there may be significant changes in 

the blood circulation. The study of the state of cerebral 

hemodynamics of the sumo and judo wrestlers showed the 

following. Given the average values of the indicators 

characterizing the level of tonic tension of the magistral arteries, 

in particular Q-α and RDF, we have found the correspondence of 

the received data to the lower limit of normative values for 20-30-

year-old men. At the same time, it was noted that the level of tonic 

tension in vessels of medium diameter significantly exceeds the 

norm, because the RF in the right hemisphere is 150.6 ± 5.2 ms, in 

the left one - 120.8 ± 8.5 (Table 1). 

The venous outflow in the swingeing majority of the 

examined athletes practically did not differ from the age norm for 

a physically healthy person, as it was 12.3 ± 7.3% for the vessels 

of the right and 13.49 ± 8.5% for the vessels of the left 

hemisphere. Such a character of the dependence of these 

characteristics provided athletes with a high or sufficient level of 

blood supply to the cerebral hemispheres. Particularly, the mean 

value of ARG for vessels of the right hemisphere was 81.5 ± 2.8 

y.o., for vessels of the left hemisphere - 64,2 ± 2,9 y.o. In 

connection with the obtained data we indicated that the studied 

wrestlers are characterized by a marked increase in the tone of 

arteries of medium diameter, arterioles and venules.  

A more detailed analysis of the obtained data on the state of 

cerebral circulation contributed to the selection of sample of 

athletes, whose values of some studied indicators significantly 
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differed from the normative. Arterioles and venules of such 

athletes were highly sensitive to the physical activity which they 

used during training sessions. Thus, 12 out of all 20 athletes who 

were involved in the study, had the level of tonic tension of 

arterioles and venules significantly exceeded the upper limit of 

assessment standards. n particular, the value of VO in the right 

hemisphere was 12.3 ± 0.7%, in the left 

Table 1 

The main indicators of cerebral circulation of highly 

qualified combat athletes  

Valu

es 

Q-α, ms RDF, ms RF, ms ARG, y.o. DCI, % DSI, % VO, % 

d s d s d s d s d s d s d s 

x  
154,7 163,1 39,9 44,6 150,6 120,8 81,5 64,2 94,9 98,2 89,0 67,5 12,3 13,5 

m 27,4 27,8 9,2 1,4 5,2 8,5 2,8 2,9 4,6 2,4 6,5 5,6 0,7 0,8 

N O T E. It has been marked: d – the right hemisphere of the 

brain, s – the left hemisphere, ARG – rheogram amplitude, DCI – 

dicrotic index, DSI – diastolic index, VO – venous outflow, RDF 

– rapid filling of vessels with blood, RF – reduced filling of 

vessels with blood, Q-α – blood transmission time in the 

hemispheres hemisphere - 13,5 ± 0,8%, DCI - respectively 94,9 ± 

4,6 and 98,2 ± 2,4%, DSI - 89 ± 6,5 and 67,5 ± 5,6%. At once, we 

noted the absence of violations of venous outflow despite the 

increased tone of the magistral vessels supplying the blood to the 

brain. 

It was also revealed that 6 of the examined athletes had a 

decrease in blood supply to the brain, namely: 5 of them had a 

one-sidedness blood supply, but it was related to the left 

hemisphere, 1 of them had twosidedness blood supply. However, 

there was a distinct individual peculiarity. In some cases, signs of 

tension or violation of the adaptation of cerebral circulation to 

physical load resulted in increased tone of arterioles and venules, 
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which resulted in decreased blood supply. In the other case, in 

addition to increasing the tonic tension of the walls of arterioles 

and venules, such a change was also observed in the tone of 

arteries of medium diameter. Another peculiarity was that the 

tonic tension of the brain vessels of different diameter did not 

differ from the normative values, but there was an asymmetry of 

blood supply to the cerebral hemispheres.  

Discussion. Durable use of high-intensity physical exercises 

during the sessions of the sumo and judo wrestling results in an 

increased tone of arteries of medium diameter, arterioles and 

venules, which differs from the established assessment standards 

for 25-30-year-old men. The values of indicators of the 

functioning of the brain vessels of different diameter which differ 

from the established, testify to a certain strain of adaptation 

processes due to the physical activity that athletes used during 

training sessions [20; 21]. 

However, other obtained data indicate the lack of 

distinctions in the blood supply of the cerebral hemispheres of the 

vast majority of the athletes under study. One of the reasons for 

this result is related to the venous outflow that remains for such 

athletes at the proper level [1; 6]. Regarding the data which reflect 

the individual peculiarities of adaptive shifts, namely, the tonic 

tension of the brain vessels of large and medium diameter, then 

one of the reasons for this result is due to the high capacity of the 

training load and the specifics of the competitive activity. The 

latter consists in the frequent display of static stress, which may 

additionally affect the state of functioning of the brain vessels [1; 

18]. It is also marked that asymmetry of blood supply to the 

cerebral hemispheres which was also found for some athletes, is a 

feature of incomplete recovery of the body after physical load [16; 

21].  

Another reason may involve the fact that the athlete faces 

stress, since stress is also one of the important factors that affects 

the normal circulation of the cerebral hemispheres [7].  In this 
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regard, it is noted that not only competitive, but also preparatory 

activities of athletes of high qualification can lead to emergence of 

stress, especially during the period of direct preparation for the 

main competitions [10; 12].  According to some researchers [6] 

and other data [15; 22] stress is the main reason for overloading 

the system of blood supply of the right hemisphere of individuals 

with right orientation of motor asymmetry of hands; the main 

cause of overload of individuals with another options of such 

orientation (left orientation, ambidexterity)- increase of tonic 

tension of arterioles walls, venules, venous outflow disorder [1, с. 

158].  

Meanwhile, in connection with the above-mentioned, data 

which evidence the lack of a sustained character in the marked 

violation of the adaptation of brain vessels to physical activity are 

significant. Notably, it has been observed that changing the 

parameters of the latter in the direction of reducing the intensity, 

volume and diversification of the content of rest, including 

restoration measures, can positively affect the reduction or even 

the complete elimination of these violations [9; 19].   

Thus, the obtained data indicate that the most sensitive to 

the special physical loads used by highly qualified sumo and judo 

wrestlers are the arterioles and venules of these athletes, and their 

venous outflow is violated insignificantly during the direct 

preparation for the main competitions. In addition, carrying out of 

restorative measures and correction of physical loads will lead to 

decrease of tone of arteries of medium diameter, arterioles and 

venules, and also increase of cerebral circulation [9; 14; 17].   

Conclusions: 1. Continuing sessions of sumo and judo 

wrestling lead to a pronounced tension in the adaptation of the 

brain vessels to physical activity, which lies in asymmetry of 

paired hemodynamic indicators, reduction of blood supply to the 

left hemisphere, a significant increase in the tone of the wall of 

arterioles in the right hemisphere. 2. The cerebral circulation of 

the highly qualified sumo and judo wrestlers is marked by 
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individual characteristics, the main of which is the stress in the 

blood supply of the brain or the violation of vascular adaptation to 

physical activity. 3. The revealed negative tendency is 

characteristic for the period of direct preparation of combat 

athletes for the main competitions, but it can be reduced by means 

of increasing the duration and diversification of the recovery 

means, as well as adjusting the load parameters in the direction of 

reducing the intensity or volume.  

Further researches should be refered to the development of a 

program to eliminate the negative tendency in cerebral circulation 

of highly qualified sumo and judo wrestlers at the stage of direct 

preparation for major competitions.  
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PHYSICAL PREPARATION STRUCTURE OF THE 7-

YEAR-OLD GIRLS DURING THE SCHOOL YEAR 

 
Abstract. Relevance of research: Simulation is one of the leading 

approaches to improving the content of students' physical exercises and 

its implementation. In addition, it involves taking into account data on 

changes in the students' physical state during the school year.  

Goal and methods of research: in connection with the afore-

referenced we conducted the research, the goal of which - to determine 

the structure of the physical preparation of 7-8-year-old girls using the 

traditional approach to the organization and implementation of the 

current content of physical education during the school year. The study 

involved 60 girls at age 7-8 years who were selected by random 

sampling and who were engaged in physical exercises in the main 

medical group. During the research, the following methods were used: 

analysis, systematization, pedagogical testing, mathematical statistics.  

Results: During the school year, girls significantly improve all 

physical qualities, with the exception of the flexibility remaining at the 

reached level. The structure of physical preparation of these girls at the 

beginning of the school year by 64%, at the end - by 70% is determined 

by four statistically independent variables. In the first case, it is 

muscular strength, the explosive strength of the muscles of the lower 

extremities, coordination in ballistic movements on maximum range and 

in cyclic locomotions. In the second case, we identified muscular 

strength, flexibility, coordination in acrobatic motor activity and speed 

force.  

Conclusions: taking into account the obtained data will increase 
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the effectiveness of the content of physical activity classes in improving 

the physical preparation of 7-8-year-old girls while studying at 

elementary school and training in the chosen sport.  

Key words: girls, elementary school, physical preparation, 

dynamics, structure of change.  

 

Introduction. During the last decade, health and physical 

preparation indicators of children during studying at general 

secondary education institutions are deteriorating each year [2; 3; 

5; 7; 11; 13]. Such a condition indicates the need to improve 

approaches, ways of organizing physical education, the formation 

and implementation of its content in various forms during the 

study of children, primarily in elementary school. The latter is 

based on the fact that during this period there is an actualization of 

desires and abilities in the aspect of their development [1; 5; 6; 

10]. In this regard, it is important to inform researchers about 

improving the effectiveness of the content of physical education 

of elementary school students in solving various tasks in the case 

of optimization of the physical preparation indicators, on which it 

is necessary to make deliberate action during physical exercises in 

various forms [4; 9; 15; 16]. In the meantime, during the study of 

materials from literary sources, we found that the available data 

are fragmented and have some inconsistency. This does not 

contribute to the successful resolution of the isolated scientific 

problem, and thus requires further research in the defined 

direction. 

Goal of research – to determine the structure of the 

physical preparation of 7-8-year-old girls using the traditional 

approach to the organization and implementation of the current 

content of physical education during the school year.  

Material and methods of research. The study involved 60 

girls, who at the beginning of the experiment turned 7 years old; 

they began to study in the second form of elementary school, and 

were engaged in physical education in the main medical group. 

With regard to the above mentioned, the research was conducted 
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in compliance with the World Medicine Association declaration of 

Helsinki: Ethical principles for medical research involving human 

subjects (2013). The study protocol was approved by the Ethical 

committee of the Kamianets-Podilskyi National Ivan Ohiienko 

University. During the experiment, we studied the physical 

preparation of girls, using the data obtained by pedagogical 

testing. In connection with the latter, and taking into account the 

recommendations of the researchers, [1; 5; 8] we formed a battery 

of tests. It made it possible to assess the state of development of 

the basic conditional qualities and some coordination displays. 

The formed battery includes tests to determine: coordination in 

cyclic locomotions (shuttle run 4 х 9 m), acrobatic motor actions 

(three forward rolls), ballistic motor actions with stance on 

maximum range (throwing a tennis ball with a leading hand on the 

range at a run); explosive strength of muscles of the lower 

extremities (standing long jump), mobility of the lumbar spine (sit 

and reach) and shoulder joints (dislocation of a measuring rule 

behind the back), speed (20 m sprint) and absolute muscular 

(dynamometry of the leading/not leading hand's wrist) strength. 

Testing was conducted at the beginning and end of the school 

year. The obtained data corresponded to the normal statistical 

distribution of individual values in the sample. We worked out the 

obtained data by adequate methods of mathematical statistics, in 

particular, by means of which one can determine the basic 

univariate statistics, as well as the method of factor analysis. We 

used the formula recommended by the researchers to obtain data 

on changes in the values in the indicators [3; 7; 8]. Regarding 

factor analysis, then we used its normalized version: it provided 

for the separation of the main components and the normalization 

of data with the help of varimax rotation; with the help of the 

latter, the number of studied indicators was reduced (data 

reduction) and the peculiarities of the interconnections between 

them were determined (classification of variables) [8, p. 184-185].  

Research results. At the beginning of the school year, the 
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development of absolute muscular strength, mobility in the 

shoulder joints, coordination in cyclic locomotions and ballistic 

movements on the range was at the low level (Table 1). To the 

average level corresponded the development of mobility of the 

lumbar spine, to higher than the average level - the development 

of explosive and speed force, and to the high level - only the 

development of coordination in acrobatic motor activity.  

At the end of the school year, we found a change in the 

values in the indicators of girls' physical preparation. In particular, 

all physical qualities have significantly improved (from р ˂0,05 to 

р˂0,001), with the exception of mobility of the lumbar  

Table 1 

Display and change of values in indicators of physical 

preparation of 7-year-old girls during the school year 

Indicator At the 

beginning 

At the end Change t 

x  m x  m abs. in % 

Shuttle run 4 х 9 m/s 13,5 0,22 12,9 0,13 0,6 4,7 2,51* 

Throwing on a range 

with a leading hand, 

m 

6,3 0,31 8,0 0,26 1,7 26,6 4,14*** 

Three forward rolls, s 6,2 0,19 5,6 0,15  0,6 9,4 2,35* 

Standing long jump, 

sm 
104,5 2,40 112,9 2,41 

8,4 8,1 2,48* 

Sit and reach, sm 5,9 0,59 5,4 1,05 -0,5 - 8,3 0,41 

Dislocation of a 

measuring rule behind 

the back, sm 

58,5 1,17 61,0 1,45 2,5 - 4,2 1,32 

20 m sprint, s 5,0 0,11 4,6 0,06  0,4 8,6 3,39** 

Dynamometry of the 

right hand's wrist, kg 
4,0 0,44 9,7 0,62 

5,7 142,4 7,47*** 

Dynamometry of the 

left hand's wrist, kg 
3,9 0,47 7,6 0,59 

3,7 94,8 4,84*** 

 

spine and shoulder joints, since the change here was 8,3 and 4,2% 

respectively, which indicated merely a negative tendency 

(р>0,05). 
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Factor analysis of the same values at the beginning of the school 

year showed that the physical preparation of girls was 

characterized by four statistically independent factors. The total 

contribution of these factors to the total variance was 64%; the 

remaining 36% considered as a contribution of unidentified 

factors (Table 2).  

As for the first factor (contribution to the total variance 

22.9%), then the largest factor loads (from 0.930 to 0.943) were 

the dynamometry of the right and left hands' wrist.  Both 

indicators characterized the same physical quality, and the 

interrelation between the values of these factor loads was positive. 

In view of this, the data were interpreted as follows: with the 

increase in the value of one indicator, the value of the second 

increases, and the factor must be considered as such reflecting the 

muscle strength.  

The second factor (contribution to the total variance 15 %) 

was characterized by only one variable with statistically 

significant value. Such a variable was the standing long jump 

(factor load (–0,793). Therefore, the factor was considered as 

reflecting the explosive force of the muscles of the lower 

extremities.  

On the third factor (13,9 %) we found one variable, namely 

throwing a tennis ball on a range; its factor load (–0,705). The 

above-mentioned allowed to denote this factor as “coordination in 

ballistic movements with stance on maximum range”.  

Table 2 

Factor structure of physical preparation of 7-year-old girls at 

the beginning of the school year   

Variable 

(physical preparation indicator) 

Factor 

I II III IV 

4 x 9 m race 259 025 215 751 

Standing long jump -122 -793 082 -195 

Sit and reach 270 -109 277 -703 

Throwing a tennis 

ball in the upright position from the place 
-042 -244 -705 020 
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20 m sprint -284 652 345 -133 

Three forward rolls 049 293 -502 012 

Dislocation of a measuring rule behind the 

back 
-252 -368 498 122 

Dynamometry of the right hand's wrist 930 -035 -048 008 

Dynamometry of the left hand's wrist 943 041 009 019 

Accumulated variance 2,058 1,350 1,247 1,131 

Contribution to the total variance (total 64%) 22,9 15,0 13,9 12,6 

N o t e. hereinafter «0» and commas were not put; statistically 

significant values are highlighted by bold 

 

The fourth factor (12,6 %) was characterized by two 

statistically significant but independent variables.  These variables 

included  shuttle run 4 х 9 m and  sit and reach,  and their factor 

loads were respectively 

0,751 і (–0,703). These variables reflected coordination in cyclic 

locomotion and flexibility, but the value of the first was greater 

than the second. Therefore, this factor was interpreted as 

"coordination in cyclic locomotions". 

At the end of the school year the structure of physical 

preparation of the same girls to some extent differed from the one 

established at the beginning of the school year. We identified four 

statistically independent factors, and their total contribution to the 

total variance was 70% (Table 3).  

 On the first factor (contribution to the total variance 21,6 

%) the two variables had the largest factor load, namely the 

dynamometry of the right hand's (0,923) and the left hand’s 

(0,889) wrist. Using the same approach as when interpreting the 

data of the first factor at the beginning of the school year, we 

noted the following: the factor reflects the muscular strength.  

 On the second factor (16,7 %) we identified two variables, 

namely the sit and reach (factor load  (–0,755)) and dislocation of 

a measuring rule behind the back (0,829). These variables 

characterized the flexibility, and the negative interrelation 
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 Table 3 

Factor structure of physical preparation of 7-year-old girls at 

the end of the school year  

Variable 

(physical preparation indicator) 

Factor 

I II III IV 

4 x 9 m race -132 133 646 317 

Standing long jump -022 -175 -064 -723 

Sit and reach -154 -755 255 -084 

Throwing a tennis 

ball in the upright position from the place 
452 -429 073 -477 

20 m sprint 216 -063 045 837 

Three forward rolls 089 -037 840 -048 

Dislocation of a measuring rule behind the 

back 
004 829 218 -002 

Dynamometry of the right hand's wrist 923 043 080 013 

Dynamometry of the left hand's wrist 889 050 -076 166 

Accumulated variance 1,943 1,499 1,260 1,589 

Contribution to the total variance (total 70 %) 21,6 16,7 14,0 17,7 

 

between their values indicated the following: with the increase of 

value in one indicator, the value decreases in the other and vice 

versa.  In our case it was positive, as the less result in the 

dislocation behind the back, and higher result in the sit and reach 

testify to the best level of mobility in the corresponding joints. In 

connection with the above, this factor was interpreted as 

"flexibility".  

On the third factor (contribution to the total variance- 14%), 

only one variable with a statistically significant value of factor 

load (0.840) was distinguished - namely three forward rolls. Due 

to this, the factor was interpreted as "coordination in acrobatic 

motor activity".  

On the fourth factor (17,7 %) we found the most factor load 

in two variables - standing long jump (-0.723) and 20 m sprint 

(0.837). Taking into account the values of these loads; the fact of a 

positive shift of the adaptive effect in improving the 

corresponding to these indicators explosive and speed forces from 
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exposure to one of them [1; 3; 6]; a negative interrelation between 

values, which, however, also indicated a positive tendency for 

changing of both indicators in case of an impact on one of them, 

this factor was interpreted as the "speed force".   

Discussion.  Physical preparation is determined by a 

complex of indicators that reflect the state of development of the 

basic conditional qualities and different displays of coordination 

[4; 16]. The change in these qualities of girls is marked by 

peculiarities that are associated with a large augmentation of a 

certain indicator at a certain age, display of its value at the reached 

level or even a significant deterioration; these are sensitive and 

critical periods of development of a certain physical quality [1; 

12; 15].  But the information of professor V. K. Balsevych (2000) 

indicates that there are differences between the data for the 

specified periods that were received by different researchers. We 

considered the data of our study namely in this connection. 

Particularly, we note that when comparing the structure of 

physical preparation of girls, obtained at the beginning and end of 

the school year, significant discrepancies were found between 

them (Table 4). Thus, in the end, only one quality of the four 

physical qualities revealed by the factor analysis at the beginning 

of the study was revealed to be the same, namely the absolute 

muscle strength, which was determined by the result of the 

dynamometry of the wrist.  

The comparison of factor analysis data (see Table 2 and 3) 

and the dynamics of these data indicators of physical preparation 

of girls during the school year (see Table 1) indicated the 

following. The physical qualities which were highlighted in the 

beginning have improved significantly in the course of the school 

year, with the exception of flexibility, which according to the two 

indicators (sit and reach and dislocation of a measuring rule 

behind the back) was marked only by the tendency to change, 

namely, the negative one. 

These data do not contradict the results of other researchers 
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[4; 15; 16] about the development of muscle strength. In 

particular, these authors state that 

Table 4 

Comparison of the indicators that determined the structure of 

physical preparation of 7-year-old girls during the second year 

of study at the educational institution 

 
Physical preparation indicator At the 

beginning 

At the end 

4х9 m shuttle run  + (12,6 %)  

Throwing on a range  + (13,9 %)  

Three forward rolls   + (14 %) 

Standing long jump  + (15 %)  

Sit and reach  + (16,7 %) 

 + Dislocation of a measuring rule behind the 

back 

 

20 m sprint  + (17,7 %) 

Dynamometry of the right hand's wrist + (22,9 %) 

 + 

+ (21,6 %) 

 + Dynamometry of the left hand's 

wrist 

 

the absolute muscle strength of girls and boys over 7-8 years, as 

well as in subsequent age periods increases. This happens 

primarily due to an annual increase in the muscles' mass, as 

evidenced by such a change in the body weight of children. 

Regarding the data on other physical qualities, which were 

selected by factor analysis at the end of the school year, then they 

primarily reflected peculiarities of the dynamics of physical 

preparation indicators of girls. One of the peculiarities was that 

the qualities that we have isolated, increased significantly during 

the year. Such data did not contradict the available data in the 

special literature [1; 4; 5; 7; 10; 11; 15] that the age of 7 years is 

sensible for the development of various displays of coordination, 

speed and flexibility.  

Some inconformity, which was recorded in our data on 

flexibility, does not contradict the general concept of its age 
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dynamics of school age girls. It is notorious that the improvement 

of the flexibility indicators, due to the specifics of this quality, 

occurs only with the purposeful impact on it. Within this 

framework, the obtained result (the display of flexibility at the 

achieved level) confirmed the above-mentioned, and in addition, it 

confirmed the need to increase the volume of loads aimed at 

developing this physical quality during physical education classes.  

Conclusions. 1. The physical preparation change of 7-year-

old girls during the second year of study in a general secondary 

education institution largely determines the development of 

physical qualities, which were distinguished by a factor analysis 

of data obtained at the end of this period. 2. The data obtained 

during the experiment give grounds for the assumption of the 

necessity for the primary impact on the physical qualities, which 

were distinguished by factor analysis at the end of the school year. 

3. In connection with the obtained data, we note the necessity for 

additional attention of the physical education teacher for the 

development of such physical qualitity as flexibility of 7-year-old 

girls.  

Further researches should be directed to the development of 

a methodology for improving the physical preparation of 7-year-

old girls in the act of implementation of various forms of physical 

activity during the second year of study at elementary school. 
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PREOPERATIVE REHABILITATION CARE IN TOTAL 

HIP JOINT REPLACEMENT BY RAPID RECOVERY 

APPROACH IN SLOVAKIA 

Abstract. Relevance of research: Hip fractures and arthrosis are 

currently one of the serious illnesses presenting as a serious health 

problem faced by the aging population. The health problem is not just 

the wound itself or arthrotic changes accompanied by severe pains and 

difficulties to get up and walk on the affected lower limb, but also the 

risk of inadequate healing after surgery. Also, significant disability and 

reduced ADL performance may continue despite the immense advances 

in surgical techniques, nursing care and rehabilitation.Nowadays, which 

is primarily aimed at reducing the cost of health care, it is necessary to 

ensure that this reduction in costs is not at the expense of the quality of 

health care and future medical success. In general, physiotherapy for 

total hip joint replacement is considered to be a routine matter that 

deals mainly with mobility training, increased muscular strength, and 

basic day-to-day activities such as bed-to-chair transition, standing and 

walking. In addition to these attributes, physiotherapists also need the 

patient's own experiences and psychological responses such as anxiety 

and fear.  

Goal and methods of research: The aim of the thesis is to point 

out the importance of preoperative preparation of the patient for total 

replacement of the hip joint and its impact on the reduction of recovery 

after surgery. As a method, a case study of the 33 year patient indicated 

for total hip replacement was selected. The patient underwent a 
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comprehensive preoperative three-month preoperative treatment (from 

the moment of indication to surgery to performance itself) and 

subsequent post-operative rehabilitation treatment of three and a half 

months.  

Results: A comprehensive rehabilitation program was developed 

taking into account the patient's health and Rapid recovery 

recommendations in preoperative and postoperative care. During the 

preparatory phase of the operation, the patient was modified by motor 

stereotype walking, strengthened lower limb muscles, especially 

musculus quadratus femoris and pelvis stabilizers. Lower limb 

circumference values increased by 2 cm, hip muscle strength increased 

from grade 3 to grade 4 of the Janda muscle tests, and shortened 

muscles iliopsos were released on the affected side. Taking into account 

the operational complications and subsequent comprehensive care 

according to Rapid Recovery recommendations, the stay in the hospital 

was reduced from 12 days to 5 and the patient returned to normal 

working life from 6 months to 4 months.  

Conclusion: Rapid recovery program requires the development of 

a new culture not only in normal orthopedic outpatient clinics but also 

in hospitals. In the past, and nowadays in some regions of the world, 

slow recovery with extended acute hospitalization for several weeks has 

been thought to be the best way for patients to recover and achieve a 

good result after complete replacement of either the hip or knee joint. 

The results of total hip joint surgery studies showed a significant 

reduction in hospital stay without increasing the remission rate. 

Subsequently, patient satisfaction increased, accompanied by a 

reduction in health care costs and a faster return to normal daily life.  

Key words: total joint replacement, peri operative physiotherapy, 

rapid recovery, physical therapy 

 

Introduction. Nowadays, which is primarily aimed at 

reducing the cost of health care, it is necessary to ensure that this 

reduction in costs is not at the expense of the quality of health care 

and future medical success. In general, physiotherapy after total 

hip joint replacement is considered to be a routine matter that 

deals mainly with mobility training, increased muscle strength, 

and basic day-to-day activities such as bed-to-chair transition, 
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standing and walking. In addition to these attributes, 

physiotherapists also need the patient's own experiences and 

psychological responses such as anxiety and fear. The long-term 

effects of physiotherapy interventions have not been sufficiently 

evaluated, leading to doubts about which physiotherapy method is 

best. Moreover, the constantly negative effects on the daily life of 

the patient point to the shortcomings of today's routine 

physiotherapy treatment. 

Operational performance is just the beginning of the entire 

healing process. Postoperative rehabilitation is aimed at 

verticizing the patient, walking, and restoring the correct 

functioning of the hip joint. An inalienable part is to include 

rehabilitation before the operation itself. For the patient, it is much 

easier to rehabilitate after surgery, which can then lead to a faster 

release of the patient from the hospital to the home environment 

(Dungl, 2005). Within the critical approach, Cavanna et al. (2009) 

adds that the most optimal approach to therapy has not yet been 

established. 

As part of patient rehabilitation, it is important to remember 

the basic principle. The movement itself has a maintenance and 

repair effect on the structure and function of the locomotor 

system. This influence is also transferred to the function of other 

organs of the human body, including the infrastructure and human 

psyche. The primitive peoples were already aware of the positive 

impact of human movement on human health and therefore, for 

example, to fight with dance. The task was to improve physical 

fitness and to motivate psychological motivation to improve 

combat performance (Véle, 2006). 

The Rapid Revoy concept involves introducing well-

described procedures for this concept, which often requires a 

review of these procedures. Therefore, multimodal methods have 

been proposed and adopted, and established by dedicated centers 

(Ibrahim, Khan, Nizam, et al., 2003). 

According to Lombard, Berend, Adams (2010), a rapid 
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recovery program begins before the surgery itself and determines 

the patient's suitability for surgery. An important introductory part 

is an adequate assessment of the patient's health by appropriate 

orthopedic examination and determination of suitability for the 

operation itself. The professional team headed by orthopedics 

must motivate the patient and ensure that the expectation of the 

patient, the patient's family and the surgeon are aligned. 

As stated by Lombardi, Viacava, Berend, (2006) in their 

study, changing the approach and thinking of the whole team 

involved in patient care, and simplifying operational protocols, 

nursing protocols, and physiotherapeutic approaches, they have 

enabled patients to recover more quickly and safely the affected 

structures and a fuller return of the patient to normal daily life. 

Goal of research – the aim of the thesis is to point out the 

importance of preoperative preparation of the patient for total 

replacement of the hip joint and its impact on the reduction of 

recovery after surgery. 

Material and methods of research. The aim of the thesis is 

to point out the importance of preoperative preparation of the 

patient for total replacement of the hip joint and its impact on the 

reduction of recovery after surgery. As a method, a case study of 

the 33 year patient indicated for total hip replacement was 

selected. 

Patient indicated for total hip joint endoprosthesis in 

October 2017. After the orthopedic decision to indicate patient to 

surgery, the patient was subsequently examined by a 

physiotherapist and included in the rapid recovery program. In the 

initial examination, the patient's overall posture, muscles function 

and power of muscles of the hip, shortened musculus iliopsoas, 

thigh circumference and leg lengths were evaluated. 

A Janda functional muscular test was used to assess the muscular force of 

the patient, distributing muscle strength to six degrees of muscle strength (Tab 1). 
Muscle 

strength 

Description of Muscle Function 

0 (zero) when trying to move the muscle can not show even the smallest 



112 

flashes. 

1 – T 

(trace) 

the muscle can perform approximately 10% of the muscular force 

compared to the normal muscle, which is a bump when attempting to 

move. 

2 – P 

(poor) 

muscle represents 25% of the muscle strength compared to the normal 

muscle. Although the muscle can move within the range of motion, it 

can not overcome the force of gravity. Therefore, the conditions for 

testing should be modified to exclude the effect of gravity on as large a 

measure as possible. 

3 – F 

(fair) 

muscle represents 50% of muscle strength versus normal muscle. The 

muscle can make movement in the whole range of movement with 

overcoming gravity. 

4 – G 

(good) 

muscle corresponds to 75% of normal muscle strength. This means 

that the muscle can easily move within the entire range of movement 

and can overcome the moderately large external resistance 

5 – N 

(normal

) 

muscle strength corresponds to the normal muscle, respectively muscle 

with very good function. The muscle is able to overcome considerable 

external resistance at full motion. Therefore, it corresponds to 100% of 

normal. 

Tab 1 Functional Muscle Test (Janda, 2004) 
 

A Janda´s functional muscular test for the evaluation of 

shortened muscle groups (Tab 2) was used to assess the musculus 

iliopsoas muscle shortness. 
Degree of 

shortened muscle 

Description 

0 - Unshortened 

muscle 

the thigh in the horizontal without deviations, the pre-

kneeling slips at the relaxed knee vertically to the ground, 

the sash is slightly displaced laterally 

1 - Little 

shortened uscle 

in the hip joint is a light, slight grip, when the abdominal 

musculus iliopsoas predisposes slightly obliquely forward 

2 - Great 

shortened muscle 

in the hip joint there is a pronounced fleeting position, the 

pressure on the distal surface of the thigh towards the 

hyperextension can not be achieved by the horizontal 

position of the thigh, the pre-ellipse faces obliquely 

forward, the patella is pulled upwards 

Tab 2. Functional Muscle Test for Shortened Muscles (Janda, 

2004) 
 

The values of the thighs were compared to each other 
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against the healthy lower limb and subsequent progress in 

rehabilitation. Measurement of the thighs was performed 

according to Janikova (1998) at a height of 10 cm above the 

patella (where we measured muscle weakness of the musculi 

vasti) and 15 cm above the patella (where we evaluated the 

musculus quadratus femoris). 

The pre-operative preparation of the patient consisted of 

individual exercise designed to increase muscle strength, 

relaxation exercises focused on musculus iliopsoas and training of 

mobility in common daily activities. Common day-to-day 

activities included bed-rehearsal practice, sessions and stand-ups, 

walking training for two forearms crutches on various terrains, 

and dressing training. Also, the psychological preparation of the 

patient for surgery and consultation with the surgeon with a 

detailed description of the on-going surgical performance was 

included. 

Research results. A 33-year-old patient sent for 

physiotherapeutic examination by orthopaedics after an indication 

of total left hip joint endoprosthesis. Planned operation for 60 

days. As part of the aspect examination, we observe flaton with 

significant impact on the outer edge of the left foot during 

walking. The left musculature of the lower limb is significantly 

hypotrophic (Tab 3), the pelvis is slightly skewed, the 

paravertebral muscles are slightly hypertonic, the head is in the 

central position. An antalgic posture with significant left leg 

lowering. Walking is disproportionate with attacking more to the 

right side, the step of the left lower leg shortened. Walking on the 

toes painful, after the heels could not be investigated. 

Lower extremity 

The the day of 

the indication 

for operation 

2 months after 

 (1 day prior 

operation) 

Right 
10 cm 40 cm 40 cm 

15 cm 45 cm 45 cm 

Left 

(affected) 

10 cm 37 cm 39 cm 

15 cm 39 cm 41 cm 
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Tab 3 Lower Extremities Circuits 
 

When comparing the anatomical length (from trochanter 

maior to malleolus lateralis) of the lower limbs, we observe the 

symmetry (Table 4). Slope of the pelvis observed at the initial 

examination is attributed to the truncated musculus iliopsoas, as 

described in Table 5. 

Lower extremity 

The the day of 

the indication for 

operation 

2 months after 

 (1 day prior 

operation) 

Right 86 cm 86 cm 

Left (affected) 86 cm 86 cm 

Tab 4 Lower Extremities Length 
 

Lower extremity 

musculus iliopsas 

The the day of the 

indication for 

operation 

2 months after 

 (1 day prior 

operation) 

Right 0 0 

Left (affected) 2 1 

Tab 5 Shortened musculus iliopsoas 
 

When examining the muscle strength of each muscular 

group according to the Janda test (Tab 6) we observe a significant 

weakening of the muscular force in the left lower limb. In the case 

of abduction, external and internal rotation, we can describe a 

strong weakening of the muscular force that causes the patient 

secondary pain in standing and walking. 

Lower 

extremity 
Motion 

The the day of 

the indication 

for operation 

2 months after 

 (1 day prior 

operation) 

Right 

 

Abduction 5 5 

Adduction 5 5 

Flexion 5 5 

Extension 5 5 

Internal 

Rotation 
4 4 

External 

Rotation 
4 4 
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Left (affected) 

Abduction 2 3 

Adduction 3 4 

Flexion 3 4 

Extension 3 4 

Internal 

Rotation 
2 3 

External 

Rotation 
2 3 

Tab 6 Muscles Strength 
 

The patient was subsequently examined on the planned day 

of hospitalization after completing the 60-day preparation. When 

comparing the measured values with the values on the first day of 

the rehabilitation exercise, we can see improvements in all the 

observed stages. The thigh circumference values were improved 

by about 10% in the observed plane 10 cm above the patella and 

approximately 5% in the reference plane 15 cm above the patella. 

The musculus quadratus femoris itself was more marked and 

optically resembled muscle on a healthy limb. By releasing 

exercises we have been able to reduce the muscular iliopsoas 

tension by one degree and by strengthening exercises to increase 

muscle strength in all the muscles monitored by one degree. The 

exercise itself was limited by pain in the hip joint area, which 

greatly reduced the patient's comfort either during exercise or 

during day-to-day activities. To prevent the undesirable pain 

effect, analgesics in tablet form were indicated every 12 hours, 

and infiltrative analgesic therapy was given approximately 1 hour 

before exercise. After exercise, elements of negative 

thermotherapy were used to relieve swelling, reduce pain and also 

to support blood flow in the affected area.  

The values of the lengths of the lower limbs have not 

changed, but when examining the view we can observe the 

adjustment of the position of the pelvis in one plane. This was 

mainly due to the release of the abdominal musculus iliopsoas. 

Discusion. The main task of the lower limbs is to provide 

locomotor, postural activity and support of the whole movement 
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system (Véle, 2006). The muscles of the hip joint forms a large 

mass that is designed to ensure joint strength. They act on the 

position of the pelvis and the spine, thus ensuring the upright 

holding of the body (Janda, 2004). As reported by Dylevsky 

(2009) and Véle (2006), musculus iliopsas flects and adheres to 

the hip joint. In his unilateral contraction, he rotates the pelvis to 

the opposite side, and thus slips the position of the pelvis that 

affects the entire hold of the body. In the initial examination, the 

patient has oblique pelvis. It was influenced by the unilateral 

abdominal musculus iliopsoas. With its partial release (from stage 

2 to stage 1), we achieved pelvic balancing, influenced the 

position of the spine, reduced the pain radiating to the spine, and 

maintained a reasonable range of movement in the affected joint, 

as Hromadková (2002) points out in her recommendations. 

Hromádková (2002) further recommends focusing on 

improving the overall condition of the patient. It is necessary to 

focus on strengthening the muscles of the lower limbs in two 

phases. In the first phase, he describes the isometric contraction 

practice m. quadriceps femoris and mm. glutei. In the second 

phase, engage the resistance of the lower limbs to strengthen the 

overall muscular force. In our case study, the two phases were 

progressing in the patient. At the beginning of the exercise unit we 

did the isometric contraction practice m. quadriceps femoris and 

mm. glutei. Subsequently, the patient practiced resistance 

exercises with the help of tools. This resulted in an increase in 

Janda test muscle strength by an average of one degree, and an 

increase in the thigh muscle circuits averaging 7.5% in both 

measured circuits. 

According to the authors Uchytil, Jandačka and Foldyna 

(2010), preoperative rehabilitation and patient preparation have 

been hurting many negative factors. The most important factor is 

pain and thus the patient's interest in exercise. This is confirmed 

by the team of Gupta, Garg and Gupta (2014) and describes pain 

management not only in preoperative but also postoperative pain 
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as one of the biggest challenges. In our patient, we performed a 

local infiltration analgesia in the preoperative period as 

recommended by Gupta, Garg and Gupta (2014), which contained 

a combination a large volume of dilute solution of a long acting 

local anaesthetic agent in combination with NSAID. 

Conclusion. As part of patient rehabilitation, it is important 

to remember the basic principle. The movement itself has a 

maintenance and repair effect on the structure and function of the 

locomotory system. This influence is also transferred to the 

function of other organs of the human body, including the 

infrastructure and human psyche. It is necessary to be aware and 

not to forget the pre-operative education of the patient, which is 

also pointed out by the authors Berend, Lombardi, Mallory (2004) 

in their study. They mark it as one of the easiest and safest ways to 

increase the effect of an ongoing operation waiting for the patient. 

The authors evaluated the effect of an individual rehabilitation 

program on patients. This rehabilitation program and pre-

operative education include information on hospital stay, planned 

performance, and early release into home care. The authors point 

to the fact that patients who underwent this pre-operative 

rehabilitation were released into home care much sooner 

(approximately 5.4 days versus 8 days). 
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THE NEW STRATEGY OF EDUCATION IN THE PERIOD 

OF A SOCIAL CHANGE IN POLAND. SELECTED 

STANDARDS AND DEMANDS 

Abstract. Relevance of research: the social change in Poland has 

a significant impact on the development of the education system, 

including its reforms.  

Goal of research: thus the search for new and more perfect forms 

and methods in the process of education and upbringing of the young 

generation. The general concept of the reform of the education system in 

Poland is based on considerations of social transformation.  

Results: Objectives and conditions for their realization will 

depend on the implementation and adaptation skills of both teachers 

and pupils as well as the whole society.  

Keywords: education, social change, educational demands, a 

reform of education. 

 

Introduction. Social changes that took place in Poland in 

1989 determine the development of a modern human. Due to 

those changes the man has to build a new system of values as well 

as improve the existing ones. In 2004, Poland became a member 

of the European Union. The whole process of social 

transformation brings about challenges and expectations. 

Undoubtedly, the current period is the time of breakthroughs in 

political, economic and spiritual area.. The old social and 

theoretical structures decline or lose credibility. The new ones do 

not satisfy human needs, aspirations and hopes. Consequently 

chaos in the hierarchy of values, ideas and information as well as 

disperse attitudes occur. Some of the changes which we have 
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witnessed in various areas of life are dynamic, the others are slow 

or there is lack of them. Often the political reality causes 

frustration, discouragement and pessimism of the young 

generation, and all this weakens the enthusiasm and energy to tbe 

proactive. It should be emphasized that the Polish accession to the 

European Union is an important factor of transformations in all 

areas of life, including the reconstruction of education. A new 

educational strategy is being created with critical and creative 

doctrines of teaching that also change reality. 

Material and methods of research. The transition from a 

centrally planned economy to a market economy forces changes in 

the preparation of graduates from all types of schools. It is 

necessary to have developed educational and self-creation 

competence. The picture of an innovative man, who has acquired 

knowledge about the world and about himself in the course of 

education and self-education, is becoming indispensable need for 

the proper functioning in the society. Undoubtedly, approaching 

Europe in economic, technological or legal terms is a controllable 

process carried out gradually and deliberately whereas issues 

relating to the wider cultural layer do not have the proper rank and 

projection. It is necessary to create a multi-dimensional 

educational strategy based on a profound reform of the 

educational system in Poland. This strategy has created conditions 

for educational activities in order to enable the full individual 

development. This can be accomplished through simultaneous 

educational activities in the field of mental, moral, social, 

aesthetic education and education to culture. Social integration 

brings many positive elements, but also many risks such as 

insecurity, backsliding, unemployment and poverty in the society. 

Hence there is a need to prevent these forms of threats by creating 

a new educational strategy.  

Contemporary educational transformations. The concepts of 

reforms in Poland.  

Education is most often understood as a broad upbringing 
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and educational process a kind of impact of the older generation 

on the younger. The purpose of this action is to change people 

who live in certain social conditions, shaping attitudes to the 

educational ideals and goals, which in a given society are worth 

implementing and valued by the society. The basis of a new 

education philosophy has become a critical and creative doctrine 

according to which the task of education is to prepare the younger 

generation to contribute to civilization, stimulate innovation, 

creativity, changes in the surrounding world
1
. An important 

dimension of this doctrine is the subjectivity of people engaging 

in educational activities. The concepts of education focus on 

creating conditions for unrestrained development of the psyche, 

taking into account individual needs of a man, and the acceptance 

of universal values that a society supports and accepts. Education 

should serve a man and a society in which he lives. This 

understanding of education should provide opportunities for the 

comprehensive development of the individual. The purpose of all 

educational institutions is to assist and support individuals in 

achieving and recognizing their life goals. 

The educational reform pays special attention to the quality 

of education and upbringing, the proper selection of the content of 

programs tailored to the requirements of a modern economy and 

society. Of important significance is the teaching staff which must 

be open to new developments and methods of education. Nimiec 

J. writes that the quality of life of the society in the early twenty-

first century bears clear signs of a deep and multilateral crisis. 

Applied too quickly development Activities supporting the 

development of capitalist principles of functioning of the 

economy which have been applied too quickly as well as the 

absence of relevant experience and competence, has led to 

mistakes and consequently to uncontrolled enrichment of some 
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people and the impoverishment of others
2
 certainly raises 

inequalities in education. The primary purpose of education is to 

help each individual to develop their skills [...]. Acquisition of 

skills and competencies must be accompanied by the formation of 

a character, cultural openness and stimulation of social 

responsibility
3
.  

In the report Education - there's a hidden treasure  prepared 

for the International Commission on Education of the twenty-first 

century (the committee set up at the initiative of UNESCO - 

chaired by J. Delors consisted of 14 personalities from different 

parts of the world) presented the main principles of education, that 

direct the human to learn the world, other people and himself
4
.  

Learning in order to live in a community – one should 

broaden their knowledge about others, about their history, 

traditions, and religions, learn to co-exist in the community, a 

peaceful settlement of conflicts.  

Learning in order to know how to acquire specific 

knowledge – a modern man should have a profound general 

knowledge base. He should also be able to use the tools to acquire 

new knowledge.  

Learning in order to operate – it is a competence of each 

person described as technical and vocational skills, ability to cope 

with difficult and new situations.  

Learning to be present and active in life – education is 

responsible for the development of a critical thinking ability 

among all the people, the ability of judgment and decision 
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i Młodzieży, Warszawa, 1997, p.26. 
4 W. Rabczuk, Strategiczne cele edukacji w świetle raportu Delorsa J., Biała 

Księga Unii Europejskiej [in]Realia i perspektywy reform oświatowych, (red) 
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making, creativity, understanding of phenomena and processes
5
. 

The basis for determining the educational goals is a system 

of values recognized by the society. 

Values as the base for educational activities. 

As it is known, originally the concept of „values” was used 

in the economy; a value is the price of something „it is how much 

something is worth in material terms; a feature which can be 

expressed  in the money equivalent or other means of payment
6
. 

And the category of a value was introduced to philosophy by RH 

Lotze (1817-1881). The work by C.H. von Ehrenfels „System der 

werttheorie” written in 1893 is considered to be the first study in 

the field of axiology
4
. In contrast, all education, if it should serve 

the social and moral development cannot disregard the values, i.e. 

everything that is considered valuable, important and valuable to 

the individual and the society.  

The new educational strategy requires a reference to values 

in the education of children and adolescents in particular. 

Education, through which pupils are not introduced to the world 

of values, is generally hemi education not effective, and often 

thoughtless and socially harmful. This is because it does not 

prepare enough to distinguish good from evil, and thus to make 

life decisions consistent with the fundamental principles of 

morality
5
. Contemporary Polish educator Denek K. says that, 'The 

values are the driving force. Occur in human life as a compass, 

which sets the direction of the actions
6
. 
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It should be emphasized that the values in the educational 

process are not able to prevent all forms of evil in the life of the 

individual and social life of people, but without them, their 

behavior and moral attitude would be even less desirable.  The 

new education strategy should use values that are not in doubt, i.e. 

the universal, timeless also called basic values and common. 

The authors of the elaboration “Main directions of 

improving the education system in Poland”
7
 cite the strategy of 

educational reform presented by one of the world's leading experts 

of education - Husen T. Here are some of them:  

 smooth, controlled rate of reform requires a central 

control, but above all a harmonious cooperation between the 

authorities, teachers and pedagogical supervision; 

 educational reform may be successful only as a part of a 
socio-economic reform and not its substitute  as politicians want 

it; 

 the necessary condition for reforming the school system 
is mobilizing adequate financial resources and appropriate staff 

training- teachers and educational administration for correct 

implementation of the reform; 

 prerequisite for the success of the reform is the creation 

of research centers, which through their empirical and diagnostics 

research results will introduce reform plans and assess the impact 

of changes caused by introduced solutions;  

 effective implementation of the reform must take a long 
time: it requires a systematic and gradual introduction of the 

desired changes, appropriate pilot studies and follow-up effects. 

The man as a subject to educational activities. 

One of the most important elements of the new strategy of 

education is to prepare people for the ability to acquire knowledge 

through education and self-education. Self-directed learning is the 

process of formation of a modern man. The man is a free 
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individual, autonomous and sovereign towards himself and others. 

He is a human person developing through a lifetime. The 

individuality is the life mechanism emerging in the separate mode 

of existence. It is in every human person uniting all his personal 

features
8
. The man has the possibility for creating values that 

make up his biography. Thanks to this the man becomes a carrier 

of the values. An important element of the learning competencies 

of a modern man is self-education. The ability to self-educate is an 

indispensable element of an adult human figure exceeding the age 

limits. Learning is a factor which supports development. It helps 

to strengthen personal competences and create new ones. Learning 

also enhances and modifies the interpersonal, social, and 

organizational competences as well as contributes to the 

modification and development of new executive competences.  

Research results. The new self-study educational strategy 

can be seen as a creative process involving the creation of oneself, 

self-discovery, self-assessment of the activities in the perspective 

of undertaken purposes. The essential condition for the self-

education is the development of certain personality features that 

are conducive to the development of the individual. Courageous 

personal attitude is one of them. It is worth noting that apart from 

the properties enabling self-directed learning, self-education 

workshop is also important
9
.  It should also be emphasized that 

the changes in education are aimed at:  

 equalization of educational opportunities,  

 raising the level of education of the society by promoting 
education and higher education,  

 meeting the educational aspirations of the society,  

 promoting the improvement of the quality of education 

which is understood as an integral process of education and 

training,  
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9 Compare: M. Paluch, Człowiek w zmieniającym się społeczeństwie, Sanok, 
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 rational use of resources allocated to education,  

 linking vocational education system to the labor market.  
The task of education today is to prepare an active, mobile 

and effectively acting man in the new conditions of a social 

change. The new education strategy consists of many elements 

due to the large scope of this issue. At the end of this work I will 

discuss the basic directions of the discourse on the contemporary 

national and European educational teleology, which may focus on 

the following issues:  

 stimulating the intellectual, psychological and mental 
readiness to accept the (learning) of cultural otherness, 

multiculturalism and ethical, religious ideological and moral 

diversity;  

 exposing the cognitive euro-cultural or geo-cultural 

content, overcoming accumulated national regional, local and 

historical prejudices which are irrational from the point of view of 

the contemporary social phenomena as well as political, cultural 

and civilizational processes in Europe;  

 developing interests, organizing meetings and discussions 
for adolescents to teach the different cultures, customs and 

traditions associated with them as well as contemporary forms of 

social life. This allows to inspire the attitudes of tolerance, 

openness to other cultures and expressing willingness to dialogue 

and consensus over the own scale of values;  

 reduction of xenophobia, stereotypes and all forms of 
ideological and religious fundamentalism;  

 development of a balanced, critical and rational empathy 
for the problems of the evolution of customs and cultural rules of 

social life, understanding the cognitive and emotional distance to 

their own experience and learning the systems of values of other 

nations
10

. 
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Conclusions. The presented thesis on the concept of the 

reform of the educational system in Poland is due to significant 

changes in all areas of life. The necessity of these reforms and 

changes in a way of thinking results from circumstances which are 

brought by Polish presence in the European Union. For polish 

society to keep up with the rapidly changing conditions of the 

labor market in all work professions, there is an urgent need to 

implement in Poland, the European Union Council Resolution 

dated 28.05.2004 on lifelong guidance and education. Today, 

education is to prepare not only the younger generation, but every 

human being to life, to the ever-changing social reality. However, 

financial constraints can become a threat to the full 

implementation of the idea of educational reforms. A reform 

requires additional expenditures for investments and 

organizational changes. The financial obstacles and economic 

realities of the country should be taken into account. Poland in 

order not to remain the periphery of the EU
11

 must implement 

educational reforms to change the people, the country and Europe. 

It is also important to conduct systematic research that will 

determine how established strategies, educational reforms are 

implemented, and what results they bring. 
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PECULIARITIES OF PHYSICAL PERFORMANCE 

INDICATORS' DISPLAY OF 1st-2nd YEAR YOUTHS OF 

THE PHYSICAL EDUCATION DEPARTMENT 

 
Abstract. Relevance of research: in the current conditions in 

Ukraine there is a crucial  "rejuvenation" of a significant majority of 

chronic diseases, primarily cardiovascular, which negatively affects 

both the state of health and the total life expectancy - an integral 

indicator of the state welfare. Physical performance as one of the 

components of the physical state, reflects the potential ability of the 

body to perform physical effort without reducing the specified level of 

functioning of the organism, but primarily its cardiovascular and 

respiratory systems. The conducted research is intended to determine 

the level of functioning of the cardiovascular system of 1st-2nd year 

youths of the Physical Education Department on the graduated exercise 

due to the results of the Harvard step-test.  

Goal of research: to discover the state of functioning of the 

cardiovascular system of 1st-2nd year youths of the Physical Education 

Department due to the results of their reaction to graduated exercise.   

Research methods: during the study, we used the following 

methods: pedagogical, biomedical, statistical analysis.  

Results: indicate, that the level of physical performance of the 

majority of 1st-2nd year youths of the Physical Education Department is 

low or lower than average. A comparison of the two groups of studied 

youths engaged in cyclic and acyclic sports revealed, that according to 

the studied indicators of the Harvard step-test there were no statistically 

significant relationships among them, taking into account the fact that 

the study samples met the established requirements. The low level of 
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functioning of the cardiovascular system on the graduated exercise of 

1st-2nd year youths of the Physical Education Department, above all, is 

connected with the poor mechanism of regenerative processes, in 

working with such students more attention should be paid to training 

classes of aerobic nature, primarily, for the overall endurance 

development.  

Key words: cardiovascular system, graduated exercise, Harvard 

step-test index, functional test. 

 

Introduction. The analysis of recent researches in scientific 

literature [8; 11] indicates that in Ukraine, according to the Law of 

Ukraine "On Higher Education" [5], "On Physical Education and 

Sports" [6], considerable attention is paid to physical perfection 

and self-improvement of higher education applicants. Formation 

of students' positive attitude towards physical education, 

recreational physical education and sports in general will 

positively affect, in particular, their physical state.  

Physical performance is an integrated expression of 

functional and physical abilities of a person and is characterized 

by such objective factors as: body build and anthropometric 

indicators, power and efficiency of providing mechanisms of 

energy supply, strength and endurance of muscles, the state of the 

locomotor system, intermuscular coordination, neuroendocrine 

regulation of a mental state [2].  

Some scholars mainly focus their attention on the study of 

physical performance (as one of the components of physical state) 

of only competitive sportsmen. Thus, Kovpak S.V. [3] deals with a 

subject of assessing the special working ability of free-style 

wrestlers, Raspitin V. I. [7] considers psychological means for 

increasing the athletic performance of weightlifters. Berezhanskyi 

O. O. [1] studied the issues of improving the physical 

performance and functional state of biathlonists at the stage of 

preliminary basic preparation. 

Regarding the researches, which consider the functioning of 

the cardiopulmonary system as a result of the graduated exercise 
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of 18-19-year-old students [10], then they are primarily intended 

to highlight the state of functioning of the blood supply system, 

external respiration and physical health of students during Step 

aerobics sessions. 

Researches of students' physical health indicators due to the 

characteristics of physical performance, aerobic and anaerobic 

productivity of their body reveal the issues on the effect of 

running training of aerobic and anaerobic focus on physical 

performance, aerobic and anaerobic performance of the body of 

21-23-year students.  [9]. 

Studies that would be related to the display of physical 

performance of 1st-2nd year higher education applicants of the 

Physical Education Departments were not identified or conducted. 

Given the fact that each student of the Physical Education 

Department at the beginning of studies chooses a particular sport, 

in which he will be engaged in throughout the course of study, it 

would be appropriate to know the level of functioning of his 

cardiovascular system during the graduated exercise: according to 

the results of the functional test - Harvard step-test index.  

On the other hand, this study will also be important for 

lecturers-trainers, as they will be able to get acquainted with 

research materials that are relevant to their students.   

Goal of research – to discover the state of functioning of 

the cardiovascular system of 1st-2nd year youths of the Physical 

Education Department due to the results of their reaction to 

graduated exercise.   

Material and methods of research. The study was attended 

by 1st-2nd year higher education applicants of the bachelor's 

degree of the Physical Education Department of the Kamianets-

Podilskyi National Ivan Ohiienko University of Speciality 014.11 

Secondary Education (Physical Education) and 017 Physical 

Education and Sports - a total of 53 youths. At the time of the 

study 23 young men turned 18 years old, 30 - 19 years old. 

The research was conducted in compliance with the World 
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Medicine Association declaration of Helsinki: Ethical principles 

for medical research involving human subjects, 2013. The study 

protocol was approved by the Ethical committee of the 

Kamianets-Podilskyi National Ivan Ohiienko University. 

At the initial stage of the study, we received permission 

from the management of the Physical Education Department of 

the Kamianets-Podilskyi National Ivan Ohiienko University. At 

the next stage, we received consent from each student and their 

parents. 

The research was conducted during February-March 2018. 

We determined the morphological and physical performance 

indicators (cardiovascular system response to graduated exercise) 

of the above-mentioned higher education applicants.  

Pedagogical methods of research. During the study, 

pedagogical observation was used to ensure the exact performance 

of the proposed functional test and to assess the reaction of 

students to the proposed physical load.  

Among the biomedical methods of research, we used 

anthropometry, pulsometry and functional test - the Harvard step-

test index.  

The Anthropometry was used to determine the height of the 

step for testing the Harvard step-test index with the following 

definition of the body surface area, which was determined 

according to the Du Bois formula. On the abscissa we found the 

corresponding mass of the body, and on the ordinate - the length 

of the body. The point of intersection of the lines perpendicular to 

the abscissa axis and the ordinate axis on the curve indicated the 

area of the surface of the body of the studied young man.  

Pulsometry was used during the Harvard step-test index. We 

performed measurements by palpation on the radial artery. At the 

same time, the arm of the studied young man was lying freely so 

that the tension of the muscles and tendons did not interfere the 

palpation. The wrist was freely grasped by the right arm in the 

area of the radial carpal joint, the thumb was placed on the back 
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side of the forearm, and the rest of the fingers - on the front of its 

surface. Having found a pulsating artery, we pressed it to the inner 

side of the radius with moderate force so that the pulse wave did 

not disappear, and then carried out measurements. 

Harvard step-test index. Physical load was given in the form 

of climbing on a bench (pedestal). The height of the bench 

(pedestal) was chosen depending on the age and body surface of 

the test participant. The ascent rate was set by the metronome (120 

beats per minute). In other words, each movement corresponded 

to the blow of the metronome (one blow - the rise of one leg on 

the platform, the second blow-the subject stands on the platform 

with both legs, gaining a vertical position, the third blow - the 

subject puts the leg on the floor from which he began to ascend, 

the fourth blow - he lowers the second leg on the floor). 

The Harvard step-test index was determined by the formula 

(1): 

100
Harvard step-test index

( 1 2 3) 2

tх

f f f х


 
 

where t – total test run time; 

f1, f2, f3, – measurement data for 2nd, 3rd and 4th minute 

rest. Starting from the second minute, the heart rate is measured 

within 30 seconds and 30 seconds is not measured, etc.   

To determine the height of 1st-2nd year youths, we used the 

RP 200 height gage, body weight was measured using the Xiaomi 

Smart Scale 2 Whit scales, the heart rate was measured using the 

Select Stop Watch Pro stop watch, also we used the Cherub 

WSM-330RD metronome  to determine the ascent rate on the 

pedestal. 

Statistical analysis. Аll statistical analyses were performed 

using SPSS Version 21; for each characteristic, we determined the 

mean value and its error, the standard deviation, the coefficient of 

variation, the Student's t-test for unpaired samples. The 0,05, 0,01, 

0,001 levels of probability were used to indicate statistical 

(1) 
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significance.   

Research results. We studied the issues for a comparative 

description of the correspondence of physical performance 

indicators and the effectiveness of training sessions on sports and 

pedagogical improvement (in cyclic and acyclic sports),  the 

effectiveness of conducting practical classes on the subjects of 

vocational training of higher education applicants of 1st-2nd 

courses of the Physical Education Department. 

The next stage of the study involved receiving information 

on the sports specialization selected by 1st-2nd year youths. We 

received it in the faculty dean's office. The cyclic types of sports 

that students under study engage in, and those cultivated at the 

Physical Education Department include: track and field athletics, 

powerlifting and weightlifting, acyclic sports include accordingly: 

football, volleyball, basketball, handball, boxing, Tae Kwon Do, 

free-style wrestling, table tennis.  

The results obtained during the study were as follows: 

24.5% of students engage in cyclic and 75.5% respectively - 

acyclic sports. 

Homogeneity of samples. Studying the indicators of the 

reaction of the cardiovascular system on the graduated exercise of 

1st-2nd year youths of the Physical Education Department, it was 

concluded that according to these indicators the formed samples 

were homogeneous.  

The conclusion was based on the obtained data on the 

coefficient of variation - V, which was not more than 20%, and 

according to the data of the special literature [8] this indicates the 

homogeneity of the samples formed in accordance with the 

studied parameters. Specifying the obtained data we note that 

youths who were students of 1-2 courses and engaged in cyclic 

sports, the values of V were at the level 4.49% - body length, 

11.88% - body weight, in acyclic, respectively, 4.42% - body 

length, 11.79% - body weight. 

Functional indicators had a slightly higher value of the 
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coefficient of variation, but all within normal limits, except for 

one indicator. Thus, the studied parameters of the coefficient of 

variation (V) of the Harvard step-test index had the following 

values. The heart rate starting from a 30 second of the second 

minute's rest for 30 seconds for youths engaged in cyclic and 

acyclic sports was 16.11% and 16.17% respectively. The heart rate 

value starting from a 30 second of the third minute's rest for 30 

seconds was 14.42% for youths who are engaged in cyclic and 

14.69% - who are engaged in acyclic sports. The heart rate 

starting from a 30 second of the fourth minute's rest for 30 

seconds, respectively, for those engaged in cyclic sports was 

21.45%, and for those engaged in acyclic sports - 14.44%. 

The coefficient of variation of the Harvard Step-Test index 

of 1st-2nd year youths of the Physical Education Department was 

17.38% (cyclic sports) and 14.92% (acyclic sports).  

Based on the the above-mentioned we can make a 

conclusion, that the formed samples were homogeneous in terms 

of the studied indicators, which, in turn, allowed us to study the 

obtained data using a traditional mathematical and statistical 

apparatus. 

The next stage of the research was to carry out a 

comparative analysis of the Harvard step-test index with the 

existing standards and norms. We made it on the basis of Table 1, 

in which the results of the test are presented for persons engaged 

in cyclic and acyclic sports respectively.  

Youths of 1st-2nd year of the Physical Education 

Department who are engaged in cyclic sports have such grades 

due to the results of the Harvard step-test index: low - 23.1%, 

below average - 30.8%, average - 15.4%, higher than the average - 

23,1%, high - 7,6%. 

Youths who are engaged in acyclic sports have the following 

grades: low - 12.5%, lower than average - 45%, average - 22.5%, 

higher than average - 15%, high - 5%.  
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Table 1 

Evaluation criteria of the Harvard step-test index [8] 

 
Levels Healthy 

individuals 

Individuals 

engaged in 

cyclic sports 

Individuals 

engaged in 

acyclic sports 

Low Less than 56 Less than 71 Less than 61 

Lower than 

average 

From 56 to 65 From 71 to 80 From 61 to 70 

Average From 66 to 70 From 81 to 90 From 71 to 80 

Higher than 

average 

From 71 to 80 From 91 to 100 From 81 to 90 

High From 81 to 90 From 101 to 110 From 91 to 100 

 

Functional indicators. One of the objectives of the research 

was to compare the Harvard Step-Test index indicators among 

higher education applicants who are engaged in cyclic and acyclic 

sports by the results of a functional test. These data are presented 

in Table 2. 

Table 2 

The state of functioning of the cardiovascular and 

respiratory systems after the graduated exercise of 1st-2nd 

year youths of the Physical Education Department 
 

Indicators 

1st-2nd year youths of 

the Physical Education 

Department 

Change 

(∆ x ) 

t 

( x 1- 

x 2) 
Cyclic Acyclic abs. in 

% x 1 m1 x 2 m2 

The heart rate starting 

from a 30 second of the 

second minute's rest for 

30 seconds, BPMs
 -1

 

63,5 2,83 63,8 1,53 0,3 0,5 0,09 

The heart rate starting 

from a 30 second of the 

third minute's rest for 30 

seconds, BPMs
 -1

 

58,5 2,37 54,8 1,27 -3,7 6,3 1,38 

The heart rate starting 

from a 30 second of the 
50,4 2,99 50,5 1,15 0,1 0,2 0,03 
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fourth minute's rest for 

30 seconds, BPMs
 -1

 

Harvard step-test index 71,5 3,44 72,3 1,71 0,8 1,1 0,21 

 

The heart rate staring from a 30 second of the second 

minute's rest for 30 seconds for the representatives of cyclic sports 

was 63,5±2,83 BPMs
-1

, for the representatives of acyclic sports it 

was 63,8±1,53 BPMs
 -1

, the change was 0.5%. The heart rate 

starting from a 30 second of the third minute's rest, respectively, 

for the cyclic sports representatives was 58,5±2,37 BPMs
-1

, for 

acyclic sports representatives − 54,8±1,27 BPMs
 -1

, the change 

was 6,3 %. Representatives of cyclic sports had a heart rate 

starting from a 30 second of the fourth minute's rest 50,4±2,99 

BPMs
 -1

, and representatives of acyclic sports – 50,5±1,15 BPMs
 -

1
 with the change 1,1 %. And, respectively, the Harvard step-test 

index value for the representatives of cyclic sports was 71,5±3,44 

BPMs
 -1

, while for representatives of acyclic sports it was 

72,3±1,71 BPMs
 -1

, the change was 1,1 %. 

It should also be mentioned that in any of the above studied 

indicators of the Harvard step-test index (including itself), the 

value of the Student's t-criterion was not statistically significant 

(p> 0.05). 

Discussion. The preparation of a highly trained professional 

in physical education and sport is a long-term process. Given that 

higher education in Ukraine is lately undergoing considerable 

changes, it becomes even more complicated. Most assuredly, a 

person who teaches physical education in a secondary school or 

works as a coach at a children-youth's sports school must possess 

not only all the necessary knowledge, skills and abilities, but also 

be physically, mentally healthy.  

One of the health criteria is an excellent physical state, 

which is viewed as an individual's personality characteristic, his 

health, bodybuild and constitution, functional capacity, physical 

performance and preparedness [11]. 

Taking into account that the goal of our research was to find 
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out the state of functioning of the cardiovascular system of 1st-

2nd year youths of the Physical Education Department according 

to the results of their reaction to the graduated exercise, then for 

this purpose we used a functional test - the Harvard step-test 

index.  

Having divided the youths of 1st-2nd courses by the kinds 

of sports, two groups of subjects were formed: those engaged in 

cyclic and acyclic sports. Assessment of the results of the Harvard 

step-test index was differentiated for each of the studied groups.  

According to the results of the functional test, we found 

somewhat lower indicators of physical performance than 

expected, it should be noted that higher education applicants of 

1st-2nd courses are engaged in sports and pedagogical 

improvement groups at least three times a week, where actually all 

types of preparedness should be improved (physical, technical, 

tactical, psychological, integral), but the basis should be the 

functional readiness of students for the implementation of tasks 

from other types of preparation. Besides of that, applicants for 

higher education of a "Bachelor" educational degree study 

normative educational disciplines while studying at the Physical 

Education Department: "The theory and teaching methodology of 

sports games", "The theory and teaching methodology of 

gymnastics", "The theory and teaching methodology of athletics", 

"Theory and teaching methodology of swimming", that is, 

disciplines, which by their specificity also carry some physical 

and functional load. 

The obtained results of our research indicate an insufficient 

level of physical performance development: the reaction of the 

cardiovascular system on the graduated exersice of the majority of 

1st-2nd year youths of the Physical Education Department. This 

fact is confirmed by other data. Such authors as Kuzmynchuk 

A.P., Hradusov V.O. [4] determined and evaluated the physical 

performance of students-basketballers. In their conclusions they 

marked that the level of physical performance of the studied 
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subjects was satisfactory.  

Taking into account the general provisions of the theory of 

adaptation to physical activity in the training process of 1st-2nd 

year youths of the Physical Education Department will contribute 

to their more effective functional preparedness.  

Conclusions. The obtained results of the research indicate a 

lack of functioning of the cardiovascular system during the 

graduated exercise. Only 30.7% of youths engaged in cyclic sports 

due to the results of the Harvard step-test index have high and 

higher than average levels. Consequently, more than half of the 

subjects, 53.9%, have low and lower than average levels. As for 

youths engaged in acyclic sports, 20% of them have high and 

higher than average levels, and 57.5% have lower than average 

and low level.  

Comparative analysis of the studied groups showed that they 

practically do not differ from each other in all the studied 

indicators - we evidenced this fact using a traditional 

mathematical and statistical apparatus. 

The main reason for the unsatisfactory reaction of the 

cardiovascular system to the graduated exercise of 1st-2nd year 

youths of the Physical Education Department may be a number of 

provisions: 

- lack of functional training before the study at the Physical 

Education Department (in the first year there are students who did 

not engage in sports at all while studying at secondary schools, 

but for some reason they chose to study at the Physical Education 

Department); 

- based on the first assumption, there are also such students 

in the second course, but for 1.5 years their functional status has 

not improved; 

- three-time training sessions in groups of sports and 

pedagogical improvement during one week (students of the third 

and second athletic title) do not cause any functional changes in 

the body. 
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The further research perspectives include an indication of 

the physical performance level of higher education applicants of 

the 3rd-4th year of the Physical Education Department of the 

"Bachelor" educational degree, and 1st-2nd year higher education 

applicants of "Master" educational degree. 
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EDUCATION INSTITUTIONS IN THE LEARNING 

PERIOD 

 
Abstract. Relevance of research: еhe relevance of the research 

topic. Reduced physical activity is considered currently as the most 

important risk factor for many diseases, experimental and clinical 

studies have found that insufficient physical activity causes adverse 

changes in all the organs and systems of the human body. Note that in 

Ukraine in recent years there is a steady trend to reduce the hours of 

physical education in high school until the complete absence in the 

curriculum and their replacement with the educational work, which 

leads to a decrease in the volume of kinaesthetic /motor activity for an 

additional 2-4 hours a week in 18-20-year-old youth. This study is 

intended to determine the weekly amount of physical activity of medium 

and high intensity of the first and second courses students of the 

faculties of the OPENING ei. I. Ogienko in modern conditions of 

training during the term and session.  

Goal of research: is to analyze the volume, shape and to 

determine the level of physical activity of moderate and high intensity of 

students of high education institutions in the educational and session 

period on the example of students of CPNU named after Ivan Ogienko.  

Research methods: еhe study used the following methods: 

analysis of scientific literature on the study of motor activity of students, 

survey, measurement, statistical analysis, comparative analysis.  

Results: indicate that more than half of 1-2 courses students have 

low or below average level of motor activity during the term, and during 
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the session it is further reduced in every 9 out of 10 people.  Despite the 

fact that motor activity and exercises of medium intensity are the 

effective means of health promotion and prevention of chronic diseases, 

in the conditions of reducing the hours of physical education in high 

education institutions, an important condition for increasing physical 

activity among students is popularization of kinaesthetic/motor activity 

as one of the main components of a healthy lifestyle.  

Key words: healthy lifestyle, educational process, kinaesthetic 

activity, students, youth, health, hypokinesia. 
 

Introduction. Improving, supporting and maintaining the 

health of young people is one of the priorities of the State and the 

education system. The Bulletin of the World Health Organization 

(WHO) [3] and a number of researchers [4, 6, 7, 8] indicates that 

human health depends on the way of life, one of the most 

important factors of which is the satisfaction of the biological 

characteristics of the body - the need for movement. Therefore, 

the education of a healthy lifestyle and the maintenance of 

kinaesthetic/motor activity of adolescents is an urgent problem of 

modern pedagogical theory and practice. No wonder the world 

health organization, scientists and researchers point to the norms 

of motor activity, which should provide the necessary level of 

health. Motor activity is closely related to three aspects of 

physical, mental and social health and plays a different role in a 

person's life. In childhood, it determines the normal growth and 

development of the body and the most complete realization of the 

genetic potential, increases resistance to diseases during growth. 

In adults, physical activity throughout life supports the normal 

functional state of the body, its performance and physiological 

reserves. Accordingly, student age is the age when there is a 

gradual transition from rapid growth and development of systems 

and functions of the body to the age where the main task is to 

maintain the functional state of the body, and health, and which is 

essential to develop and maintain health beliefs, attitudes, skills, 

which directly depends on the activity, performance, quality of 
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adult life.  

All this necessitates the development of practical measures 

to prevent and overcome hypokinesia, the most important of 

which is to stimulate motor activity. 

The issue of physical activity of students is being considered 

in the studies of G. P. Griban, T. V. Voatavo, V. Romanenko, 

G. A. Kharlamova, A. I. Shiyan, etc. [4, 6, 7, 8]. Researchers 

identify the minimum, optimal and maximum levels of motor 

activity; the minimum level allows a person to maintain a normal 

functional state of the body, with the optimal achieved the highest 

level of functionality and functioning of the body, the maximum 

limits determine excessive stress, which can lead to fatigue, 

overtraining, a sharp decrease in working capacity. 

WHO defines physical activity as any movement of the 

body that is driven by skeletal muscles that requires energy 

consumption, including activity during work, play, homework, 

travel and recreational activities [2]. 

The minimum amount of motor activity recommended by 

WHO over the age of 18 years is 150 minutes of average intensity 

per week or 25 minutes of average intensity daily. Many 

researchers consider recommended volume by WHO too low and 

suggest that the optimal weekly volume of motor activity should 

include 6-7 hours of high-intensity physical activity or 12-14 

hours of medium intensity. 

Physical activity of both moderate and high intensity is 

beneficial to health. To physical activity of moderate intensity 

include exercises that require moderate effort and noticeably 

accelerates the heart rate such as brisk walking, cycling, 

recreational sports and physical culture, dancing, gardening, 

traditional hunting and harvesting, move, or carry objects of 

moderate severity (less than 20 kilograms). High-intensity 

physical activity includes exercises that require a lot of effort and 

lead to a significant increase in heart rate, such as vigorous 

running, climbing, fast cycling, aerobics, fast swimming, sports 
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and games, vigorous work with a shovel, carry or move the weight 

more than 20 kilograms [3]. 

Among the main facts about the lack of physical activity, 

WHO indicates the following [2]: 

- the lack of physical activity is the fourth most important 

risk factor for death in the world; 

- the lack of physical activity is one of the main risk factors 

for infectious diseases such as cardiovascular disease, cancer and 

diabetes; 

- physical activity has important health benefits and 

contributes to the prevention of infectious diseases; 

- every third person in the world is not active enough; 

- WHO members have agreed to reduce the prevalence of 

physical inactivity by 10% by 2025.  

Goal of research – is to analyze the volume, shape and to 

determine the level of physical activity of moderate and high 

intensity of students of high education institutions in the 

educational and session period on the example of students of 

CPNU named after Ivan Ogienko. 

Material and methods of research. Participants. The study 

was conducted in the autumn term of the 2017-2018 academic 

year in November-December among 18-20-year-olds. 231 

students of I-II courses of full-time education of all the faculties of 

the Kamyanets-Podilskyi national University named after Ivan 

Ogienko except the faculty of Physical Culture (through the 

specific features of the week manual activity), who voluntarily 

gave their consent to participate in it, among them 138 girls and 

93 boys, took part in this experiment. 

Organization of research. The international questionnaire of 

physical activity GPAQ (Global Physical Activity Questionnaire) 

[1] was used to assess physical activity, which takes into account 

physical activity over the last week, and we developed an 

anonymous questionnaire on the attitude of students to physical 

education, a section which was devoted to the types and forms of 
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physical activity, which are engaged in the respondents during the 

week and their volumes. The number of steps taken per day was 

measured using the smartphone application, which was 

necessarily calibrated before the measurement. The duration of 

studies of various forms of motor activity was measured by 

watches. 

Research result. The results of the study (Table 1) showed 

that 11.7% of students, sometimes 27.7% of them, do morning 

exercises during the academic term, 60.6% of respondents don’t 

do them. 

Sports clubs are regularly visited by 16.5% of students, 

sometimes 16%; 67.5% of students don’t attend them. 

27.3% of those who took part in the survey, from time to 

time - 43.7%, 29% are not engaged in physical activity with the 

intensity of medium and high level (this item includes in addition 

to independent activities at home and on the yard sports grounds 

also cycling, swimming, outdoor and sports games). 

8000 or more steps a day are run by 26.4% of the students, 

51.1% of them occasionally  do it, 22.5% of the students don’t run 

the steps. 

Table 1.  

Forms of motor activities and the number of students involved 

in them 
 Constantly % Sometimes % Never % 

Morning exercises 27 11,7 64 27,7 140 60,6 

Sports club, section 38 16,5 37 16 156 67,5 

Do yourself 63 27,3 101 43,7 67 29 

>8000 steps every 

day 

61 26,4 118 51,1 52 22,5 

It is worth noting that to a large extent the results of the 

answers overlap, that is, a person who attends the sports section, 

at the same time engaged in independently and performs exercises 

and Vice versa, there are a significant number of students who are 

not engaged in any of these forms of physical activity.  
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The general distribution of students by levels of weekly 

motor activity (Table 2) and distribution by level of weekly motor 

activity according to sex (Table 3) showed that the level of motor 

activity during the term more than half of the students of 1-2 

courses is low or below average, and in girls on average it is 

worse than expectations compared to boys. 

Table 2.  

Distribution of students by levels of weekly motor activity 
Level Number of people % of the total number 

High 54 23,4 

Sufficient 61 26,4 

Insufficient 63 27,3 

Low 53 22,9 

If we add the two hours of practical physical education 

classes available in the schedule for a week, the overall high level 

of physical activity is observed in 23.4 percent of students, 

sufficient - in 26.4 percent of the respondents, insufficient - in 

27.3% of students, low-in 22.9 percent of students. It should be 

taken into account that 87.3% indicated that during the 

examination session their level of motor activity decreases, 

physical activity becomes irregular or episodic. 

Table 3.  

Distribution of students by levels of weekly motor activity 

depending on gender 
 Boys Girls 

Level People % People % 

High 29 31,2 25 18,1 

Sufficient 27 29,0 34 24,7 

Insufficient 22 23,7 41 29,7 

Low 15 16,1 38 27,5 

Discussion. Scientific and technological progress and the 

development of society gradually displaces physical activity from 

human life at the same time increasing the nervous, continuously 

increasing the share of mental work in the overall balance of 
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working time. The limitation of muscle effort concerns the life of 

modern man. According to various estimates, the share of 

intellectual work among students of higher educational institutions 

is 85-90%, besides there is a steady trend towards its growth. 

During the examination sessions, an already small proportion of 

physical activity is reduced further two or three times, only a 

small number of students continue to observe a sufficient amount 

of motor activity. 

In the latest version of the Law on Higher Education [5] 

physical education has lost the status of a mandatory discipline, 

only its importance is indicated. The decision about the volume 

and forms of training in physical education was entrusted to the 

leadership of each institution of higher education that, combined 

with the lack of funding led to the lack of educational discipline 

"Physical Education" in a number of institutions; a large number 

of first-year students have only two hours of Physical Education 

per week, the undergraduate don’t have such a discipline as 

"Physical Education". 

The combination of all these factors has increased the 

negative trends in necessary level of students ' motor activity. 

The results of this study indicate that more than half of the 

students have a low or below average level of weekly motor 

activity during the term, and among the girls the proportion of 

such persons is greater. In addition, 87.3% indicated that during 

the examination session they do not have enough time for motor 

activity and exercise, nervous tension, apathy and irritability. 

Despite the fact that during the training students for a long 

time involved in the performance of low-level work, reducing 

hours of physical education, this situation is of concern, because 

the health of the younger generation is one of the greatest values 

of the state, a factor in the preservation of the nation and requires 

a comprehensive coordinated approach in its solution.  

Conclusions. In the conditions of reduction of hours of 

physical education in higher educational institutions to maintain 
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students ' rational level of motor activity, it is necessary to focus 

on the formation of a positive image of a healthy lifestyle, motor 

activity and the formation of sustainable institutions for health 

savings. In our opinion the solutions to these tasks are combined 

to complex measures, such as the research interests of students 

regarding forms and types of physical activity with the purpose of 

adapting the curriculum in physical education, recreational groups 

and sections of the second half of the day according to those 

interests and the conditions of the present; expansion of Wellness 

programs of mass sports activities to promote active leisure; 

enhancing educational work in the classroom for Physical 

Education. Additional attention and research needs in the session 

period, for the fact that during the session the intensity of 

educational work is increased almost twice, which causes a 

change in the life of students - increases the time spent by students 

in a state of hypodynamia, due to the increase of intellectual and 

neuro-emotional stress changes in emotional state and fatigue. 
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ACTIVITY WITH THE MOTIVATIONAL SPHERE OF 

STUDENT YOUTH 

 
Abstract. Relevance of research: in this article was studied the 

state of youth motivation for improving of motor activity and future 

directions of process improving of physical education for the task of 

motivation strengthening. The vast majority of the studied shows low 

motivation level. According to the scientific literature a promising 

direction to solve this problem was identified, which takes into 

consideration the theory of self-determination during students physical 

education. The process should lead to the achievement by students’ 

appropriate internal motivation, achieved adequate actions of teacher 

towards meeting the psychological needs of students: independence, 

competence, cooperation in the team.  

Goal of research: to determine the condition of students 

motivation to health oriented motor activity and synthesis of modern 

conceptual ideas and provisions for its strengthening.  

Research methods: analysis, systematization, generalization of 

documentary materials and data of scientific literature. Also used 

questionnaire method, according to our questionnaire we have studied 

the condition of formation of the youth motivation to health oriented 

physical activity. Worked on the results using methods of mathematical 

statistics.  

Results: promising in solving the problem of the formation and 

strengthening of motivation of young people to recreational motor 

activity is the theory of self-determination, which requires reaching of 

internal motivation through appropriate actions of a teacher in physical 
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education procss toward satisfying of psychological needs - 

independence, competence, collaboration in the team.  

Key words: youth, recreational physical activity, physical 

education, motivation and self-determination.  

 

Introduction. Health-care physical activity combined with 

a balanced diet and other measures of a healthy lifestyle is the 

most effective tool that exceeds the capacity of traditional 

medicine in health improvement, prevention of common diseases 

and contributes to solving complex important tasks, especially 

related to improving the quality of professional activities and a 

full rest [6]. At present the utmost importance of health of students 

recognized as one of the most important factors for successful 

development of society in different spheres of life. Effectiveness 

of this task is impossible without the proper organizational and 

meaningful supply of both educational process in high schools 

(universities) and leisure of students outside the classroom. It is 

primarily for systematic physical activity of students with optimal 

parameters, because it is the most effective means of successfully 

solving of determined tasks [2; 6]. 

Health-motor activity today is provided primarily by 

mandatory classes of physical education in high school. However, 

this number even under optimal parameters of physical activity in 

each class does not provide needful health achievements, and 

especially developmental effects [4]. 

Another direction of physical education in high schools, the 

implementation of which eliminates the deficiency of physical 

activity of students – it’s physical exercises in out of classes time, 

especially in the sports sections functioning at school. [6] It 

should be noted that the visiting of such sections is voluntary, and 

therefore provides for the students' respective will, as well as 

doing other forms of exercises in out of school time - independent 

or amateur group. Taking into account the priorities of students - 

homework, various interests that are not related to health oriented 

physical activity - the reality of systematic implementation by 
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students is determined exclusively by motivation itself. That’s 

why strengthening of such motivation of students is an actual task 

today. However, such studies are rare [8; 10] and studies, which 

are aimed to solve appointed tasks in physical education of first 

and second year students, taking into consideration the specificity 

of the educational process in domestic universities – don’t exist. 

Goal of research: to determine the condition of students 

motivation to health oriented motor activity and synthesis of 

modern conceptual ideas and provisions for its strengthening. 

The objectives of the study was to determine the condition 

of students motivation to health oriented motor activity and 

synthesis of modern conceptual ideas and provisions for its 

strengthening. 

The study was conducted using general scientific methods 

such as analysis, systematization, generalization of documentary 

materials and data of scientific literature. Also used questionnaire 

method, according to our questionnaire we have studied the 

condition of formation of the youth motivation to health oriented 

physical activity. Worked on the results using methods of 

mathematical statistics. 

Research results and discussion. At present moment there 

are accumulated a significant amount of empirical data regarding 

standards and optimal parameters of physical activity of young 

people to achieve health effect. It should be noted that this issue 

was studied by domestic science in the late nineteenth century. 

Particularly prominent local scientist O.D. Butovskii [2] had noted 

that the activity that involves exercises should last at least 1.5 

hours daily and priority (especially at lower conditioning) should 

be given to the number of reps, not the intensity of exercise. 

Recent results of national researchers give more detailed 

parameters [3; 4; 6], let’s say the best for school students are 3-4 

exercise sessions per week, each lasting at least 30-45 minutes, 

with an intensity exercise at a level that provides oxygen 
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consumption within 55-60% out of maximum, which corresponds 

to 140-160 heart rate. 

Accordingly to R.S. Paffenbarh [3] The daily rate of 

physical activity of girls 17-22 years is 3,6-4,8 hours, guys - 4,8-

5,8, and weekly - 7-12 hours with daily energy level respectively 

3000 and 3500-4300 kcal / day or number of locomotions within 

20-25 and 25-30 thousand. 

These parameters are optimal for maintaining and 

recreational physical activity. To achieve the developing effect 

they will be first of all longer and with preferred physical 

activities that promote anaerobic capacity of the body [1]. 

Accordingly to mentioned, parameters of physical activity girls 

and boys should provide several levels: I level (maintaining 

health) - motor-hygienic minimum of physical activity - involves 

a daily morning exercises, tempering and walk before bedtime; II 

(harmonious development) – motor and comprehensive 

preparational minimum, includes excersises of first level and 

leisure 30-60 minutes using exercise; III (sports activities) – 

comprehensive preperational optimum - includes exercises of II 

level and 3-6 hours of exercise per week. [6] 

A bit different conclusion does O. Bar-Or and T. Rowland 

[1] amount of exercise a week should be between 2.3 to daily, 

each lasting 35-45 minutes; the intensity of load - 60-70% of 

maximum oxygen consumption, heart rate corresponding to the 

level of 150-170 Sk. / min-1; duration of such supporting and 

training programs - 6-8 weeks. 

So at the present level parameters of physical activity for 

students are determined with high accuracy, regular use of which 

allows to improve and maintain the functionality of the body at a 

level that ensures high rates of health. 

At the same time, the results of our research which was was 

aimed at studying the state of the physical activity of students 

have shown the following. According to the questionnaire, 

systematically carries out this activity in their daily lives only 
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33% of students of first and fourth years of study, occasionally - 

25% weekly duration of the first or second year students is 1.3 

hours, in the third or fourth year students - only 0, 54 hours [5]. 

The main reason for such a result in the first of these groups is the 

lack of necessary conditions (22-26%) or financial difficulties 

(24-26%) in the second group - the lack of interest (23-33%) and 

financial difficulties (21%). 

So the amount of health oriented weekly physical activity of 

most today’s students (girls and boys) of national universities is 

much lower than the minimum required, and against the 

background of weakening over the years, learning their interest in 

this activity. 

In view of this conclusion we have systematized data on 

physical activity of students in developed countries of Europe and 

the United States. The need for such a study was associated with a 

very active attitude and practical actions of these countries in 

attracting young people to health oriented physical activity, the 

result of which may be higher motivation for its implementation. 

The data showed that systematically with the parameters of at 

least 30 minutes five or more times a week, mentioned activity do 

only 15-20% of students [8; 10], occasionally without following 

health parameters - 50-55%, and the remaining 30% do not pay 

any attention to it. However, there is an additional problem: out of 

those who had started systematic physical exercise the most have 

quit in the first year [9]. 

So these data allow us to make several conclusions. First, 

government actions to strengthen the motivation of young people 

to exercise only partially contribute to solving this problem, but 

marked almost zero effect in maintaining it at that level for a long 

time. Secondly, the problem of lack of physical activity of many 

young people is global, and one of the real ways of its solution - 

the formation of their motivations and ensuring its manifestation 

as long as possible for individual life. 
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In connection with this accordinlgy to accessible literature 

sources we have analyzed information related to the modern 

conceptual ideas and provisions for the formation (gaining) of 

motivation of students to helth oriented physical activity. Special 

studies [6] found that the majority of local researchers prefer 

proper education of students, updating reasons related motives to 

the implementation of physical activity of health orientation. Until 

recent times, the same was the position of the majority of foreign 

experts and their studies were based on the concept of public 

education for physically active lifestyle [9; 10]. However, the lack 

of effectiveness of such methods in the US [9] and Europe [8] led 

to searching for other ways to solve the abovementioned 

problems. In this regard, the modern psychology of motivation in 

physical activity gained leading positions of the theory of self-

determination, in the most general form are as follows. 

Practical physical exercise and adequate action of the 

teacher (the organization of classes, interaction student with other 

team members) are crucial in meeting the psychological needs of 

those who are involved, which is the basis of updating their 

motivation to the highest level - by definition of the author of the 

theory of self- determination E.L. Deci [ 7] - "an independent 

individual behavior." Achieving of such a behavior occurs in 

stages, and each stage is inherent in some type of motivation from 

the lack of motivation through the outer to the inner motivation. 

The latter provides the student activity due to reasons that go from 

inside (from the student directly) or associated with the activity 

itself, while the external type - student activity due to causes 

coming from outside (from the teacher, circumstances). 

It is experimentally proved [6] that dependence of 

motivation level on the actual degree of implementation of the 

psychological needs - increasing of which boosts, while reducing 

the opposite - reduces internal and external motivation increases 

up to possible lack of motivation. Psychological needs, which 

meet the highest levels of self-learner (ie, internal motivation) are: 
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independence, competence, interaction with other members of a 

collective action. In the case of external motivation actions of 

teacher will be driving, which depending on the student's self-

determination, will involve the use of a particular type of 

regulation of its activity: external, defined and integrated [9]. The 

last type of regulation of student activity is rare, and meaning of 

others is as following: external regulation - teacher offers students 

various incentives for achieving them; defined regulation - teacher 

focuses on students under feeling of guilt and importance 

(necessity) of implementation of the proposed exercise. 

At this stage identified three types of internal motivation of 

students to physical activity of health orientation, which are 

associated with understanding the need (like exercise), willing of 

achievement (satisfaction from improving results) and playback 

stimulating effect (satisfaction from emotional recovery that 

occurs during time activity) [10]. 

Another study [8] found an relation between the 

understanding of the importance of physical education and 

motivating force adolescents to appropriate physical activity: 

pedagogical actions should be aimed at meeting their 

psychological needs that will strengthen internal motivation, ie. 

achieving of self-determination on health oriented physical 

activity. Teachers actions here might be: to meet the needs of 

independence - give students the right to choose types of exercise, 

stimulate participation in the conducting of these exercises 

(evaluation, encouragement) to improve your body, take into 

account the opinion of students in certain matters of class 

curriculum, give task to prepare for classes. [9] To meet the needs 

of students in teacher competence action should provide: the lack 

of emphasis on comparing of their achievements; moderate 

complexity individual tasks; awareness of the ability to reach the 

goal, but with some extra efforts [6]. 

To address the need for collaboration with other team 

members (students class) at the joint activities may offer teachers 
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regarding assignments, performance of which requires collective 

efforts and stimulating of this desire of students [5]. 

Thus, the involvement of youth in health oriented physical 

activity and securing of proper motivation for further actions 

should conducted by teacher (trainer), especially in physical 

education, taking into account the theory of self-determination and 

be aimed at achieving of student intenal motivation for physical 

activity. 

Conclusions. 1. The problem of strengthening of students 

motivation to health oriented physical activity, which is mainly 

caused by lack of it’s establishment during studying at school, 

remained unsolved at this moment. 

2. Formation of motivation for health oriented motor 

activity is defined by complex of actualised motives and 

situational factors that motivate the individual person to its 

implementation and it is relatively constant and changing 

formation. Solution to this problem is one a major tasks of 

physical education in high school. 

3. Promising in solving the problem of the formation and 

strengthening of motivation of young people to recreational motor 

activity is the theory of self-determination, which requires 

reaching of internal motivation through appropriate actions of a 

teacher in physical education procss toward satisfying of 

psychological needs - independence, competence, collaboration in 

the team. 

Further researches should be directed to the development of 

technologies to enhance students' motivation to systematic 

physical activity in out of classes time, which takes into account 

the theory of self-determination and is implemented during 

physical education process in high school. 
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PHYSICAL REHABILITATION 

AS A MEANS OF MUSCULOSKELETAL SYSTEM 

CORRECTION IN SPORTSMEN 

 
Abstract. Relevance of research: the article is dedicated to the 

study of functional ability of spine and joints in students-athletes and 

pupils of different sports schools. Positive changes in the motor skills of 

the subjects under rehabilitation measures have been revealed, namely, 

the improvement of bending movements in the shoulder joint was 

observed in volleyball players and gymnasts, extensible movements – in 

wrestlers, track-and-field athletes and gymnasts. The motor abilities of 

ankle joints due to the bending movements have increased in the football 

players, and extensible movements – in athletes, wrestlers and 

gymnasts.  

Goal and methods of research: to ground the effective use of 

physical rehabilitation facilities for functional disorders of spine and 

joints in schoolchildren and athletes involved in various sports. During 

the study, we used the following methods: pedagogical, pulsometry, 

statistical analysis.  

Results: in the course of our study, the index of normal posture 

has improved among students-football players, athletes and wrestlers 

due to the stooping decrease. Talking about gymnasts, we should 

mention, that the percentage of students with normal posture remained 

at the level of output data. The shoulder index as a sign of the stooping 

development has undergone positive changes in volley-ball players and 

students who go in for Taekwondo. After rehabilitation measures, in the 

course of our experiment, the mobility of shoulder and ankle joints in 

students-athletes has improved: in terms of bending movements – in 
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football players and gymnasts, and extensional movements – athletes, 

wrestlers and taekwondists.There have been revealed certain positive 

changes in the motor function of spine and joints in athletes of various 

sports specialization in the process of complex rehabilitation measures 

(physical exercises, massage), which confirms the need for their use to 

prevent degenerative changes in bone tissue in athletes and 

schoolchildren in sports schools and health preservation and 

strengthening as well.  

Key words: sports specialization, mobility, rehabilitation 

measures, spine. 

 

Introduction. Degenerative-dystrophic lesions of the 

musculoskeletal system are the subject of great interest to 

researchers, sports physicians, and masseurs, since today there is a 

tendency to an increasing number of patients among sportsmen, 

which may cause a cessation in the training process. Analysis of 

the functions’ violations in the musculoskeletal system indicates 

that they are frequent due to lack of preventive measures, 

underestimation of restoration treatment with the use of various 

means of physical rehabilitation. 

Painful sensations in spine are familiar to almost every 

adult, and in adulthood (from 35-40 years) spine pains can cause 

especially many troubles and permanent disablity. Despite the 

existing measures of prevention there is a steady tendency to 

rejuvenate the contingent of patients, to encumbrance of the 

desease forms and disco-hernial complications. 

However, in terms of modern sports training (daily and even 

two-time trainings per day for 3 hours each), various elements of 

spine are subjected to constant injury and unfavorable actions of 

sports posts. As a result, there are specific lesions, diseases and 

abnormalities in spine formation, characteristic of certain types of 

sports. So, there often occurs a stop in the increase of sports 

results, their reduction or even loss of efficiency. 

Spine damages and troubles in sportsmen make up from 10 

to 11.5% of all pathology of the locomotor system: impaired 
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posture, scoliosis, osteochondrosis, spondylosis, deforming 

arthrosis of the spine joints, ligamentosis, tears of joint-muscular 

system, injuries of the spine soft tissues, etc. These diseases and 

damages often occur in those athletes, who have certain spine 

disorders (abnormal posture, scoliosis of the initial stage, 

anomalies in development) [9]. 

Frequently, impaired posture, spine curvature and scoliosis 

arise during long-term trainings in particular kinds of sports, when 

training sessions are conducted without taking into account the 

anatomical and physiological features of the body and using a 

large number of monotonous physical activity [3]. 

The current situation emphasizes the seriousness of the 

problem and the inadequacy of medical preventive theories, as 

well as the lack of knowledge in the athletes, trainers, and medical 

staff in the physical training sphere about the risks, which 

deseases of musculoskeletal system bring. Thus, it should be 

highlighted, that the preventive theory of the “muscular corset” 

formation does not meet the demands of modern sport practice 

and poorly stands together with the theory of degeneration of the 

intervertebral disc. 

Having analyzed numerous fundamental and applied 

researches in the field of physiology, pathomorphology, and 

biomechanics, we drew attention to the fact that modern 

physicians and rehabilitation specialists consider motor therapy, in 

particular, exercise therapy [5], as effective prophylactic means 

for the development of the spine. In addition, it is easily combined 

with other means of physical rehabilitation, such as: therapeutic 

massage, physiotherapy and hydrotherapy. 

Goal of research ‒ to ground the effective use of physical 

rehabilitation facilities for functional disorders of spine and joints 

in schoolchildren and athletes involved in various sports. 

Material and methods of research. Pedagogical methods 

of research. During the study, pedagogical observation was used 

to ensure the exact performance of the proposed functional test 



167 

and to assess the reaction of students to the proposed physical 

load.  

Among the biomedical methods of research, we used 

anthropometry andpulsometry.  

Pulsometry was used during the palpation on the radial 

artery. At the same time, the arm of the studied young man was 

lying freely so that the tension of the muscles and tendons did not 

interfere the palpation. The wrist was freely grasped by the right 

arm in the area of the radial carpal joint, the thumb was placed on 

the back side of the forearm, and the rest of the fingers - on the 

front of its surface. Having found a pulsating artery, we pressed it 

to the inner side of the radius with moderate force so that the pulse 

wave did not disappear, and then carried out measurements. 

Statistical analysis. Mathematical data processing was done 

by means of MS Excel XP (Microsoft, the USA), Statistica 6.0 

(StatSoft, the USA). 

The scientific work was being carried out during 2015-2017. 

The experiment was attended by undergraduate students of the 

Physical Training Department of Kamianets-Podilsky Ivan 

Ohienko National University, by pupils of secondary schools №6, 

№2 and pupils of the sport schools №1, №2 in Kamianets-

Podilsky, who permanently go in for various sports. 

Research organization. At the first stage of the study, there 

were 2 groups, organized out of the 9-11 grades pupils (control 

and experimental) with impaired postures and an objective 

assessment of the functional capacity of different spine divisions 

was being conducted. In course of our experiment, the control 

group was engaged in motor activity within the school curriculum, 

and experimental group – in addition, was doing exercise therapy, 

specially designed for such children. 

During the second stage of the experiment, the functional 

capacity of the spine and joints in the sport schools pupils, going 

in for various sports, was being investigated. According to their 

specialization, both exercise therapy and massage were applied. 
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The next stage of investigation was testing the functional 

state of locomotor apparatus and mobility of spine and joints in 

students using physical means of rehabilitation. Along with 

functional indicators, morphological data of sportsmen (type of 

body proportions, somatotype, shoulder (brachial) index, posture 

type) were also studied. 

After receiving the initial data on the functional state of 

locomotor apparatus and geodynamics, schoolchildren in 

secondary schools of control and experimental groups performed 

physical exercises according to different programs. 

Children in the experimental group performed exercises in 

isotonic and isometric regimes, which effectively influence the 

internal body systems, improve the functional state of the joints, 

contribute to correction of the relations between the segments of 

the spine and reduce contracture. At the end of the experiment, 

there was a re-testing of the locomotor apparatus condition for the 

schoolchildren of both groups. The indicators of the general 

functional state of musculoskeletal system (motor abilities of the 

spine and muscle of the back) showed that the initial data were 

rather low: in the experimental group 29 ± 1.8 points, in the 

control group - 31.1 ± 2.0 points. As a result of lengthy physical 

rehabilitation exercises, the functional status of the locomotor 

apparatus in the experimental group increased to 35.8 ± 2.1 points 

(improvement by 6.0 points), and in control group – up to 34.3 ± 

2.1 points (improvement by 3.2 points). 

Yet, changes in the state of hemodynamics were more 

prominent. In particular, children in the experimental group, after 

exercising, got the heart rate increased by 14.2 ± 2.1 s / min, and 

in the control group – by 21 ± 2.4 s / min. The data on average 

blood pressure, which in children of the first group has increased 

after physical activity from 53,03 ± 0,45 to 55,54 ± 0,66 mmHg, 

turned out quite indicative, whereas in the examined control group 

it increased by 32 % compared to 10.5% in experimental group of 

children. 
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The next stage of our research was to estimate the functional 

state of spine and motor ability of joints in the students of the 

Physical Training Department, going in for different kinds of sport 

(football, gymnastics, track-and-field events, volleyball, wrestling, 

taekwondo). 

To determine the level of functional state of spine and joints 

in athletes, we selected nine groups of students of different sports 

specialization. During the year, the students under investigation 

performed a set of physical exercises, developed in accordance to 

the requirements of therapeutic physical training and their sports 

specialization. The functional capacity of the cervical and thoracic 

spine, muscle of the back, shoulder and elbow joints was 

determined by method of functional-motor tests. 

According to the data, the highest flexibility index in the 

cervical unit was observed in sportsmen of sambo and gymnasts 

(16 ± 2 points). In the thoracic department, the highest flexibility 

indexes according to the results of motor tests were performed by 

wrestlers and gymnasts, and the lowest ones – by sambists and 

boxers (respectively, 4.8 ± 0.14 points and 5.1 ± 0.13 points). 

Extremely high mobility of the joints of the upper limb was shown 

by boxers (6.3 ± 0.14 balls). Athletes of other sports demonstrated 

a rather low level of functional state of joints of the upper limb 

(3.2 ± 0.09 points – 3.6 ± 0.12 points). 

It should be noted, that the highest total amount of points 

obtained when testing the functional capacity of spine and joints is 

among volleyball players, gymnasts and wrestlers. One of the 

main methods for assessing motor capabilities by various diseases, 

injuries and deformities of the musculoskeletal system is a method 

of measuring the movements of joints, which we used to control 

the functional capacity of joints and spine. The amplitude of 

movements was measured by an angle meter. 

Receiving initial data on the mobility of the shoulder and 

ankle joints, athletes of different sports specialization performed a 

set of physical exercises to improve mobility in their joints during 
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the experiment. It should be noted, that exercises corresponded to 

sports specialization and were not therapeutic. The repeated 

testing of the students under investigation has revealed an 

improvement of bending movements in the shoulder joint of 

volleyball players, gymnasts and wrestlers. 

Extensional movements have increased in gymnasts, 

wrestlers and athletes. The suppleness of the ankle joints have 

improved with respect to the flexing movements in football 

players and gymnasts, and extensional movements – in gymnasts, 

athletes, wrestlers and taekwondists. 

Similar tests on the mobility of joints were conducted with 

school-sportsmen in 9-10 grades, as well. It turned out that the 

mobility of the shoulder joint of volleyball players is lower than 

that of the students by 14%. During this annual experiment, 

rehabilitation measures (a set of physical exercises and massage) 

contributed to the increased abilities of bending and extensional 

movements of the shoulder joint in volleyball players and aikido 

sportsmen. In terms of our experiment, there has been no positive 

changes in mobility of ankle joint, performed by schoolchildren-

athletes. 

Nowadays, there is no doubt that the determining factor in 

many manifestations of the body vital functions is its 

morphological expression –somatotype. Therefore, in the course 

of our experiment, we carried out the study of adaptive changes in 

some morphological indicators in athletes of various sports. One 

of the morphological parameters of spine is posture, which is 

being formed in the process of growth, development and children 

upbringing and has both aesthetic and functional significance. 

Upright posture is the important indicator of health and 

physical development of any child. Due to a significant increase in 

the number of children (15-47%) with different posture 

impairments in recent years, there have been made certain 

attempts to correct posture by means and methods of physical 

education [2]. Posture depends on a number of anatomical, 
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physiological and social factors. The anatomical factors 

determining the posture of the child include the shape of the spine, 

its location relative to the anterior medial axis of the body, the 

severity of the physiological curves, the deformations, and muscle 

development. The latter is considered to be the leading one. The 

physiological factors affecting posture include the pace and nature 

of the individual development of motor and static reactions, the 

use of special physical exercises for posture and the systematic 

use of them [1]. The posture of a child may change, despite the 

relative stability of anatomical factors, since it is a dynamic 

stereotype. It can improve in the process of special physical 

training classes, but it may get worse when a stereotype is 

violated, for example, when changing the regime on entering the 

school, or during puberty. 

Research results. Discussion. In terms of our experiment, 

the students football players improved the normal posture by 5% 

through the decrease of a stooping index. Changes in the type of 

posture in gymnasts have not been observed (before and after the 

experiment: 90% - normal posture, 10% – stooping). The violation 

of posture and the development of stooping posture  in the body is 

indicated by a shoulder index, which is defined by the ratio of 

shoulder width to shoulder arch. The shoulder value of less than 

80% indicates stooping. In footballers and volleyball players, this 

index has improved after the experiment: in volleyball players 

from 88% to 95%, football players from 85% to 89%. The 

shoulder index of the gymnasts (81%), which has become 84% 

after the experiment, indicates the stooping posture in the subjects 

under investigation (10%). Wrestlers and Taekwondo sportsmen 

are fully consistent with indicators as to body proportions and 

somatotypes. While in athletes, the percentage of people with the 

upright posture has increased due to reduction of straightened 

posture. The most significant positive changes in morphological 

indices after the use of physical rehabilitation facilities are being 

observed in sportsmen who go in for football, trach-and-field 
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events and wrestling. Consequently, morphological data are 

consistent with the functional ability of joints and spine in athletes 

and wrestlers. 

Conclusions. Posture is an important indicator of the human 

spine condition. In the course of our study, the index of normal 

posture has improved among students-football players, athletes 

and wrestlers due to the stooping decrease. Talking about 

gymnasts, we should mention, that the percentage of students with 

normal posture remained at the level of output data. The shoulder 

index as a sign of the stooping development has undergone 

positive changes in volley-ball players and students who go in for 

Taekwondo. 

After rehabilitation measures, in the course of our 

experiment, the mobility of shoulder and ankle joints in students-

athletes has improved: in terms of bending movements – in 

football players and gymnasts, and extensional movements – 

athletes, wrestlers and taekwondists. 

There have been revealed certain positive changes in the 

motor function of spine and joints in athletes of various sports 

specialization in the process of complex rehabilitation measures 

(physical exercises, massage), which confirms the need for their 

use to prevent degenerative changes in bone tissue in athletes and 

schoolchildren in sports schools and health preservation and 

strengthening as well. 
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