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STRUCTURAL-LINGUISTIC APPROACH TO ASSESSMENT OF FUNCTIONAL STATES OF ORGANISM 
OF ELITE SPORTSMEN, WHO HAVE SYMPTOMS OF CHRONIC TIREDNESS 

Abdulrahman Alwani 
National University of Physical Education and Sport of Ukraine 

 
Abstract. Purpose: assessment of functional states of sportsmen’s, having symptoms of chronic tiredness, organism with 
the help of structural-linguistic approach. Material: Sportsmen of different kinds of sports participated in the research. 
For determination of degree of chronic tiredness questionnaire by Leonova was applied. For classification of functional 
states of sportsmen’s organism structural-linguistic approach was applied. Results: in 41% of the questioned sportsmen 
chronic tiredness was found. Appearance of their not stable states can be caused by reduction of organism’s resistance to 
loads and high risk of chronic tiredness syndrome.  Conclusions: in sportsmen with chronic tiredness we observed 
functional tension of organism’s regulatory systems in rest and over-tension – after loads. We determined types of 
functional states of sportsmen’s with chronic tiredness organism.  
Key words: sportsmen, chronic tiredness, ultra-stable system, heart rhythm, spectrum of power.  

 
Introduction1 
In working out of assessment technology of human organism’s functional state under influence of extreme factors 

it is important to choose basic physiological function, analysis of whose changes should be put in the base of this 
assessment. Such function shall meet at least two criteria: it should be easily registered in complex extreme conditions 
and it should not be influenced by regulating mind of the tested person [16, 2]. As per opinion of many researchers these 
two criteria are in the best way satisfied by heart rhythm [10]. However, in spite of rather great number of works devoted 
to analysis of heart rhythm’s variability, its further interpretation is often realized by intuition, without consideration of 
laws of organism functional states’ transformations.   

To avoid this drawback, in our work we applied structural-linguistic analysis of heart rhythm’s variability. It is 
based on three postulates, which consider fundamental properties of live organisms [4, 6]. First: in the process of live 
systems’ development there exist certain laws of transformation of organism’s functional states in dynamic of its life 
functioning. Secondly: organism’s functional states can be sufficiently completely described with not great number of 
symbols, reflecting activity of different components and determining organism’s functional state in different situations. 
Third: we considered principle, that live organism is an ultra stable system.  

Purpose, tasks of the work, material and methods  
The purpose of the work is assessment of functional states of sportsmen’s, having symptoms of chronic tiredness 

(CT), organism with the help of structural-linguistic approach. 
The tasks of the work:  
1. Assess CT incidence among elite sportsmen in different kinds of sports.  
2. Conduct spectral analysis of heart rhythm’s variability (HRV) of sportsmen with CT and without it in rest and 

after functional load.  
3. With the help of structural-linguistic analysis classify spectrums of power of HRV and, on this base, carry out 

comparative analysis of changes of organism’s functional states of sportsmen with CT and without it.   
Organization and methods of the research: the researches were conducted on the bases of scientific research 

institute of university of physical culture and sports of Ukraine, center of Olympic trainings (Koncha-Zaspa). In the 
researches 90 elite sportsmen (MS, IMS, CMS) from different kinds of sports participated (age of them was from 21 to 
31 years old). For determination of degree of chronic tiredness (CT) questionnaire by Leonova was applied [9]. 

For determination of heart rhythm’s wave structure we applied cardiography method [10]. In compliance with 
“International standard” [21] cardio-rhythm-gram was recorded before and after functional load for 5 minutes. Active 
orthostatic test (AOT) was used as functional load.   

Spectrums of power KGR were determined with the help of spectral analysis of HRV. For classification of power 
spectrums and corresponding to them functional states of sportsmen’s organisms we applied structural-linguistic approach 
[4]. 

Results of the research  
Analysis of results of the conducted questioning showed that in 53 (59%) of the questioned sportsmen symptoms 

of CT were absent; in 37 (41%) they were found.  
With analysis of cardio-rhythm-grams of elite sportsmen without symptoms of CT (recorded in rest and after 

functional load) we, with the help of structural-linguistic approach, found 8 from 16 possible power spectrums of heart 
rhythm: Sb, SmSb, SmSbSf, SmSfSb,  SbSm, SbSmSf, SbSfSm (see fig.1). According to literature data [2, 4, 6] states 
with spectral formulas Sm, SmSb, SmSf, SmSbSf, SmSfSb are characterized by prevailing of sympathetic influences in 
vegetative balance; states with spectral formulas Sb, SbSm, SbSf, SbSmSf, SbSfSm – by prevailing of para-sympathetic 
influences. States with spectral formulas Sm, Sb, SmSb, SbSm, SmSbSf, SmSfSb,  SbSmSf are stable. Organism can be 
in these states for long time and transition to other states is possible only under influence of external or internal factors 
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[2, 15]. These states are characterized by optimal tension of organism’s regulatory systems (ORS) and are more frequent 
in relative rest or under little loads. States, described by spectral formulas SmSfSb и SbSfSm, are quasi stable. In them 
organism can be for indefinitely long time, but transition to other states happens either under influence of external or 
internal factors or spontaneously [2, 15]. These states are characterized by functional tension of regulatory systems (SFT) 
and appear under loads (see fig. 2).  

Ion sportsmen with symptoms of CT we registered 10 from16 possible spectrums of power of heart rhythm in 
rest and after physical load: Sm, Sb, SmSb, SmSf, SfSm, SmSbSf, SmSfSb,  SfSmSb, SbSm, SbSmSf, SbSfSm (see fig. 
3). Presence of periodical component in heart rhythm’s wave structure with spectrum SmSfSb of sportsmen with CT 
witnesses about functional tension of organism’s regulatory systems. Spectrums SfSm, SfSmSb, which were recorded 
after AOT, correspond to not stable functional states with over tension (SO) of organism’s regulatory systems [2, 6]. In 
these states organism can be for short time and transition from these states to other happens spontaneously (see fig.4).  

 Spectrums of HRV power 
 
Fig. 1. Distribution of types of power spectrums of HRV in rest and under functional loads (AFL) of sportsmen 

without CT symptoms: 
On axis Х – power spectrums of HRV, classified with spectrul-linguistic approach; on axis Y – percent correlation of 
states with certain power spectrum of HRV.  

 
Discussion  
Modern elite sports are a sphere of activity, in which sportsmen’s organism suffers from extreme physical and 

psychological influences [7, 13, 14]. According to fulfilled researches elite sportsmen, in conditions of durable training 
and competition loads, can get syndrome of chronic tiredness (SCT) [1, 11].  

 
 
 
 

Spectrums of HRV power 
Orthotest  

Rest 
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Fig.2. Distribution of states of optimal (SOT - Sm, SmSb, SmSbSf, Sb, SbSm, SbSmSf), functional tension (SFT - 
SmSfSb,  SbSfSm) of regulatory mechanisms in rest and after AFL of sportsmen without CT symptoms. 
 
With the help of questioning we found that 41% of elite sportsmen had CT of different degree. This fact agrees 

with literature data, according to which SCT can be preceded by early changes of functional, psycho-physiological and 
psychic status of sportsman, by development of acute and chronic forms of tiredness of different degree, when tiredness 
becomes frequent or constant “satellite” [3, 7, 12, 19].  

Appearing of quasi stable and not stable functional states in sportsmen with CT is characterized by over tension 
of regulatory mechanisms and spontaneous transition to lower energy levels. It can be connected with reduction of 
organism’s resistance to high physical and psychological loads and high risk of SCT formation [8, 17, 18].  

Conclusions:  
1. In 41% of sportsmen we found symptoms of CT.   
2. In wave structure of heart rhythm of sportsmen with CT there appeared periodic components, which witnessed 

about functional tension of organism’s regulatory systems in rest and about their over tension after functional loads.  
3. With the help of structural-linguistic approach we carried out classification of power spectrums of HRV and 

determined types of organism’s functional states of sportsmen with CT symptoms and without them.  
In the future it is supposed to further research incidence of CT in elite sportsmen of different kinds of sports and 

determination of criteria for CT diagnostic on the base of assessment of sportsmen’s physical fitness, physiological and 
psycho-physiological status.  
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Fig.3. Distribution of types of power spectrums of HRV in rest and after functional loads (AFL) of sportsmen with CT 

symptoms. 
Legend on axis X and axis Y is the same as in fig. 1. 
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Fig.4. Distribution of optimal (SOT - Sm, SmSb, SmSbSf, Sb, SbSm, SbSmSf), functional (SFL - SmSfSb,  SbSfSm) 

tension and over tension (SOVT - SfSm, SfSmSb ) of regulatory mechanisms in rest and after AFL of sportsmen with CT 
symptoms. 
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APPLICATION OF INTERDISCIPLINARY CONNECTIONS AND INFORMATION TECHNOLOGIES FOR 
DEVELOPMENT OF MOTOR SKILLS IN LIGHT ATHLETIC OF GIRLS – SENIOR FORM PUPILS  

Al-Ravashdeh Abdel Baset, Kozina Zh.L., Kramskoy S.I., Bazilyuk T.A. 
Taras Shevchenko National University of Luhansk 

 
Abstract. Purpose: to work out and substantiate technologies of motor and intellectual aspects’ integral impact on process 
of training of light athletic’ throws and run techniques of 15-16 years old girls. Material: in the research 2 groups of 
pupils participated: control group (n = 22) and experimental group (n = 21). Results: Methodic of run, jumps and throws 
techniques’ training of senior school girl-pupils has been worked out. The methodic implies mastering of basic light 
athletic movements on the base of analogies with rational and economic movements in animate nature and laws of 
mechanic It conditions application of knowledge from physics, biology, mathematic for receiving of more complete 
understanding of light athletic movements’ correct technique. Conclusions: we have shown that application of 
interdisciplinary connections permits to make the process of movements’ training more effective in comparison with 
mastering material of purely physical education.  
Key words: skills, light athletic, pupils, methodic.  
 

Introduction1 
At present, in education there is a problem of absence of interconnection between studying of different 

disciplines: different school curriculum subjects are delivered without interconnection between them. As a result pupil 
receives systemless, fragmented knowledge, which turn out to be useless in practice and are quickly forgotten after leaving 
school [16; 22; 24]. The most separated is physical education. Physical education is a “counter-weight” to theoretical 
disciplines in school curriculum, not envisaging cognitive functioning [1; 15; 18; 19; 25; 26]. However, application of 
cognitive and associative spheres in any kind of functioning, including physical education, facilitates creation of holistic 
understanding of action. It improves effectiveness of motor skills’ mastering and effectiveness of mastering of knowledge 
in other subjects [2; 6; 7; 13; 14]. 

In this connection it is necessary to work out approaches to physical education teaching, which would imply 
creation of holistic idea about movement, deep understanding of rational movements technique’s physical principles [20; 
27; 29; 32; 33]. Approaches of such orientation are rather effective; however, they practically have not been worked out 
for physical education and are not used in it by the present time [28; 30; 31]. That is why the problem of methodic’ 
working out for schoolchildren’s motor actions’ training is urgent and important. It is conditioned by the following: 
integral combination of knowledge from different fields; creation of holistic idea about movement; enriching of theoretical 
knowledge with practical realization in the field of motor actions.   

Analysis of problems in schoolchildren’s physical education is present in many works that also witnesses about 
importance of this problem. The circle of the regarded problems is rather wide. In work by R. Podstavka et al. (2014) [25] 
physical education of rural schoolchildren are regarded. The authors note that only insignificant percentage of pupils 
participated in out-of-school sport trainings and other physical exercises, while relatively high percentage of children pay 
much of their free time to watching TV, DVD or computer games. The researches of R. Podstavka and K. Boryslavska 
(2014) [18] showed that the highest quantity of differences between results of individual motor tests in reaching of the 
best results were in schoolchildren, who were trained by qualified instructors. R. Podstavka et al. (2013) [26] showed that 
factors of secondary school’s location and type differentiated insignificantly motor level of first year students. Weak 
interaction of the used factors was a result of leveling of distinctions and barriers between urban and rural schools.  

The problem of interdisciplinary connections was elucidated by O.Ya. Chernoyarova (2001)[24]. The author 
analyzes problem of interdisciplinary connections in different fields of education. She pointed at demand in development 
of interdisciplinary connections in training of physical culture teachers. She sowed that it is necessary to integrate different 
educational aspects, connected with training of physical education specialists. However, realization of such integration in 
system of physical education in school has not been studied yet.   

Purpose, tasks of the work, material and methods  
The purpose of the work is to work out and substantiate technologies of motor and intellectual aspects’ integral 

impact on process of training of light athletic’ throws and run techniques of 15-16 years old girls.  

                                                 
© Al-Ravashdeh Abdel Baset, Kozina Zh.L.,  

Kramskoy S.I., Bazilyuk T.A., 2015 
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The methods of the research: theoretical analysis and generalization of special literature, pedagogic testing, 
pedagogic experiment, methods of mathematical statistic.  

For determination of influence of authors’ methodic on development of senior form girl-pupils’ motor skills at 
academic and circle light athletic trainings we conducted forming pedagogic experiment (in period from September 2013 
to May 2014). Control (n = 22) and experimental (n = 21) groups included girl pupils of senior forms of secondary school 
(Mu’tah, Al-Karak, Jordan). 

 
 
 
Results of the research  
On the base of theoretical principles [8; 9; 10; 11; 21] we worked out methodic of motor skills’ training for senior 

pupils at light athletic lessons with application of interdisciplinary connections, information and interactive technologies. 
In our methodic, holistic approach is the main direction of motor skills’ development at light athletic trainings. It implies 
mastering of light athletic basic movements on the basis of analogies with rational and economic movements in animate 
nature and laws of mechanics. It conditions application of knowledge from physics, biology, mathematic for receiving of 
more complete understanding of light athletic movements’ correct technique. Besides, application of information 
technologies permits to improve effectiveness of training process owing to impact on supreme sectors of central nervous 
system. Just such approach is the most acceptable for motor actions’ training of senior school’s pupils. In senior school 
age cognitive and associative forms of learning are more expressed. That is why application of mind activating means is 
one of the most effective ways to improvement of quality of teaching.  

These principles are realized in offered by us methodic of motor skills’ training with application of 
interdisciplinary connections and information technologies, worked out for pupils of senior forms.  Such approach meant 
that with pupils’ mastering of run, jumps and throws multiple repetitions of actions was the methodic’ approach and 
physiological, bio-mechanical principles of movements (run, jumps, throws) were explained. It implied application of 
analogies from biology and physics. Such information was delivered in oral form and in form of printed recommendations, 
methodic literature, video-aids and etc.  

Let us regard application of interdisciplinary connections and information technologies in training of techniques 
of light athletic elements on example of run (jumps) and throws. As the basis of interdisciplinary connections we took 
approach, delivered in works of N. Romanov [21]. The author recommends such approach for mastering of technique of 
the so-called “postural method of run”, implying improving of run technique’s mastering owing to training of main body 
positions, ability to strain and relax required muscles. For realization of this idea the author uses analogies from animate 
nature, laws of physics, moving of wheel on inclined surface and so on.  

For training of throws’ technique we took as the basis methodic of initial training of throws in game kinds of 
sports, offered by Zh.L. Kozina [7]. In this work, with the help of analogies from animate nature demand in adding of all 
force-vectors for turn-by-turn switching of all muscles in is explained. At informatics, geometry and biology lessons 
pupils watched educational cartoon, in which there was analogy for rules of vectors’ addition as well as for laws of bio-
mechanical addition of forces when passing ball, laws of forces’ interaction of ants, when they drag wear; laws of forces’ 
addition in any collective single-directed action on example of tale “Turnip” [7]. 

As analogy from animate nature we supplied example with collective dragging wear by ants, when vectors of all 
ants’ forces are added. It was shown that ants can drag wear quickly to the required place only adding their forces. In 
analogous way muscles can fulfill strong and accurate action only with agreed work. From this point of view when passing 
ball it is purposeful to switch in work the biggest muscles, i.e. lower limbs’ muscles. It ensures speed-power aspect when 
fulfilling the given technique [7]. As analogy example from tale “Turnip” was supplied. In the tale vectors of all forces 
(i.e. “grandpa”, “grandma”, “granddaughter” and so on) added  and “turnip was extracted” [7]. This material is delivered 
as cartoon, in which material of geometry, physics, biology and physical culture is combined. It strengthened pupils’ 
understanding of material. This material was offered with the help of modern (multi-media) technologies that increased 
effectiveness of its perceiving.  

In our opinion such approach conditions creation of holistic idea of movement, deep understanding of 
movement’s physical principles and rational technique. Its effectiveness was proved by the conducted research. 

Application of the worked out methodic resulted in registration of confident changes in indicators of girls’ motor 
fitness in the following tests:  

 “Long jump from the spot, cm” (141.4±5.23 сm before experiment and 155.7±4.62 сm after experiment, t=3.04, 
р<0.01),  
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 “Long jump from run, cm” (240.3±9.25 сm before experiment and 265.5±8.96 сm after experiment, t=2.76, 
р<0.03) (see fig. 1).  

 “3×10 m run, sec.” (11.2±0.66 sec. before experiment and 10.4±0.45 sec. after experiment, t=5.24, р<0.001),  
 “30 m run, sec.”,  (6.34±0.07 sec. before experiment and 5.94±0.07 sec. after experiment, t=2.59, р<0.05),  
 “60 m run, sec.”, (11.51±0.22 sec. before experiment and 11.04±0.17 sec. after experiment, t=2.76, р<0.05) (рис. 

2),  
 “1000 m run, min.”, (8.78±0.75 min. before experiment and 7.56±0.85 min. after experiment, t=2.47, р<0.05) 

(see fig. 2),  
 “Ball throw, m.” (15.24±2.13 m before experiment and 17.35±2.08 m after experiment, t=2,25, р<0.05) (see fig. 

2). 
 

 
Fig.1. Results of test “Long jump from run” of experimental group pupils (n=21) and control group (n=22) before and 

after experiment (girls):  
1 – Experimental group; 2 – Control group; ** – differences are confident with р<0.01; L, cm – result of run jump, cm;  

- before experiment;  
- after experiment;  

 
Fig.2. Results of test run tests of experimental group pupils (n=21) and control group (n=22) before and after 

experiment (girls):  
1 –3×10 m, Experimental group;  
2 –3×10 m, Control group;   
3 –30 m run, Experimental group;  
4 – 30 m run, Control group;  
5 –60 m run, Experimental group;  
6 – 60 m run, Control group;  
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* – differences are confident with р<0.05; 
t, s – run result, sec.;  

- before experiment;  
- after experiment.  

 
 

The received results show correctness and purposefulness of application of motor skills training methodic with 
the help of interdisciplinary connections and information technologies at light athletic lessons of senior forms’ girl-pupils. 
In control groups such changes are not confident (р>0.05). It should also be noted that control and experimental groups 
confidently did not differ before experiment (р>0.05). After experiment groups became confidently different by all tested 
parameters (р<0.05; р<0.01; р<0.001) (see figs. 1, 2).  

Thus, application of the worked out methodic of movements skills’ training at light athletic lessons of senior 
forms’ girl-pupils facilitates improvement of motor fitness indicators. Positive effect of methodic’ application is ensured 
by adequate selection of exercises and expansion of theoretical aspect, which included interdisciplinary connections and 
informational technologies.  

 
Discussion  
Our research has been conducted in the frames of classic didactic principles and up-to-date pedagogic tendencies. 

Progress of theory of interdisciplinary connections was influenced on by processes of sciences differentiation and 
integration. Even outstanding pedagogues of 16-18th centuries Yan Amos Komensky [12], John Lock [3], Johann Henry 
Pestalozzi [17], Johann Friedrich Herbert [4], Friedrich Adolf Wilhelm Disterwerg [5] to certain extent pointed at 
malignancy of regarding of phenomena and processes in isolation. In their works they reflected demand in interaction 
between nature and studied subjects. In particular, Y.A. Komensky said that all must be taught in interconnection [12]. 
His idea implied setting of interconnection between academic subjects. It must facilitate formation of students’ system of 
knowledge and ensure wholeness of teaching process. In work “Great didactic”[12] Y.A. Komensky wrote that nobody 
can be given education on the base of any one separate science, independently on other sciences. In his opinion 
interdisciplinary connections can save students from constant forgetting of the studied and give start to active creative 
functioning of students themselves in educational process.  

However, at present time idea of interdisciplinary connections yet has been remaining not realized. Our work 
opens ways to realization of interdisciplinary connections in sphere of motor actions training. Realization of this work is 
becoming still more realistic in connection with usage of multi-media technologies.  

Our research is experimental proof and practical realization of views of classic pedagogues on teaching process. 
Outstanding English philosopher and pedagogue J. Lock [3] in his work “Speculations about education” opened idea of 
generalized cognition as “method of sinking into truth”. His idea is connected with definition of content of education. For 
example, one academic subject shall be filled with elements and facts from other and general education shall be combined 
with applied one [3]. 

J.G. Pestalozzi [17] in theory of developing teaching opened all diversity of interconnection of junior school’s 
academic subjects. The author wanted to ensure system of pupils’ knowledge about the world. He pointed at demand in 
bringing inside own mind all actually interconnected between each other subjects in connection, in which they are in 
animate nature [17]. The scientist warned about danger of subjects’ separation one from other, especially in senior forms.  

Exclusive attention to realization of interdisciplinary connections in teaching was paid by A. Disterwerg [5]. He 
included two kinds of connections in his classification: connection between allied academic subjects and connection 
between subjects of different teaching cycles. From this point of view we offered methodic, which realizes connections 
between subjects of quite different teaching cycles (humanitarian, natural and practical, like physical education).  

According to K.D. Ushinsky [23], interdisciplinary connections are based on different associative connections 
and can be classified by similarity, opposite, time and oneness of place. His thoughts about world-vision role of 
interdisciplinary connection, forming of students’ clear, full, holistic ideas about existing real world are especially 
significant for modern educational system. Knowledge and ideas in sciences shall be naturally built in light and expanded 
vision of world and life [23]. 

It should be noted that our work has shown effectiveness of this methodic application. This methodic combine 
differently oriented subjects and increase effectiveness of their mastering by creation of single idea about different 
processes in animate and inanimate nature. These ideas are realized in human rational movements.  

Conclusions:  
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1. Methodic of senior girl-pupils’ motor skills’ training at light athletic lessons with the help of interdisciplinary 
connections and information technologies has been worked out. Holistic approach is the main direction of motor skills’ 
training in this methodic. It implies mastering of basic movements on the base of analogies with rational and economic 
movements in animate nature and laws of mechanics. It conditions receiving of more complete understanding of 
movements’ correct technique.  

2. We have shown that application of interdisciplinary connections and information technologies increase 
effectiveness of training process in comparison with mastering only physical education material. Application of our 
methodic of motor skills’ training during 1 academic year resulted in confident improvement of pedagogic tests’ results 
for experimental group girl-pupils’ motor fitness.  

The prospects of further researches imply perfection of methodic of schoolchildren’s skills with the help of 
integral impact of interdisciplinary connections and information technologies.  
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INDIVIDUALIZATION OF PSYCHOLOGICAL TRAINING AND ITS IMPORTANCE AT DIFFERENT 
STAGES OF MANY YEARS’ PERFECTION IN TENNIS  

Vysochina N.L., Makuts T.B. 
National University of Physical Education and Sport of Ukraine 

Lvov State University of Physical Culture 
 

Abstract. Purpose: to determine significance of individualized approach during psychological training at different stages 
of many years’ perfection in tennis. The tasks of the research were studying of place and role of psychological component 
in general system of tennis players’ sport training as well as determination of specificities of individualized approach 
during 14-15 years old and elite tennis players’ psychological training. Material: In the research 24 experts, coaches of 
combined teams and clubs, elite tennis players took part. Results: Role of psychological training in general system of 
many years’ perfection has been determined. We also found out that individualization of psychological training in modern 
tennis is not paid sufficient attention to at present. Most of the questioned respondents pointed, that such training is 
conducted mainly with elite sportsmen (42%). Only 14% noted that individual psychological training is carried out at 
basic stages of many years’ perfection. Conclusions: Principle of individualization is a determining one in the course of 
sportsmen’s training at stages of many years’ perfection. About 86% of experts stressed on significance of application of 
individualized approach in work with tennis players. Consideration of tennis players’ individual features during 
psychological training is a compulsory matter in increasing of effectiveness of sportsmen’s training and competition 
functioning.  
Key words: individualization, psychology, training, system, competition. 
 

Introduction1 
Strive for provisioning of conditions for maximal possible results, coming from natural bents and developed on 

their base wide spectrum of sportsman’s abilities, shall be in the basis of rational construction of tennis players’ many 
years’ training. Realization of this strive shall be ensured exclusively in planned way and with durable trainings, which 
consider peculiarities of organism’s development and sportsmen’s individual potentials [1-3, 5, 18, 19, 24, 30, 35, 39-
41]. 

It was established that consideration of sportsmen’s individual characteristics in training process facilitate more 
qualitative opening of their bents, effective mastering of technical-tactic skills and increase of sportsmanship. Thus, one 
of ways for optimizing of training process in any kind of sports is application of individual approach to construction of 
training sessions [4, 6, 7, 9-12, 19, 26-29]. 

In scientists’ opinion usage of mentioned above arsenal of properties would permit to apply differentiated 
approach to construction of trainings and realize reliable training of sportsmen of different age and qualification [2, 5, 8, 
20-24, 31-34, 36-38, 42- 43]. As data from different kinds of sports witness individual approach is used mainly in training 
of elite sportsmen. And such approach is connected with consideration of exercises’ technique, choice of competition 
functioning’s structure, modes of training and so on. In this connection research of individualization of psychological 
training of tennis players and determination of its role at stages of many years’ perfection are rather urgent.  

Purpose, tasks of the work, material and methods  
The purpose of the work is to determine significance of individualized approach during psychological training at 

different stages of many years’ perfection in tennis.  
The tasks of the work were studying of place and role of psychological component in general system of tennis 

players’ sport training as well as determination of specificities of individualized approach during 14-15 years old and elite 
tennis players’ psychological training.  

The methods of the research: analysis and generalization of data of special scientific-methodic literature, 
questioning, method of experts’ assessments, pedagogic observation, methods of mathematical statistic, analysis of 
Internet data.  

Results of the research  
Psychological training is an important component of sport perfection in different kinds of sports. Tensed training 

and competition functioning require from a sportsman demonstration of different psychological qualities, which, 
harmoniously combining with other sides of fitness, would ensure opening of actual motor potential and the highest results 
in the most responsible competitions of training period or sport career of a player.  
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1%

94 %

5 %

так; скоріш важлива, чим ні; скоріш неважлива, чим так; ні

In spite of undoubted significance of psychological training in sports, as on to day these urgent problems have 
been paid insufficient attention to. Tennis is not exclusion as well. Practically all questioned by us experts (94%, see fig. 
1.) say about importance of psychological training in tennis. However, analysis of scientific works devoted to different 
components of fitness in tennis (technical tactic, physical and etc.) shows that psychological training takes nearly the last 
place.  

 

 
  
 
 
 
 
 
 

 
 
 

Fig.1. Significance of psychological training in tennis as per questioning of experts (n=24): 
 
Insufficient quantity of researches on psychological training in tennis can be conditioned by a number of reasons. 

First of all, studying of sportsmen’s psychological potentials requires certain level of additional knowledge (theoretical 
and practical base, methodic of diagnosing and so on), that can limit quantity of qualified specialists and spectrum of the 
studied questions. Second: the studied object (sportsman’s psychological potentials) is rather complex structure, which 
requires consideration of many components and laws. The received during literature review data show that great number 
of works is devoted to studying of only separate problems of sportsmen’s training (psychic features or personality’s 
characteristics). It does not permit to create systemic idea of peculiarities and significance of psychic functioning in 
training and competition functioning of tennis players.   

Besides, experts note importance of psychological training of tennis players at different stages of many years’ 
perfection. But such work is conducted oftener only with elite sportsmen, who pretend on success in great international 
championships (see fig.2). Great majority of the questioned experts (62%) point that as on to day psychological training 
is conducted only with elite sportsmen. Only 32% of expert mentioned that psychological training is used in training 
process of tennis players at specialized basic stage. It quite clear that such differentiation of psychological training means 
is not accessible. Because formation of individual style of functioning’s psychic regulation requires stage-by-stage 
process and takes long time.   

  

yes;         sooner important, than not;        sooner not important than yes;          no 
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a)                                                                                                 b) 
 
 
 

Fig.2. Application of psychological training means in training process of tennis players of different class (by expert’ 
data n=24): 

а)sportsmen of 14-15 years old age;  b) elite sportsmen.  
 
Early diagnostic of junior sportsmen’s psychological features will permit not only to determine the prospects of 

their future sport perfection, but also to make correct choice of methods and means of sport training, to choose the object 
of future specialization, determine manner of competition functioning and so on.  

One of urgent direction of training process’s perfection is maximal orientation on individual bents of sportsman 
during construction of training process and choosing of individual structure of competition functioning. Specificity of 
sport functioning is that with every stage of many years’ perfection sportsman faces newer, more difficult tasks. Then, 
amount of training and competition loads gradually increases, compatibility of environment intensifies.  In such 
conditions every sportsman chooses his own way of overcoming obstacles, finds motivation for further struggle and 
achievement of future sport results. Surely, qualified assistance of specialist in sport psychology can significantly increase 
effectiveness of this process and usage of psychological training means shall not be restricted only by elite sports. That is 
why principle of individualization is a determining during sportsmen’s training at all stages of many years’ perfection 
(see fig.3). Just this opinion is shared by questioned by us experts (86%), who, by great majority of their answers, 
underlined importance of application of individualized approach in tennis players’ trainings.  
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Fig.3. Importance of application of individualized approach in tennis players’ training (by data of questioning n=24): 
 

 
Besides, we questioned experts for application of individualized approach during psychological training of tennis 

players at different stages of many years’ perfection (see fig.4). Analysis of the received data shows that in work with 
elite sportsmen (in contrast to junior tennis players) individualized approach is used much oftener (in 46% of cases).  

 

 
 
  
 
 
 
 
 
 
 
 

 

 

 

 

 

Fig.4. Application of individualized approach during psychological training in training sessions of different classes’ 
tennis players (by experts’ data, n=24): 

а) спортсмени 14-15 років; б) спортсмени високого класу. 
а)sportsmen of 14-15 years old age;  b) elite sportsmen.  

 
It should be noted that even such percentage is not completely accessible: only with every second elite sportsman 

individualized psychological training is conducted. In case with junior tennis players this percentage is much lower – 
16% - at stage of specialized basic training. The quarter of the questioned experts pointed that individualized approach is 
not used in work with junior tennis players. One more quarter answered that such work is not sooner conducted than is 
conducted (see fig.4).  

An important task of the research was determination of optimal age, since which it should be necessary to start 
purposeful psychological training, considering tennis players’ individual features. Of course, with it, it is necessary to 
consider that tennis trainings are started in rather early age 4-5 years. Surely, so early psychological training can be of 
little effectiveness and not correspond to tasks of age period. In answers to this question experts’ opinions were quite 
different (see fig. 5).  
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Fig.5. The most favorable age for starting of individualized psychological training of tennis players (by data of experts’ 
questioning, n=24): 

  
Thus, 30% of experts think that age of 14-15 years old is the most favorable for application of individualized 

psychological training means. 26% - called age of 16-17 years, 21% - 12-13 years, 12% - 10-11years, 6% - 8-9 years, 5 
% - other age (including below 7 years old).  

Discussion  
As a result of the conducted researches we confirmed opinion of specialists (M.S. Bryl, 2001 [1]; Zh. L. Kozina,  

2010 [9]; Bane M.K., Reid M., Morgan S., 2014 [13]; Borisova O. V., 2011, 2012 [14-16]; Buszard T., 2014 [17]; Jagiello 
Marina, Jagiello Wladyslaw, 2014 [25] et al.) about significance of application of individualized approach in training 
functioning in game kinds of sports.  

This problem becomes especially acute concerning individualization of psychological training in tennis. For the 
first time we showed open attitude of coaches and elite players to means of individual psychological training at different 
stages of many years perfection. The received results permitted to state insufficient level of individual training of 14-15 
years old tennis players and speak about demand in further implementation of specialized psychological training programs 
in practice.  

Conclusions:  
1. The conducted questioning showed that great majority of specialists consider psychological training to be an 

important component of general system of many years tennis players’ training (94%). With it most of the questioned 
experts (62%) points that psychological training is usually practiced only with elite sportsmen. Only 32% of experts 
pointed that psychological training is used at stage of specialized basic training of tennis players.  

2. Principle of individualization is a determining one in the period of sportsmen’s training at all stages of many years 
perfection. About 86% of experts underlined significance of application of individualized approach in training of 
tennis players.  

3. Analysis of received results showed that in work with elite sportsmen (in contrast to junior tennis players) 
individualized approach was used much oftener (in 46% of cases). Only 14% of the questioned respondents pointed 
that individual approach is used during psychological training of tennis players at basic stages of many years’ 
perfection.  

The prospects of further researches are connected with implementation in training process of 14-15 years old 
tennis players of specialized programs, oriented on correction of sportsmen’s psychological fitness, considering their 
individual features.  
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ORGANIZATIONAL-PEDAGOGIC TECHNOLOGY OF FORMATION OF MOTOR FUNCTIONING 
CULTURE AS MEAN OF PHYSICAL FITNESS IMPROVEMENT OF 5 FORM PUPILS  

Deyneko A.H. 
Kharkiv State Academy of Physical Culture 

 
Abstract. Purpose: to analyze influence of organizational-pedagogic technology of formation of motor functioning’s 
culture of five form pupils in process of physical education; to test experimentally methodic of formation of motor 
functioning’s culture by means of general gymnastic in physical education system of comprehensive schools’ pupils. 
Material: The research was conducted in comprehensive school N 67, Kharkov. 57 pupils of five forms (5-А form – 30 
pupils, 5-B – 27 pupils) participated in the research. Results: we worked out organizational-pedagogic technology of 
formation of motor functioning’s culture “Main gymnastic at school”, which positively influenced on development of 
physical fitness of experimental groups’ pupils. Conclusions: it was established that under influence of selected exercises 
of main gymnastic and introduced competitiveness elements pupils’ movements became more accurate, plastic, acquired 
higher amplitude, coordination.  
Key words: pedagogic technology, main gymnastic, culture, moving, physical fitness, pupils.  

 
Introduction1 
As on to day, in Ukraine there exists acute demand in creation of proper conditions for healthy life style of pupils 

and students that was noted in Laws of Ukraine “On education”, “On physical culture and sports”. In this complex process 
important role is assigned to school. Indeed, in this period foundation of children’s physical and mental health is 
embedded, their demands and motives for physical exercises for maintaining of own health are formed and values of 
healthy life style are perceived  [12-16, 19-21, 23]. However, practice shows that during learning at comprehensive 
educational establishments pupils’ physical health significantly worsens 18, 25-29, 49]. In spite of heavy situation with 
pupils’ health as on present time, there have been still no generalized researches, devoted to problem of pupils’ health 
strengthening and preservation [41, 44, 46]. Solution of mentioned above problems is possible at the account of formation 
of pupils’ certain personal physical culture [30-33, 36-38]. Its basic element is culture of motor functioning [40, 45, 47]. 
It is evident that effective usage of main gymnastic in system of physical education of comprehensive schools’ pupils will 
permit to solve the problem of formation of their certain level of personal physical culture. It is known that one of physical 
culture’s sides is culture of motor functioning. It includes technique of motor functioning and is connected with sphere 
of motives, demands and values of a person. However, such approach has not been developed yet. On the basis of literature 
[24] we found that assessment of schoolchildren’s motor functioning’s culture includes three groups of indicators. These 
indicators characterize schoolchildren’s motor fitness, technique of their fulfilling of main gymnastic exercises from 
curriculum. Besides, these indicators point at motivation-value characteristics of schoolchildren’s personalities and ensure 
their understanding of need in mastering of “Physical culture” program material.  

Purpose, tasks of the work, material and methods  
The purpose of the article is studying of influence of organizational-pedagogic technology of formation of motor 

functioning’s culture of five form pupils in process of physical education.  
The tasks of the research imply substantiation of the worked out organizational-pedagogic technology – “Main 

gymnastic at school”.  
Basing on analysis of scientific-methodic literature we can present culture of comprehensive schools’ pupils’ 

motor functioning in the form of diagram (see fig.1).  
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Fig.1. Culture of motor functioning 

 
In the course of our researches we worked out appropriate organizational-pedagogic technology of formation of 

motor functioning’s culture of pupils. In academic year structure of mastering of “Physical culture” discipline it envisages 
application of the following: a) methodic of successive complication of main gymnastic means, which are used in 
preparatory part of lesson; b) specially worked out competition-entertaining measures, which are used at the end of every 
semester and are oriented on increasing of pupils’ motivation for health related physical culture functioning and 
assessment of actual level of motor functioning’s culture; c) system of measures on pupils’ involvement in composing 
(on the base of earlier mastered material) and conducting with class-mates different complexes of physical exercises that 
is one of key aspects of self organization of their physical culture and sport functioning.  

For assessment of five form pupils’ physical fitness we used tests, based on physical exercises of main gymnastic, 
recommended by curriculum, for assessment of physical qualities: a) “30 meters’ run” – for quickness; b)”pressing up” 
in lying position – for strength; c) “long jump from the spot” – for speed-power qualities; d) forward torso bending from 
sitting position” – for flexibility; e) “shuttle run 4x9 m (sec.)” – for dexterity and  “1 minute’s jumps with skipping rope” 
for speed power endurance.   

Results of the research  
For estimation of effectiveness of the worked out organizational pedagogic technology we conducted 

forming pedagogic experiment in the process of our researches, whose condition was to use this technology 
during academic year. The worked out technology was used in preparatory part of physical culture lesson 
(invariant component of program “Physical culture at school”). It included specially worked out complexes of: 
a) exercises in formation; b) different kinds of walking, run, jumps; c) complexes of general  warming up exercises 
in motion; d) complexes of general warming up exercises with o and without objects on the spot.  

Results of researching of physical fitness and experiment are given in table 1. Analysis of these results witnesses 
that girls and boys of 5 forms have statistically not confident difference in mean results (р>0.05). For example, girls from 
experimental 5-А form in test “long jump from the spot” demonstrated mean result 123.5 сm. Girls from control 5-B form 
showed 124.3 сm. Difference between these results is statistically not confident (р>0.05). Boys of 5-А and 5-B forms 
showed the following mean results: accordingly, 144.5 сm and 143.3 сm. (р>0.05). Analogous picture is observed with 
comparing mean results of other tests: “pressing up in lying position”, “30 meters’ run (sec.)”, “shuttle run”, forward 
torso bending in sitting position”, “jumps with skipping rope” (see table 1).  

Comparative analysis of changes in physical fitness of 5 forms’ boys and girls (control and experimental groups) 
for the period of experiment is given in table 2.  
  

 Culture of motor functioning 

Value-motivation component  Component of activity 

- demand in motor functioning (conscious setting 
for motor functioning); 
- motives of motor functioning (understanding of 
reasons of physical exercises’ fulfillment);  
- Value-motivation orientations on motor 
functioning (formation of values of “mobile style 
of life”).   

– Physical condition and physical fitness of 
schoolchildren;  

– practical skills in independent working out of 
different complexes of main gymnastic and use 
them in their health related physical culture 
functioning;  

– participation in competitions;  
– reliability of motor actions’ mastering;  
– motor accuracy;  
– spontaneous character of motor functioning;  
– skills in mastering of physical exercises.  
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Table 1. 
Physical fitness of five forms’ pupils before experiment (p=0.05) 

Indicators 

Girls 

 

tр 

 

tгр 

 

p 

Boys 

 

tр 

 

tгр 

 

p 

5-А form 

(n=13) 

5-B form 

(n=15) 

5-А form 

(n=17) 

5-B form 

(n=12) 

Х  ± m 

(level of 

competence) 

Х  ± m 

(level of 

competence) 

1 Speed-

power: 

long jump 

from the 

spot, (cm)  

123.5±2.1 
124.3±3.2 

(sufficient) 
0.21 2.06 >0.05 

144.5±2.3 

(sufficient) 

143.3±4.1 

(sufficient) 
0.25 2.10 >0.05 

2 Strength:  

Pressing up 

in lying 

position, 

quantity of 

times)  

4.69±1.2 

(middle-

(sufficient) 

3.8±0.4 

(low-

middle) 

1.23 2.06 >0.05 

6.1±0.5 

(middle-

sufficient) 

6.5±0.4 

(middle-

sufficient) 

0.74 2.10 >0.05 

3 Quickness:  

30 meters’ 

run (sec.) 

6.8±0.2 

(sufficient) 

6.8±0.7 

(sufficient) 
0.01 2.06 >0.05 

5.7±0.1 

(high) 

5.9±0.2 

(sufficient- 

high) 

0.8 2.10 >0.05 

4 Dexterity:  

Shuttle run 

4x9 m (sec.)  

12.9±0.2 

(low-

middle) 

12.8±0.9 

(low-

middle) 

0,12 2.06 >0.05 

12.6±0.2 

(sufficient- 

high) 

12.8±0.3 

(sufficient) 
0.61 2.10 >0.05 

5 Flexibility:  

Forward 

torso 

bending in 

sitting 

position, 

(cm) 

4.7±0.9 

(low) 

4.3±0.4 

(low) 
0.46 2.06 >0.05 

3.5±0.4 

(sufficient- 

high)  

3.5±0.2 

(sufficient- 

high) 

0.04 2.10 >0.05 

6 Speed 

endurance:  

Jumps with 

skipping 

rope (q-ty of 

jumps for 1 

minute)  

40.0±2.3 

(low) 

40.5±3.7 

(low) 
0.11 2.06 >0.05 

40.1±1.3 

(low) 

40.5±4.2 

(low) 
0.06 2.10 >0.05 
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Table 2 
Physical fitness of five forms’ pupils after experiment (p=0.05) 

Indicators 

Girls 

 

tр 

 

tгр 

 

p 

Boys 

tр tгр p 
5-А form 

(n=13) 

5-B form 

(n=15) 

5-А form 

(n=17) 

5-B form 

(n=12) 

Х  ± m Х  ± m 

1 

Speed-power: 

long jump 

from the spot, 

(cm)  

147.7 ±2.4 135.9±3.6 2.7 2.06 <0.05 175.3±3.1 161.3±4.8 2.5 2.10 <0.05 

2 

Strength:  

Pressing up in 

lying position, 

quantity of 

times)  

9.1 ± 0.5 7.3 ± 0.7 2.1 2.06 <0.05 10.4±0.6 8.8±0.4 2.2 2.10 <0.05 

3 

Quickness:  

30 meters’ run 

(sec.) 

5.9 ± 0.2 6.1±0.6 0.3 2.06 >0.05 5.1±0 5.4±0.2 1.5 2.10 >0.05 

4 

Dexterity:  

Shuttle run 

4x9 m (sec.)  

11.6 ± 0.2 12.5±0.9 1.0 2.06 >0.05 11.2±0.3 12.0±0.2 2.2 2.10 <0.05 

5 

Flexibility:  

Forward torso 

bending in 

sitting 

position, (cm) 

8.1 ± 0.8 5.9 ± 0.4 2.5 2.06 <0.05 5.9±0.4 4.2±0.2 3.8 2.10 <0.05 

6 

Speed 

endurance:  

Jumps with 

skipping rope 

(q-ty of jumps 

for 1 minute)  

76.4±2.4 48.8 ± 3.3 6.8 2.06 <0.05 68.2±1.9 48.8±3.7 4.7 2.10 <0.05 

 
Effective influence of organizational-pedagogic technology of formation of motor functioning’ culture “Main 

gymnastic at school” on experimental 5-A form pupils’ physical fitness in comparison with control 5-B form can be 
explained by the following:  

 In experimental form quickness improved owing to introduction of different relays with ball, gymnastic 
stick, combinations of jumps and run, team relays for better result in physical culture lessons  

 Level of strength in experimental form improved owing to practicing of static positions, increasing of 
exercises’ repetitions, temp, rhythm of movements; execution of exercises in series, with the help of partner, application 
of current method of exercises’ fulfillment, overcoming of obstacle course.  

 Dexterity in experimental form became higher owing to application of exercises with skipping rope, 
different jumps; relays with skipping rope, competition and game methods of training to exercises from main gymnastic.  

 Flexibility in experimental form improved at the account of systemic stretching exercises’ fulfillment: active 
exercises (slow, elastic, waving movements); passive exercises (with using of own weight, with self-captures, with the 
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help of partner) and combined exercises (slow, elastic and waving movements in combination with keeping posture in 
extreme points of amplitude).  

 Speed endurance in experimental form became better owing to usage of complexes of exercises with 
skipping rope, different jumps, relays with skipping rope, competition and game methods of exercises’ fulfillment.  

Discussion  
Results of the conducted research prove described by V. Galuziak (2003), I. Prokopenko, V Yevdokimov (2008), 

V. Sutula (2012) approaches to determination of pedagogic technologies’essence, which are reproducible system of 
pedagogic techniques and methodic.  Pedagogic techniques and methodic are combined by single algorithm of their 
application in educational process, which guarantees achievement of purpose.  
 Results of the conducted research supplements the data of G. Natalov (1998), L. Lubysheva (2004), R. Abzalov 
(2013),  about essence of culture of pupils’ motor functioning at the account of its marking out in structure of activity’s 
and value-motivation component.   

As a result of our researches we proved effectiveness of the worked out pedagogic technology of formation of 
pupils’ motor functioning’s culture, which stipulates its application in academic year structure of discipline “Physical 
culture” by methodic of successive complicating of main gymnastic means. In comparison with analogous researches (G. 
Globa, 2007; О. Kolonkova, О. Litovchenko, 2009;  L. Deminskaya, 2010; K.T. Ferguson, 2014; R.C. Cassells, 2013)  it 
is more efficient pedagogic tool, which can be used for formation of motor functioning’s culture of 5 forms’ pupils.  

Conclusions:  
Results of the conducted research witness that the worked out organizational pedagogic technology of formation 

of motor functioning’s culture facilitated perfection of experimental form pupils’ physical fitness. It is connected with 
general-developing influence of selected exercises and introduced competition’s elements as well as with the fact that 
schoolchildren’s movements became more accurate, owing to increasing of inter-muscular coordination. It facilitated 
fulfillment of exercises at technically higher level.  
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SIMULATION OF PROCESS OF 14-15 YEARS OLD GIRLS’ TRAINING OF LIGHT ATHLETIC AND 
GYMNASTIC EXERCISES  

Ivashchenko O.V., Kapkan O.O. 
H.S. Skovoroda Kharkiv National  Pedagogical University 

Donbass State Machine-building Academy 
 
Abstract. Purpose: to optimize physical exercises’ training regiment in educational process of 14-15 years old girls. 
Material: in experiment girls of 14 years’ age (n=24) and 15 years’ (n=24) participated. The plan of factorial experiment 
was used. Results: we have shown influence of quantity of exercises’ repetitions (Х1) and rest intervals (Х2) on 
effectiveness of physical exercises’ training. We have offered complex approach to studying of objects, which admits 
simultaneous varying of several factors for assessment of their interactions’ influence. Simultaneous varying of factors 
by special program ensured studying of each of them in different conditions. It permitted to receive more reliable 
conclusions, suitable for changeable conditions. Conclusions: it was established that increase of training process’s 
effectiveness is possible on the base of analysis of regressive models, calculation of optimal modes of physical exercises’ 
fulfillment in process of their mastering at school physical culture lessons.  
Key words: simulation, regressive models, physical exercises, modes of training.  

 
Introduction1 
Simulation in physical education is one of effective methods for searching and optimizing of training process 

(S.S. Iermakov [1, 2, 3]; O.M. Khudolii, S.S. Iermakov [13]; O.M. Khudolii, O.V. Ivashchenko [7, 11, 12]; O.M. Khudolii 
[14]). Simulation of complex, holistic processes permits to better understand the studied phenomenon, learn its content, 
establish visual connections, mark out the most substantial components and so on. Such approach is an effective mean of 
testing of theoretical ideas’ about studied object correctness and completeness [11, 12, 16, 19, 20, 22, 23, 27- 30].  

Analysis of scientific-methodic literature points at purposefulness of attention’s concentration on formation of 
children’s and adolescents’ motor function [16, 19, 20]. Technologizing of training process in secondary school is 
elucidated in works of O.V. Ivashchenko [4], O.M. Khudolii [10, 15], O.M. Khudolii та O.V. Ivashchenko [17], O.M. 
Khudolii and А.А. Titarenko [9]. Conceptual approaches to planning of experiment in research of training process’s 
effectiveness, in development of training models were grounded in works by O.M. Khudolii, O.V. Ivashchenko [7, 12, 
16, 18]. Control over training process will be more effective, if orientation of training process is determined at different 
stages, considering modes of physical exercises’ fulfillment in process of their mastering [5, 6, 8, 15]. 

Thus, simulation of secondary school pupils’ training process is rather urgent.  
Purpose, tasks of the work, material and methods  
The purpose of the research – is to optimize physical exercises’ training regiment in educational process 

of 14-15 years’ old girls. 
The methods and organization of the research: in our work we used analysis and generalization of scientific-

methodic literature, Internet resource, pedagogic testing; methods of mathematical planning of experiment (FFE 22), 
pedagogic experiment, method of simulation.  

In the process of tasks’ formulation we used conceptual approaches to planning of experiment. It concerned 
studying of training process’s effectiveness and working out of training models [7, 11, 12, 16, 18]. It was determined that 
increase of effectiveness of control over training process is possible if for calculation of training models regressive models, 
received as a result of full factorial experiment (FFE) of FFE 2к type are used. 

In the research we used plans of factorial experiment of FFE 22 type (see table 1). We studied motor modes of 
training of side roll, forward and back rolls, forced headstand, throwing of small ball and long jump from run.   

Table 1  
Matrix of factorial experiment 2-2 plan in studying of influence of quantity of repetitions (Х1) and rest intervals (Х2) in 

one lesson on process of 14-15 years’ old girls’ training of physical exercises 

№ of 
experiment 

Elements of coded variables 

Х1 Х2 

1 6 – 60 – 

2 12+ 60 – 

3 6– 120 + 

4 12 + 120 + 
 
In physical exercises’ training, at every lesson we assessed level of mastering by alternative method (“fulfilled”, 

“not fulfilled”); calculated probability of exercise’s fulfillment (p = n/m, where n — quantity of successful attempts, m 
                                                 
© Ivashchenko O.V., Kapkan O.O., 2015 
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— general quantity of attempts). Besides, we analyzed level of physical exercises’ mastering.  
In training of 14—15 years’ age girls the method of algorithmic orders was applied. Transition to next exercise 

was realized after three successful attempts.   
In experiment 24 – 14 years’ old girls and 24 – 15 years’ age participated.  
Plan of factorial experiment permitted to study influence of quantity of repetitions (Х1) and rest intervals (Х2) on 

effectiveness of physical exercises’ training of 14-15 years’ age girls as well as to use complex approach to studying of 
objects, which admits simultaneous varying of several factors for assessment of them and their interactions’ influence. 
Simultaneous varying of factors, conducted by special program, ensured studying of every of them in different conditions. 
It permitted to obtain more reliable results, suitable for changeable conditions. 

Results of the research  
For achievement the best pedagogic effect in girls’ training of physical exercises we determined optimal 

correlations of quantity of exercises’ repetitions (X1) and rest intervals (Х2). In table 1 we present matrix of full factorial 
experiment’s plan for studying of influence of different physical exercises fulfillment modes on effectiveness of training. 
Bottom and top factors were chosen on the base of data of O.M. Khudolii and O.V. Ivashchenko [16]: so, we considered 
frames of lesson and requirements of Governmental program. Distinctions in methodic of trainings’ conduct were outlined 
by conditions of factorial experiment. 

As a result we found out regressive dependence of results of quantity of repetitions’  (Х1) and rest intervals’ 
(Х2) influence on training process in compliance with age and gender peculiarities of the trained girls (see table 2).  

Table 2  
Regressive dependence of results in 14-15 years’ old girls’ training on quantity of repetitions (Х1) and rest intervals 

(Х2) 

№ Description of 
exercises 

Equations of regression for 
coded variables 

14 years’ old girls 

1 Side roll Y= 0,.682–0.087Х1+0.097 Х1Х2 

2 Forward roll Y = 1.54–0.18 Х1 

3 Backward roll Y = 0.735–0.125Х1–0.75 Х2 

4 Forced headstand Y = 0.4+0.14 Х1Х2 

5 Throw of small 
ball Y = 0.835+0.65 Х1Х2 

6 Long jump from 
run Y = 0.775–0.065 Х1 

15 years’ old girls 

1 Side roll Y = 0.85–0.04 Х1–0.07 Х2 

2 Forward roll Y = 0.725–0.085 Х1 

3 Backward roll Y = 0.7–0.11 Х1–0.07 Х2 

4 Forced headstand Y = 0.715–0.085 Х1–0.055 Х2 

5 Throw of small 
ball Y = 0.815–0.045 Х1 

6 Long jump from 
run Y = 0.765–0.045 Х2+0.075 Х1Х2 

 
The process of pupils’ training of physical exercises is influenced by every factor in different way.  
Thus, in respect to 14 years’ old girls effectiveness of trainings is influenced by quantity of repetitions in lesson. 

Increase of these repetitions up to 12 influences negatively. Interaction of quantity of repetitions and rest intervals also 
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influences on effectiveness of training process. Mastering level increases with increasing of quantity of repetitions up to 
12 times and rest interval – up to 120 sec. (forced headstand and throwing of small ball).   

In training of “Side roll” by 15 years’ old girls negative influence was rendered by first factor (Х1) and by second 
factor (Х2). In second exercise “Forward roll” factor (Х1) influences negatively. In third exercise “Backward roll” first 
factor (Х1) and second factor (Х2) influence negatively. In forth exercise “Forced headstand” negative influence was 
rendered by first factor (Х1) and by second factor (Х2). In fifth exercise “Throw of small ball for distance” first factors 
(Х1) influences negatively.  In sixth exercise “Long jump from the spot” second factor (Х2) influences negatively and 
interaction of both factors (Х1Х2) influence positively. 

Thus, in respect to 15 years’ old girls effectiveness of trainings is influenced by quantity of repetitions in lesson 
and rest interval. Optimal conditions are created with 6 repetitions of exercise and rest interval 60 sec.  

Simultaneous varying by special program showed influence of each of these factors in different conditions.  
Results of dispersion analysis show influence of the modes on girls’ training (see table 3, figs. 1, 2).  

Table 3 
Results of dispersion analysis for FFE 22, , which shows influence of quantity of repetitions (Х1) and rest intervals (Х2) 

on training of physical exercises by pupils of 14-15 years’ old age  

Description of exercises 

Relation of mean squares 
(%) 

X1 Х2 Х1Х2 

14 years’ old girls 

Side roll 42 2 54 

Forward roll 97 0 2 

Backward roll 73 26 0 

Forced headstand 19 3 77 

Throw of small ball 5 0 94 

Long jump from run 69 10 20 

15 years’ old girls 

Side roll 23 71 5 

Forward roll 33 61 5 

Backward roll 69 28 2 

Forced headstand 66 27 5 

Throw of small ball 11 85 3 

Long jump from run 0 26 73 
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Fig.1. Graphic representation of mean squares’ relations (%).14 years old girls: line 1 — Х1 (quantity of repetitions), 

line 2 — Х2 (rest interval), line 3 — Х1Х2 (interaction of quantity of repetitions and rest intervals)  
1-Side roll, 2-Forward roll, 3-Backward roll, 4-Forced headstand, 5-Throw of small ball, 6-Long jump from run 

 

 

Fig.2. Graphic representation of mean squares’ relations (%).15 years old girls: line 1 — Х1 (quantity of repetitions), 
line 2 — Х2 (rest interval), line 3 — Х1Х2 (interaction of quantity of repetitions and rest intervals)  

1-Side roll, 2-Forward roll, 3-Backward roll, 4-Forced headstand, 5-Throw of small ball, 6-Long jump from run 
 

In percentage the highest influence is rendered by first factor and the least – by second. For example, in respect 
to 14 years’ girls in “Side roll” – 42% of quantity of repetitions and 54% of interaction of quantity of repetitions and rest 
intervals.  In second exercise “Forward roll” influence was the following: 73% - quantity of repetitions and 26% - rest 
intervals. In forth exercise “Forced headstand” influence was the following: 77% - interaction of rest intervals and quantity 
of repetitions. In fifth exercise “Throw of small ball for distance” influence was the following: 94% - interaction of rest 
intervals and quantity of repetitions. In sixth exercise “Long jump from the spot” influence was: 69% - quantity of 
repetitions and 20% - interaction of rest intervals and quantity of repetitions.   

In respect to 15 years’ girls in “Side roll” – 23% of quantity of repetitions and 71% of quantity of repetitions and 
rest intervals’ interaction.  In second exercise “Forward roll” influence was the following: 33% - quantity of repetitions 
and 61% - rest intervals. In third exercise “Back roll” 69% - quantity of repetitions and 28% - rest intervals. In forth 
exercise “Forced headstand” influence was the following: 66% - quantity of repetitions and 27% - rest intervals. In fifth 
exercise “Throw of small ball for distance” influence was the following: 85% - rest intervals and 11% - quantity of 
repetitions. In sixth exercise “Long jump from the spot” influence was: 73% - interaction of rest intervals and quantity of 
repetitions and 26% - rest intervals. 

Results of dispersion analysis witness that for 14-15 years’ old girls the most optimal modes are 6-12 repetitions 
of exercise and rest intervals 60 – 120 sec. In training of 14 years’ old girls attention should be paid to quantity of 
repetitions in one lesson; for 15 years’ old girls attention should be paid to increasing of rest interval (see table 4).  
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Table 4 
Comparative characteristic of studied factors’ influence on effectiveness of 14-15 years’ old girls’ training  

Description of exercises 

age 

14 years 15 years 

Side roll Х1Х2 Х2 

Forward roll Х1 Х2 

Backward roll Х1 Х1 

Forced headstand Х1Х2 Х1 

Throw of small ball Х1Х2 Х2 

Long jump from run Х1 Х1Х2 

 
Discussion  
Results of the research witness that in the offered matrix of factorial experiment’s plan the method of factors’ 

varying is sufficient for studying of influence of different modes of physical exercises’ training by children and 
adolescents (see table 1).  

These results expand and supplement the data of O.M. Khudolii та O.V. Ivashchenko [12, 16] about effectiveness 
of factorial experiment plans’ application in studying of training process’s effectiveness and development of children’s 
and adolescents’ motor skills. In opinion of García-Moya, I., Moreno, C., & Jiménez-Iglesias [19], A. Wang, A., Karns, 
J. T., & Meredith, W., García-Moya [36] usage of factorial experiments’ plans in researches, involving children and 
adolescents, facilitate increase of quality of their progress assessment. Validity of full factorial experiment of 2k   type 
usage is proved by data of et.al. [20, 21]. 

The received data supplement information presented in works of Ivashchenko O.V., Khudolii O.M., Yermakova 
T.S., Pilewska Wiesława, Muszkieta Radosław, Stankiewicz Błazej [22], Ivashchenko O.V., Yermakova T.S., Cieślicka 
M., Śukowska H. [23], Khudolii O.M., Iermakov S.S., Prusik K. [26], O.M. Khudolii, O.V. Ivashchenko [16] that control 
over training process is more effective if training modes are determined on the base of regressive models.  

Conclusions:  
1. Experiment of type 22 permitted to study multi-factorial structure of training process of 14-15 years’ old pupils; to 
specify factors’ optimal correlations for their application in training of physical exercises at physical culture lessons. They 
are objective tool of educational process’s optimization.  
2.   In respect to 14 years’ old girls effectiveness of trainings is influenced by quantity of repetitions in lesson. Increase 
of these repetitions up to 12 influences negatively. Interaction of quantity of repetitions and rest intervals also influences 
on effectiveness of training process. Mastering level increases with increasing of quantity of repetitions up to 12 times 
and rest interval – up to 120 sec. (forced headstand and throwing of small ball).   
3.    In respect to 15 years’ old girls effectiveness of trainings is influenced by quantity of repetitions in lesson and rest 
interval. Optimal conditions are created with 6 repetitions of exercise and rest interval 60 sec.  
4.     Results of dispersion analysis witness that for 14-15 years’ old girls the most optimal modes are 6-12 repetitions of 
exercise and rest intervals 60 – 120 sec. In training of 14 years’ old girls attention should be paid to quantity of repetitions 
in one lesson; for 15 years’ old girls attention should be paid to increasing of rest interval. 

The next task of already conducted experimental work is working out of methodic recommendations on 
organization and methodic of physical exercises’ training of 14-15 years pupils at physical culture lessons.  
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INFLUENCE OF HIKING TRAININGS ON 13 YEARS OLD ADOLESCENTS’ HEALTH  
Mulyk K.V., Grynova T.I. 

Kharkov State Academy of Physical Culture 
 

Abstract. Purpose: determination of influence of hiking trainings on adolescents’ health. Material: the research covered 
adolescents, who train hiking for one year in hiking circles (20 boys and 16 girls) and adolescents, who do not practice 
hiking trainings (18 boys and 20 girls). Age of participants was 13 years. The following indices were determined” Ketle 
-2 index, Robinson’s index, indices of Skibinskiy, Shapovalova, Ruffiet. Results: positive influence of hiking trainings 
on general health condition of adolescents was determined. It has been recommended to practice hiking at days off, 
summer holidays and during academic year. It was found that general health of group 2 adolescents (who did not practice 
hiking) corresponds to level below middle (10-13 points). Adolescents of group 1 (who practice hiking) level of general 
health reaches middle level (14-18 points). Conclusions: it is recommended to assess schoolchildren’s health in points. 
Besides, it is necessary to consider points of every separate index; it will permit to find weak points of adolescents 
organism’s functioning.  
Key words: physical health, hiking, adolescents, school, health indices.  

 
Introduction1 
Health of population is one of main criteria of society’s welfare. It is of common knowledge that for the recent 

100 years human motor functioning reduced from 94% to 1%. Furmanov A.G. et. al. note that absence of muscular work 
(muscles make 40% of our organism) is dangerous for our health [8]. Special attention should be paid to schoolchildren’s 
health condition and their reduced motor functioning.   

Analysis of special literature shows that schoolchildren’s health has being significantly worsened. For example 
for the recent 10 years morbidity of school age adolescents has increased by 26.8% [10]. As on to day, by statistical data, 
among first from schoolchildren 30% have different health problems [7, 11, 12, 15, 16, 18, 19, 23]. The most typical of 
them are problems of muscular skeletal apparatus, eyesight, nervous-mental problems, brain dysfunctions, complexes of 
chronic diseases and etc. [2]. Among school leavers about 90% have different abnormalities of physical and mental health 
[7, 11].  

In Ukraine 60% of school leavers and graduates are unfit for military service; quantity of schoolchildren and 
students, who are not able to practice physical culture and are members of special health groups constantly increases [3]. 
In this connection it is necessary to pay special attention to children’s and adolescents’ health. The most accessible and 
the least costly is circle hiking trainings.  

Researches of domestic [1, 2, 4, 5, 12, 15, 16] and foreign [13, 20-24] scientists elucidate problems of youth’s 
health and state positive influence of hiking on life quality. Alongside with it youth’s health protection with the help of 
hiking has not been studied sufficiently, considering changing environment and social structure.  

Purpose, tasks of the research, material and methods  
The purpose of the research is determination of influence of hiking trainings on health of 13 years’ old 

adolescents.  
The tasks of the research:  
1) Analysis of literature sources, devoted to modern adolescents’ health.  
2) Determination of physical health of 13 years’ old adolescents, who practice hiking and their peers, who do 

not practice it.  
3) Find out and analyze distinctions in health of adolescents, practicing and not practicing hiking.  
For solution of the mentioned above tasks we used the following methods: analysis and generalization of 

scientific methodic literature, determination of indices of Ketrle-2, Robinson, Skibinskiy, Shapovalova, Ruffiet and level 
of physical health; methods of mathematical statistic.  

The research covered 13 years’ old adolescents, who train hiking for one year in hiking circles of Chuguyev 
hiking and regional geography district center (group 1, n=36) and their peers, who do not practice hiking (group 2, n=38). 

Results of the research  
We made assessments in points and by the total sum of points we determined schoolchildren’s health condition. 

However, except general assessment, we considered points for every separate index that permitted to find “weak points” 
of organism’s functioning.  

In tables 1 and 2 we can see that most of indicators of group 1 adolescents are better than in group 2. It witnesses 
about positive influence of hiking on adolescents’ health.  
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Table 1 
Level of physical health of 13 years old boys, who practice (n=20) and do not practice \ (n=18) hiking  

Indicators Boys, who do not 
practice hiking 

Boys, who practice 
hiking 

Ketle-2 index 
index, kg/m2 18.4 18.2 

points 3.9 3.7 
assessment of indicator Harmonious (+) Harmonious (+) 

Robinson’s index 
Index, conv.un.  108 102.1 

points 2.3 2.7 
assessment of indicators Below middle middle 

Skibinskiy’s index 
Index, conv.un. 787 959.6 

points 2.8 3.7 
assessment of indicator middle Above middle 

Shapovalova’s index 
Index, conv.un.  77 143 

points 1.3 3.3 
assessment of indicator low middle 

Ruffiet’s index 
Index, conv.un.  15.8 15.1 

points 2.4 2.3 
assessment of indicator Below middle Below middle 

Total of points 12.6 16.0 
General assessment of physical health Below middle middle 

 
Table 2 

Level of physical health of 13 years old girls, who practice (n=16) and do not practice \ (n=20) hiking  

Indicators Girls, who do not 
practice hiking girls, who practice hiking 

Ketle-2 index 
index, kg/m2 18.8 18.4 

points 3.1 3.8 
assessment of indicator Harmonious (+) Harmonious (+) 

Robinson’s index 
Index, conv.un.  105 100 

points 2.4 2.6 
assessment of indicators Below middle middle 

Skibinskiy’s index 
Index, conv.un. 723 727 

points 2.9 2.6 
assessment of indicator middle  middle 

Shapovalova’s index 
Index, conv.un.  88 151 

points 1.6 3.2 
assessment of indicator low middle 

Ruffiet’s index 
Index, conv.un.  15.4 15.3 

points 2.8 2.6 
assessment of indicator Below middle Below middle 

Total of points 12.4 15.0 
General assessment of physical health Below middle middle 

 
 
Index Ketle-2 characterizes how harmonious physical condition and body constitution are. The received results 

witness that in all groups results correspond to harmonious level with bent to stout constitution. However, we see that in 
group 1 (boys and girls) these indicators are less by 0.2 and 0.4 points accordingly. It witnesses about decreasing of body 
fat and body mass. 

By Robinson’s index we can see condition of cardio-vascular system. It is evident that under influence of hiking, 
adolescents’ motor functioning increases. Hiking as one of forms of active leisure, has health related character, positively 
influences on physical workability and facilitates perfection of human physical qualities. Hiking is practiced mainly in 
the open air and gives reasonable physical loads that improve cardio-vascular system. For example, indicators of group 2 
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adolescents correspond to level below middle. In group 1 these indicators, being not very higher, nevertheless reached 
middle level.   

Skibinskiy’s index characterizes functional potentials of respiratory system, organism’s resistance to hypoxia 
and will qualities. In average, boys of this age have indicators from 734 to 898 and girls - 630-984 conv,un. The received 
difference in girls’ indicators is not significant. Difference of boys’ indicators first of all witnesses about higher will 
qualities of hikers. It is known that under influence of hiking character of a personality is formed. Specific conditions of 
hiking functioning facilitate progressing of discipline and commitment of a child, sensitivity and attention to friends and 
surrounding people, firmness and courage, responsibility and features of organizer.  

Shapovalova’s index characterizes strength, quickness and speed endurance of back and abdomen muscles. 
Indicators of adolescents-hikers are nearly 2 times higher than of the rest of adolescents (boys-hikers have 143 conv.un.; 
girls-hikers – 151 conv.un.; their peers, who do not practice hiking have 77 and 88 conv.un, accordingly) Such difference 
is conditioned by requirements of hiking to torso muscles: when walking with load on rough terrain, passing technically 
difficult parts of route muscles of legs, arms and torso take great load during long time.  

Ruffiet’s index characterizes response of cardio-vascular system to physical load. All adolescents demonstrated 
level below middle that witnesses about “weakest points” of organism’s functioning of 13 years’ old schoolchildren. After 
one year of hiking practicing there is certain improvement of this indicator. Though, it is not sufficient and in process of 
further this indicator shall be paid special attention to.  

Thus, we determined that general level of physical health of group 2 adolescents corresponds to level below 
middle (10-13 points) nearly not exceeding this level (boys – 12.6; girls – 12.4 points). At the same time, indicators of 
group 1 approach to middle level (14-18 points).  

Discussion  
Learning conditions of adolescents influence significantly on their health. Among factors, which influence on 

health indicators school takes far from the last place. &0% of time child spends in school and during this time he (she) 
has to be under influence of school factors, which are of combined character [2]. General morbidity of comprehensive 
schools’ pupils in Ukraine is 64% - 71% [4]. For the period of learning at school quantity of pupils – members of special 
health group- increases nearly 2 times [6]. At the same time, recent years high level of physical health has been found 
only in 0.32% boys and girls; level “above middle” – in 4.18%, middle – in 27%, “below middle” – in 27%, low – in 
41.48%  [1].  

In opinion of scientists optimal scope of adolescents’ motor functioning shall be 12-14 hours per week, providing 
proper physiological loads are ensured.  Though, existing complex program of physical education contains only three 
lessons every week. That is, motor functioning of modern Ukrainian schoolchild does not exceed 3-4 hours a week and 
is only 25-30% from hygienic norm [5, 9]. 

That is why hiking at day off, summer vacations and in academic year is an effective mean of improvement of 
school children’s physical functioning.  

The carried out research proved results of other authors [2, 4, 7, 13, 14, 17, 20] related to positive influence of 
hiking on children’s health. Besides, we expanded data of M. Kolesnikova and M. Borisiuk (2012) А. Fedorov and S. 
Sharmanov (2009) et al. [1, 6, 10, 21, 22, 24] about demand in optimization of schoolchildren’s motor functioning. 
Alongside with it this research showed that it is necessary to consider environmental conditions, when practicing hiking.  

Conclusions:  
Thus, one year of hiking practicing results in improvement of physical health of adolescents nearly by all 

indicators that witnesses about positive influence of hiking on adolescents’ organism, especially in modern conditions of 
insufficient motor functioning and weakened schoolchildren’s health.  

The prospects of further researches imply determination of influence of different kinds of hiking on students’ 
physical health.  
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PRINCIPLES OF MACRO-METHODIC OF JUNIOR FEMALE GYMNASTS’ TRAINING TO SPORT 
EXERCISES FOR GYMNASTIC ALL ROUND COMPETITIONS AT SPECIALIZED BASIC STAGE 

Potop V.A. 
Ecological University of Bucharest, Rumania 

 
Abstract. Purpose: working out of principles of junior female gymnasts’ macro-methodic training to sport exercises for 
all round competitions at stage of specialized basic training. Material: in the research 19 girl-gymnasts from reserve of 
combined team of Romania participated. Measurements and assessment of technical fitness at training sessions and in 
conditions of competitions were conducted at 120 training sessions (10 sessions a week). Results: we worked out and 
realized experimentally and in training sessions principles of macro-methodic training to gymnastic exercises. Macro-
methodic of training is presented in structure of long-term programs of training for all round competitions. Macro-
methodic is presented as combination of elements of motor, technical, didactic and technological structures of sport 
exercises (in the present article it was described on material of vaults of Yurchenko’s type). Conclusions: macro-methodic 
permits to state optimal algorithm of mastering of theoretical and practical materials at training sessions. Besides, it 
permits to demonstrate steady growth of sport results at competitions. With it individual-age features of junior female 
gymnasts, tendencies and specialists’ requirements are considered.  
Key words: sportswomen, gymnastic, bio-mechanic, exercises, basic training, macro-methodic.  

 
Introduction1 

Olympic sport gymnastic develops in compliance with regularities and tendencies of world sports [1, 13, 16, 22, 
26, 27, 38]. Main tendencies of women’s sport gymnastic are increasing of complexity of competition programs at all 
round, rising of quality of performance, expansion of geography of sport gymnastic development in the world, winning 
of medals at large international tournaments and main competitions of 4 years’ period. Important role is taken by 
deepening of specificity of development of kinds of gymnastic all round competitions, increasing of quantity of exercises 
of different structural groups on apparatuses and increasing of quantity of competitions. Sport compete of national 
combined teams grows. In this connection coaches have to start training of junior female gymnasts since very early age. 
It permits to master “school of movements”, basic exercises, exercise of high and highest complexity by, approximately, 
beginning of puberty period; i.e. to fulfill exercises from tables of difficulty groups of International federation of 
gymnastic (IFG) «D» and «E», and even «F». Analysis shows there is no sufficient quantity of normative documents 
(logistically constructed plans of junior female gymnasts’ training, considering age features and level of fitness, training 
programs, methodic and practical materials and technologies of their realization), which could ensure success of basic 
training on systemic principles or they are absent at all.  For example, in the best world gymnastic school (Romania) 
junior female gymnasts start competition activity since 9 years’ age. Federation of sport gymnastic and its coaches do not 
have required methodic literature for trainings at preliminary, preliminary basic and specialized basic stages. Alongside 
with it, since 11 years’ old age junior female gymnasts start mastering of difficult exercises and in 12- 15 years’ age (stage 
of specialized basic training) master highly difficult exercises from Rules of competitions of IFG. Analysis of junior 
female gymnasts’ training shows that coaches are in conditions of “race” for sport results and, that is why, train exercises 
in accelerated manner. In this period trainees have no finally formed motor skills and formation of individual style of 
sport technique goes against the background of technical mistakes, made with fulfillment of exercises [8, 12, 13, 16, 18, 
26, 27, 36, 38]. Actually a coach forces gymnast’s transition to next stage of training. Such imperfect training and 
competition construction was made in favor of momentary sport achievements of junior female gymnasts. It is intrinsic 
to basic stages of training in many countries of the world. For mastering of exercises with complex coordination of 
movements trainees shall repeat exercises for many times and fulfill them intensively. Often it is accompanied by fear of 
complex exercise’s fulfillment. It results in different negative after-effects on training sessions and at competitions [1, 11, 
16, 18, 22, 23, 35, 37, 38].  

Purpose, tasks of the work, material and methods  
Purpose: working out of principles of junior female gymnasts’ macro-methodic training to sport exercises for all 

round competitions at stage of specialized basic training.  
The tasks of the research: 1. Analyze development and process of perfection of gymnastic exercises from different 

groups of complexity on apparatuses of women all round; specificity and to-day’s content of stage of specialized basic 
training in structure of many years’ sport perfection.  
2. Study indicators, which characterize level and dynamic of junior female gymnasts’ individual-age features, their sensor-
motor coordination; basic, special motor and special technical fitness as well as progress of sport-technical fitness at stage 
of specialized basic training.   
3. Study and indentify kinematic and dynamic indicators of sport technique’s key elements in the process of development 
and perfection of phase structure of basic gymnastic exercises. These exercises were fulfilled by junior female gymnasts 
on apparatuses of women all round competitions at specialized basic stage in conditions of training sessions and 
competitions.  

                                                 
© Potop V.A., 2015 

http://dx.doi.org/10.15561/18189172.2015.0807 



 

46 

  

4. Work out and use principles of macro-methodic of junior female gymnasts’ training to sport exercises on apparatuses 
of women gymnastic all round competitions at specialized basic stage and in pedagogic experiments (in laboratory 
conditions) as well as in conditions of competitions (field conditions). Test effectiveness of influence of macro-methodic 
as system on perfection of sport-technical fitness.  

Methodology of the researches: 1. Theoretical-methodic analysis of junior female gymnasts’ training at 
specialized basic stage by the data of literature and existing in sport gymnastic practical experience. In modern scientific-
methodic literature [5, 9, 11, 12, 16, 17, 18, 22, 27, 30, 33, 38] theoretical substantiation of sportsmen’s basic training is 
given. On the base of it scientific-methodic and practical development of training process and competition functioning 
shall be realized. Conception of elite female gymnasts’ training (as many years’ controlled process) shall be based on 
unity of organizational and program-methodic principles, on material provisioning. Besides, it shall be realized with 
complex and systemic application of specific training means and methods. All these are realized in combination with 
pedagogic and medical-biological control [1, 6, 11, 12, 15, 16, 17, 21, 23, 32, 34, 37, 38].  
2. Systemic-structural approach to assessment of gymnastic exercises’ sport technique is realized with the help of 
algorithm of movements’ analysis [11, 12, 13]. Technique of gymnastic exercises was taken as subject of training. Basic 
motor actions and gymnastic movements (static balance, dynamic balance, push offs, pulling, jumps and landings; 
kinematic, dynamic of unsupported travels and rotations). Cause-effect structure of movements; kinematic and dynamic 
structure of movements; phase structure of movements.  
3. Video-computer program analysis of gymnastic exercises with the help of systems: Panasonic mini DV, Pinnacle 
Studio, Kinovea, Physics ToolKit. Program Pinnacle Studio is designed for converting of video AVI at speed of video 
recording of 30 frames per second. Computer program «Kinovea» is used for measuring of joint angles, body links of key 
elements of gymnastic exercises’ sport technique in vaults of Yurchernko type, in dismounts from bars of different height, 
dismounts from balance beam and in acrobatic exercises like double back flip in floor exercises. Program «Physics 
ToolKit» is intended for receiving of indicators of kinematic and dynamic structure of gymnastic exercises’ key elements 
(error of measurement 3–3.5 %). 
4. Method of gymnastic exercises’ simulation was used for solution of main tasks: studying of movements, exercises and 
training to them. Prof. N.A. Bernstein [2] points that model shall be sufficiently rigid and, at the same time, flexible, able 
for transformation. The structure of simulation process, to be realized in researches and experiments, was the following: 
description of task, choice of model, studying of model, control [14].  
4. Method of postural points of movements for analysis and assessment of key elements of exercises with complex 
coordination. Method of postural points of movements [8] is bio-mechanical study of sport exercises by means of 
measurements, analysis and assessment of preceding and subsequent body postures in phase structure of the fulfilled 
exercise.  Its purpose is determination of key elements of sport technique. Method of postural points of movements was 
worked out and offered for analysis of sport technique of gymnastic and acrobatic exercises at the end of 70-ees [3]. Then 
conception and methodology was being perfected as well as scientific-practical application in works by V.N. Boloban [4, 
5, 7, 8], Ye. Sadovskiy, T. Nizhnikovskiy, A. Mastalege, V. Vishniovskiy, M. Begaylo [7, 20],  V.A. Potop [19, 34, 35], 
N. Andreeva [28]. With the help of method of postural points of movements we identified key elements of sport technique. 
In phase of preparatory actions key element is start posture of body (SP). SP is bio-mechanically rational posture of body 
for entering main phase of exercise. In phase of main motor actions key element is multiplication of body posture 
(postures) (MP). MP is regarded as process of successive fulfillment of instant fixed postures of single-profile exercise 
(for example double back flip tuck) or exercise of combined profile (for example double back flip tuck with 360 degrees’ 
turn in first flip). Its purpose is creation of holistic motor action with controlled change of body postures. MP determines 
content and structure of exercise. In final phase key element is final posture (FP). FP is a key element, which characterizes 
body stability on support with finishing of exercise or for creation of conditions for fulfillment of next combination of 
exercises. Conceptual essence of method of postural points of movements is that every preceding body posture in fulfilled 
exercise shall positively influence on bio-mechanic of next body posture. It permits to fulfill exercise without extra re-
constructions in order not to accumulate technical mistakes in demonstration of exercise or combination of exercises.  
5. Pedagogic observation, questioning, talks were techniques of the research. They were intended for objective assessment 
of training process, effective connection of training content, skills of trainees with growth of sportsmanship in structure 
of many years’ sport training.  
6. Experts’ assessment is solution of research’s tasks with the help of committee (group of experts, consisting of specialists 
of Federation of gymnastic of Romania, scientists, referees, coaches). It purpose is to objectively assess quality of 
mastering of gymnastic and acrobatic exercises; determine authenticity of sport technique’s perfection, course and results 
of the research and experiments in dynamic of their realization.  
7. Pedagogic experiments (ascertaining and forming) were fulfilled by technique of one group (comparative, successive). 
The tested had different individual level of sportsmanship.  
8. Method of tests and control tasks.  
9. Didactic principles meeting the requirements of modern kinds of sport gymnastic [4, 5, 9, 10, 11, 16, 17, 36, 37].  
10. Training methods, which activate mastering of gymnastic and acrobatic exercises with different coordination 
complexity [4, 5, 9]. 
11. Method of linear-branched programming of training tasks and perfection of gymnastic/acrobatic exercises [5, 6]. 
12. Mathematical statistic (with the help of computer program KyPlot»). 

Organization of the research  
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The research and experiments were conducted in three stages:  
First stage (initial, 2012) was analysis and assessment of content of modern standard program of junior female 

gymnasts’ training. Measurement and assessment of sensor-motor coordination, special motor fitness, level of basic and 
special technical fitness and personal features of junior female gymnasts. Assessment and identification of bio-mechanical 
indicators of junior female gymnasts’ of sport technique’s key elements in conditions of competitions was the next step.  
Measurement and assessment of technical fitness at training sessions and in competition conditions at 120 sessions (10 
sessions a week) was conducted. In ascertaining pedagogic experiment 19 female gymnasts of stage of specialized basic 
training participated. Ascertaining pedagogic experiment was conducted in Olympic junior gymnastic center, Deva, 
Romania, in 2012. Results of ascertaining pedagogic experiment are presented as well as results of junior female 
gymnasts’ performances in three national female sport gymnastic competitions in Romania 2012.  

The second stage of the research (intermediate, 2013) included forming pedagogic experiment, in which 14 female 
gymnasts of specialized basic stage participated. We worked out theory and methodic of construction of long term 
programs of motor, technical, didactic and technological structures elements’ combining in process of sport exercises’ 
mastering. Studying and identification of kinematic and dynamic indicators of sport techniques’ key elements in process 
of development and perfection of phase structure of basic gymnastic exercises, fulfilled by junior female gymnasts on 
apparatuses of female  gymnastic all round in training and competition conditions. Working out of element-by-element 
content (principles) of macro methodic of junior female gymnasts’ training to sport exercises of stage of basic specialized 
training and in pedagogic experiments as well as at competitions.  We also carried out testing of quality of gymnastic 
exercises’ training and effectiveness of sportsmanship perfection under influence of macro methodic as system. In 
forming experiment 14 female gymnasts participated. Results of forming pedagogic experiment are presented as well as 
results of junior female gymnasts’ performances in three national female sport gymnastic competitions in Romania 2013.  

The third stage of the research (final – 2014) was continuation of pedagogic experiment and its finalizing. 
Dynamic of combination of motor, technical, didactic and technological structures of sport exercises’ mastering on the 
base of long term training programs was realized. Comparative analysis of kinematic and dynamic indicators of sport 
technique’s key elements in process of perfection of basic gymnastic exercises’ phase structure was fulfilled. These 
exercises were fulfilled by junior female gymnasts on apparatuses of female gymnasts all round competitions in training 
and competition conditions. Pedagogic experiment was conducted in Olympic gymnastic center, Izvoran, Romania.  

Results of junior female gymnasts’ performance at national competition, Bucharest, Romania, 2014 are presented.  
Results of the research  
Analysis of scientific-methodic literature, practical experience of sport gymnastic coaches resulted in registration 

of new process of sport training, connected with increasing of its show character and performance level of junior female 
gymnasts. The process also included modern technologies and results of many years’ training of female sport gymnastic 
meeting requirements of IFG.  

It was found that specificity and world requirements to sport fitness of junior female gymnasts are characterized 
by care of their health, formation of trainees’ sufficient “fund” of movements, mastering of great number of different 
gymnastic and acrobatic exercises of different coordination complexity, perfection of special technical fitness and 
competition programs. Prof. Yu.K. Gaverdovskiy (2007, pg.13) [11] writes that in contrast to other kinds of sports (track 
and fields, different motor functioning, outdoor games, martial arts, weight lifting and etc.) technical-aesthetic kinds of 
sports require constant upgrading and complication of competition program.  Up to 80% of all training time (not 
considering competitions) gymnasts, acrobats, skaters spend for mastering and perfection exactly technique of exercises 
(i.e. on technically oriented training). Alongside with it consideration of age and individual features of trainees is not 
sufficient; forced technical training still exists. It results in overloading of natural physical abilities and central nervous 
system. In its turn it results in sport traumas and giving up of sport gymnastic trainings. Prof. V.N. Platonov (2013, pg.37), 
[17] points: “Junior athletes shall be oriented on optimally constructed process of many years perfection. In practice 
exploitation of junior athletes is manifested in their orientation on sport result and victory in competitions. It results in 
preparation of junior champions, who will stop progress in the future. In the future they yield to their peers who did not 
endure such pressing. Under such training junior athletes have the following after effects: adaptation resource is spent too 
early; over tension and over training occur; they become weaker than their peers with less potentials but who did not 
endure forced training”.   

Scientific-methodic literature, practical experience of female sport gymnastic coaches, results of competition 
performances witness that training of exercises with constantly growing complexity is usually in period of gymnasts’ 12-
15 years’ old age. For example, after mastering of back flip arching (end of stage of preliminary basic training – 10-11 
years’ old age)Т at stage of specialized basic training they have to master back flip arching with turn by 180 degrees (half 
of pirouette). Further (in didactic sequence) female gymnasts master flip pirouette, one and half pirouette, double 
pirouette, two and half pirouette and even triple pirouette (flip with turn by  1080 degrees). When training easier exercises 
of this structural group standard methodic is realized or its separate modifications in the form of means, techniques, 
approaches, local technologies of program material’s mastering. Besides, corrections are worked out and introduced in 
already applied by coach programs of preparatory, imitating exercises. When training more complex exercises of the 
mentioned structural group the applied methodic is perfected. Special and general didactic principles, techniques of 
training, local technologies are introduced. Author’s means of result’s achievement, additional methods of training’s 
activation are applied. Means of regulation and control, correction through biological feedback are realized. Important 
pedagogical constructions and algorithms of training material’s mastering in time are created. We should remind that we 
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speak about training of elements of only one structural group of gymnastic exercises. Training of gymnastic exercises of 
different structural groups, different coordination complexity at stage of specialized basic training can not be crammed in 
pedagogical borders of one or several fragmented training methodic.  

We suppose that strategic role in effective control over process of mastering and perfection of gymnastic exercises 
at stage of specialized basic training shall be played by modern dynamic system, which includes individualized motor, 
technical, didactic and technological structures of mastering of valid exercises of different coordination complexity. It is 
regarded as macro methodic of gymnastic exercises’ training. Macro – from Greek (μακρός) – points at big dimensions 
or significant size, at combination of something. Methodic – is ready “receipt”, algorithm; procedure of realization of 
some purposeful actions. In education it is description of certain techniques, means of pedagogical functioning. 
Structurally macro methodic is a functional combination of long term programs of junior female gymnasts’ training to 
exercises of “school of movements”, to basic level, specialization, competition exercises in vaults, on bars of different 
height, balance beam and in floor exercises. It includes motor, technical, didactic and technological structures of valid 
exercises’ mastering (exercises of different coordination complexity, providing following didactic requirements and rules 
of trainings at stage of specialized basic training).  

We have worked out and studied macro-methodic principles of gymnastic exercises’ training at stage of 
specialized basic preparation for gymnastic all round competitions in female sport gymnastic. Macro-methodic is a 
dynamic system of theoretical and training-methodic materials, which shall be realized in process of junior female 
gymnasts’ training. Macro-methodic consists of twelve key principles, having scientific novelty and practical significance 
at stage of specialized basic training of gymnastic all round competitions in female sport gymnastic.  
1. Tendencies of development of female sport gymnastic are as follows: specificity of kinds of female gymnastic all round 
competitions; requirements and rules, worked out by specialists for trainees at stage of specialized basic training. 
2. Content and orientation of stage of specialized basic training imply mastering as many as possible of new movements 
in form of training exercises and in form of elements, which can be applied in competition practice. Program basis of 
training is composed of most important elements of special technical training in the form of “school” of general and 
specific purposes (the so-called “basic blocks”: complex skills, ensuring fulfillments of waving movements, push offs, 
complex rotations, landings, balance); holistic basic elements of kinds of all round (accelerations, connections, 
“profiling”), combinations and basic combinations. Total scope of junior female gymnasts’ work at stage of basic 
specialized training is great and intensive. Bent for trainings, trainability are main criteria of detection of talented female 
gymnasts.  
3. Individual and age specificities of junior female gymnasts of stage of specialized basic training (12-15 years old age) 
and content of stage of specialized basic training as well as level and dynamic of general, special motor, basic and sport-
technical fitness; content of stage of specialized basic training. Mastering of sport grade material, which permits to 
participate in competitions and receive necessary qualification. Mastering of program of first adult sport grade, candidate 
master of sports and master of sports. Regular systemized pedagogic and medical-biological control.   
4. Mastering of gymnastic exercises of different structural groups of complexity in kinds of female gymnastic all round 
competitions (vault, bars of different height, balance beam and floor exercises), from which compulsory, free and final 
programs of female gymnasts are formed. Bio-mechanical indicators of key elements of exercises’ sport technique in all 
kinds of female gymnastic all round competitions, which shall be fulfilled by junior female gymnasts at stage of 
specialized basic training.  
5. Stages of gymnastic exercises’ mastering are as follows: training of “school” of movements, pedagogic technologies 
of formation of ideas about mastered exercise – initial training. Deepened training is consolidation and further perfection 
of competition programs’ elements.  
6. Long term programs of training of gymnastic exercises with different coordination complexity are: macro-methodic 
elements of training of exercises with complex coordination, logical-structural schema of their functioning, active period 
of their realization. They ensure effective mastering of gymnastic, acrobatic exercises in structure of stage of specialized 
basic training [6, 29, 36]. Main purposes (MP) and specific purposes (SP) of sport training can be represented as solid 
and dotted lines. Their constant dynamic links and relations in realization are the basis for working out of training 
programs.  These programs are of long term character. They are prolonged by development of female gymnastic and their 
specific features, their mastering and improvement of exercises’ sport technique; by growth of their complexity and 
peculiarities of development of competition functioning’s structural elements. In fig. 1 we can see approximate long term 
program of training of Yurchenko-type vaults. Horizontal lines in vertical columns mean prevailing realization of training-
methodic materials from long term programs of junior female gymnasts’ training to Yurchenko-type vaults.  
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Long term program and its elements for training to 
Yurchenko-type vaults at stage of specialized basic 

training  
 

 Age of junior female gymnasts 
12 years old 13 years 

old 
14 years 
old 

15 years old 

General and special physical fitness    ГЦ: 
Quickness  ----------- ------------ ----------- 
Sensor motor coordination ------------ ----------- ----------- ------------ 
Strength  ------------ ----------- ---------- ------------- 
Speed power qualities. Jumping  ----------- ---------- ---------- ------------ 
Special endurance  
Flexibility  
Elastic-rigid interaction of limbs with support  

 
-------------- 
------------ 

---------- 
---------- 
----------- 

---------- 
 
----------- 

------------- 
 
------------ 

Acrobatic and trampoline fitness      
Rolls, somersaults, flips, fulfilled on acrobatic track, on 
mat for floor exercises. Formation of skill of postures’ 
multiplication in jumping on trampoline  

----------- ---------- ---------- ------------ 

Basic technical training  
“School” of movements  

 
------------ 

 
----------- 

 
---------- 

 
------------- 

Acceleration  ----------- ---------- -------  
Front arms, courbette  ------------ ------   
Rondat, rondat on bridge  ------------    
Flic flac, half flic flac in stand  ----------- -----------   
Rondat – back flip, arching and with turn by 180 
degrees  
Rondat – back flip, arching and with turn by 360 
degrees  
Rondat – back flip, arching and with turn by 540 
degrees  
Rondat – back flip, arching and with turn by 720 
degrees  
Special technical training. Formation of key 
elements of sport technique 

--------------- 
                    

-------------- 
          
------------- 

 
 
 
 
 
------------- 
 
         ------ 

 
 
 
 
 
 
 
 
 

Starting position of body  ------------ ----------- ----------  
Rondat on bridge – half of flic flac on support  ------------ ---------- ------------  
Courbette from support  ------------------------------------------------ 
Multiplication of posture: straightened in the first (half 
of flic flac) and the  second (flip arching) flight phases  
Multiplication of posture: straightened in the first (half 
of flic flac) and the  second (flip arching 180° and  360°)  
flight phases 
Multiplication of posture: straightened in the first (half 
of flic flac) and the  second (flip arching 540 °) flight 
phases 
Multiplication of posture: straightened in the first (half 
of flic flac) and the  second (flip arching 720 °) flight 
phases 
Final body posture (formation and perfection of skill to 
land properly) 
Yurchenko-type vaults in competitions:  
YuSP, YuS180°, YuS360°, YuS540°, YuS720° 

 
 
                            -------------------------- 
 
                                           ------------------------------- 
 
                                                      ------------------------ 
 
 
                                                                  ------------------ 
 
 
 
 
 
 
           ----       -----        ------     ----         -----        ----- 

Tests -------                     -------            -------       -----        ------- 
Sport grades SP: Jun. II  │  Jun.I      Ad. I │CMS   │       MS 

 
Fig.1. Long term program and its elements for training of Yurchenko-type vaults and logical-structural schema of its 
realization, built on the base of algorithms of main purposes (MP) and specific purposes (SP) interaction (in diagram 

they are solid and dotted lines) at stage of specialized basic training. [by 6]. 
Legend: MP –main purpose of sport training: to master Yurchenko-type vaults of different groups of complexity; fulfill 
requirements for CMS and MS; SP – specific purposes of sport training: to master vaults of qualification, free, and final 
programs; to fulfill requirements of sport grades: Jun. – junior; Ad. – adult; CMS – candidate master of sports; MS – 
master of sports.  
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7. Special and general didactic principles, method and means, which activate process of training of gymnastic and 
acrobatic exercises at stage of specialized basic training in sport gymnastic [4, 8, 9, 10, 11, 16, 17, 25, 26].    
8. Transfer technology (vertical, horizontal0 of training of gymnastic exercises of different all round structural groups 
[18, 33]. Vertical technology implies mastering of exercises with increasing complexity of one or different profiles in one 
kind of all round competitions. Horizontal transfer technology envisages application of already mastered exercise (formed 
motor skill) in competition programs on different apparatuses of female gymnastic all round competitions. For example, 
back flip arching after rondat in floor exercises, mastered by female gymnast, is included in program of vaults (Yurcheko 
flip, arching), dismounts from bars and balance beam.  
9. Functional pedagogic equation (FPE) was worked out by prof. V.N. Boloban [4, 5]. It illustrates modern technology of 
realization of didactic elements in process of training of gymnastic and acrobatic exercises of different coordination 
complexity at stage of specialized basic training in female sport gymnastic. In fig. 2 we present FPE, which is an element 
of macro methodic structure, intended for training of gymnastic and acrobatic exercises in female gymnastic all round 
competitions at stage of specialized basic training.  

 

P        DP      DR       МT      TM      MFTO      RC      RT 
 

Fig.2. Functional pedagogic equation (FPE) as technology of junior female gymnasts’ training to Yurchenko-type 
vaults at stage of specialized basic training [by 4, 5, 29] 

Legend: P – purpose and tasks of training; DP – didactic principles; DR – didactic rules; MT – method of training; TM – 
training means; MFTO – method and forms of trainees’ organization; RC – regulation and control; RT – result of training.   

 
Algorithm of FPE acting: by planned result of training (RT) of junior female gymnasts to Yurchenko-type vaults 

at stage of specialized basic training (in formula it is right part of equation, which is a pedagogic doctrine – to train (!) 
sport exercise, i.e. to achieve the planned result) didactic programming and structuralizing of content of forming 
knowledge, motor skills of the mastered gymnastic and acrobatic exercise is conducted. I.e. the most adequate and the 
most effective structure as well as content of didactic elements are selected (in formula it is left part of equation). In 
connection with dynamic character of training process functional pedagogic equation is regarded as creative search of the 
most effective elements of training. In this case main condition is female gymnasts’ fitness level. It pre-suppose 
formulation of purposes and tasks of training, selection of didactic principles, method, means, forms of trainings, means 
of trainees’ organization, elements of regulation and control with the help of biological feedback as well as their relations 
with planned result of training.  
10. Linear-branched programming of training material: reduction of knowledge content, motor skills to algorithms in 
process of training of gymnastic and acrobatic exercises of different coordination complexity (see fig.3).  
 

 

 

 

                                  
 
 
 

Fig.3. Algorithm of linear-branched programming of training material for training of Yurchenko-type vaults. 
Legend: P – purpose of training; PT – pedagogic tasks; P1, P2, P3, P4 – portions of training material (preparatory 
exercises); P1.1, P2.1, P3.1, P4.1 – additional portion of training material of preparatory character; C1, C2, C3, C4 – 
control, correction of training process; RT – result of training [5, 6, 36, 37]    
 
11. Sensor motor coordination as the basis of technical training and technical fitness of junior female gymnasts. Sensor 
systems and their integration. Static-dynamic and static kinetic stability. Coordination training [8, 24].   
12. Elements of regulation, control and correction of training of gymnastic exercises, considering biological feedback 
(BFB). BFB is regarded as mean of control over training process and perfection of gymnastic exercises’ sport technique 
in competition conditions.  
 In table 1 we present results of performances of 12-14 years’ old female gymnasts in national competitions on 
female sport gymnastic, Romania, 2012. In table 2 we present results of performances of 13-16 years’ old female gymnasts 
in national competitions on female sport gymnastic, Romania, 2013, 2014. Realization of macro –methodic resulted in 
growth of competition programs’ complexity against the background of perfection of exercises’ key elements, their stable 
fulfillment and rising of performance quality of pedagogic experiment’s participants. These gymnasts were included in 

   P1.1    P2.1    P3.1    P4.1 

   P1    P2    P3    P4    PT   P    RT 

  C1    C2    C3    C4 
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the nearest and remote reserves of sport gymnastic combined team of Romania.  
 

Table 1  
Results of performances of female gymnasts of specialized basic training stage (participants of pedagogic experiment) 

in national competitions on female sport gymnastic, Romania, 2012  

Gymnastic 

apparatus 

C1- CNEJ Constanta , 

2012, N=18 

C2 – CNIJ Deva, 

2012, N=14 

C3 – CNM Oneshty, 

2012, N=15 

D E NF D E NF D E NF 

V 4.41 8.88 12.44 4.29 8.76 13.04 4.52 8.77 13.25 

BDH 4.33 8.41 12.73 4.67 8.18 12.86 4.3 7.65 11.95 

BB 5.21 8.08 13.31 5.3 7.96 13.24 5.22 8.18 13.38 

FE 4.91 8.99 13.88 5.2 8.88 14.05 5.08 8.36 13.45 

 
Table 2 

Results of performances of female gymnasts of specialized basic training stage (participants of pedagogic experiment) 
in national competitions on female sport gymnastic, Romania, 2-13, 2014  

 Gymnastic 

apparatus 

C4- CNEJ 

Oneshty, 2013, 

N=8 

C5 –CNM Bucharest,  

2013, N=13 

C6 – CNIJ 

Oneshty, 2013, N= 

9 

C7 – CNM 

Bucharest, 

2014, N=7 

D E NF D E Pen. NF D E NF NF 

V 4.55 8.97 13.52 4.63 9.09 0.10 13.68 4.71 8.83 13.54 13.56 

BDH 4.65 7.23 11.88 4.83 7.85  12.79 5.18 7.62 12.80 12.38 

BB 5.6 8.63 14.38 5.36 8.71 0.10 14.06 5.8 8.53 14.33 13.83 
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 Gymnastic 

apparatus 

C4- CNEJ 

Oneshty, 2013, 

N=8 

C5 –CNM Bucharest,  

2013, N=13 

C6 – CNIJ 

Oneshty, 2013, N= 

9 

C7 – CNM 

Bucharest, 

2014, N=7 

D E NF D E Pen. NF D E NF NF 

FE 5.23 8.82 14.03 5.2 8.9  14.10 5.16 8.95 14.07 13.74 

Legend: V – vault, BDH – bars of different height, BB – balance beam, FE – floor exercises, С1-7 - № of competitions; 
N – quantity of female gymnasts; CNEJ – Team national championship of juniors; CNJI – Individual national 
championship of juniors; CNM – national championship of masters; D – complexity; E – execution; Pen.- points’ 
deductions; NF – final mark in points.  
 

Discussion  
Detail study of urgent problem of female sport gymnastic trainees’ sport training at stage of specialized basic 

training and its actual status in the world permitted to find direction of priority: working out and experimental 
substantiation of macro-methodic of theory’s improvement, methodic and practice of sport exercises’ training  in structure 
of long term programs of training material’ mastering. We mean combined registration, usage and conjugation (in process 
of long time of training of still newer exercises for general and special motor fitness) of sport techniques’ key elements’ 
indicators in all kinds of gymnastic all round competitions, transfer technology [18, 33]. Besides, we mean functional 
pedagogic equations with their didactic content. It is necessary for formation of motor skills in process of gymnastic 
exercises’ mastering and algorithms of their realization [5, 8, 9]. Effectiveness of macro-methodic of junior female 
gymnasts’ training at stage of specialized basic training has been proved on material of training to basic exercises’ sport 
technique for all kinds of gymnastic all round competitions. In this article (on example of Yurchenko-type vaults) we 
showed content and orientation of sport fitness of junior female gymnasts at stage of specialized basic training. Results 
of the tested gymnasts’ performances in sport gymnasts’ competitions of Romania (2012, 2013, 2014, see tables 1 and 2) 
are the proof of effectiveness of realization of training macro-methodic, applied to junior female gymnasts at stage of 
specialized basic training.  

Conclusions  
1. In structure of many years’ training in Olympic female sport gymnastic one of the most important by scope 

of work and intensity is stage of specialized basic training. On this stage there are realized: controlled sport training, 
attention to children’s health is paid, basis of sportsmanship is embedded. Overloads of young organism, forced training 
are obvious; frequent traumas, failure in fulfillment of training plans are possible.  It is connected with a number of 
reasons: deficit of scientific-methodic literature devoted to training of female gymnasts at basic stages, increased 
international sport competitiveness, especially for adolescents, insufficient personnel support. Analysis has shown that 
key problem of basic specialized training stage for junior female gymnasts is insufficient quality of training of gymnastic 
exercises from different structural groups of complexity for all round competitions. It results in low level of performances’ 
stability on competitions.  
2. In successive pedagogic experiments we studied theory and practice of gymnastic exercises’ training at basic 
specialized stage and gave experimental foundation to working out, development and perfection of macro-methodic of 
gymnastic exercises’ training (as dynamic system).  It includes motor, technical, didactic and technological structures of 
valid exercises’ mastering (of different structural groups and complexity levels). We mean system of long term programs 
of development and purposeful perfection of sportsmanship in all round competitions (see fig.1); combined usage and 
conjugation of key elements indicators in phase structure of sport technique; transfer technology of gymnastic exercises’ 
training as well as functional pedagogic equations (see fig.2) with their didactic content for formation of motor skills in 
process of exercises’ mastering.  
3. Conceptual essence of macro-methodic of junior female gymnasts’ training to sport exercises at specialized basic stage 
(as holistic system) is dynamically agreed, internally interconnected main purpose and specific purposes of many years 
sport training. In their basis there are experimentally grounded for practical application means and method of long term 
programs of training material’s mastering. The participants of pedagogic experiment demonstrated growth of complexity 
of competition programs, perfection of sport technique’s key elements, stable rising of performance quality in conditions 
of female sport gymnastic national competitions, Romania, 2012, 2013, 2014 (the tested were included in nearest and 
remote reserves of female sport gymnastic combined team of Romania).  
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The prospects imply development and perfection of principles of macro-methodic of exercises’ training for 
female gymnastic all round competitions in structure of many years’ sport training.  
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EFFECTIVENESS OF ELITE FEMALE BASKETBALL PLAYERS’ TECHNICAL-TACTIC ACTIONS AND 
WAYS FOR THEIR IMPROVEMENT AT STAGE OF MAXIMAL REALIZATION OF INDIVIDUAL 

POTENTIALS  
Sushko R.А., Doroshenko E.Y. 

National University of Physical Education and Sport of Ukraine 
Zaporozhia National University 

 
Abstract. Purpose: study effectiveness of elite female basketball players’ technical-tactic actions and determine the ways 
for their improvement at stage of maximal realization of individual potentials. Material: the authors analyzed competition 
functioning’s indicators of female basketball players of national combined team of Ukraine and their age characteristics.  
Results: effectiveness of technical-tactic actions in structure of national female basketball players’ combined team of 
Ukraine competition functioning at European championship. The authors present: indicators of team composition; roles 
in team; won and lost games; quantity of scored and skipped points; technical-tactic actions; age of sportswomen. Age 
indicators of elite female basketball players at stage of maximal realization have been given.   Conclusions: we have 
composed a list of the most important technical-tactic actions in competition functioning. We also outlined ways for their 
perfection at stage of maximal realization of individual potentials of elite female basketball players of different game 
roles.  
Key words: basketball, competitions, technique, tactic, training, stage, indicators, game role.  
 

Introduction1 
Modern conceptions of sport trainings’ periodization (V. Platonov, 2008; 2013) underline presence of substantial 

contradictions in system of many-years’ training of qualified sportsmen, which are conditioned by a number of factors: 
- professionalization of elite sports, which results in increasing of difficulties. These difficulties are connected with 

significant difference of games, in which elite female basketball players participate. It results in negative after-effects, connected 
with certain imbalance in fitness of players, with need in planning team’s training, considering national combined team’s 
competition on club and international levels;  

- intensification of training in children-junior sports. It borders with increase of traumatism, drawbacks in technical-
tactic training at stage of maximal realization of individual potentials, violation of principles of selection to teams; 

- insufficient interaction of different kinds of sports’ national federations , specialists of Ministry of youth and sports, 
leading higher educational establishments of physical culture and sports and  scientific –research establishments of this profile. 
Just they are responsible for preparation of programs for CJSS, SCJSSOR, national programs of development of certain kinds 
of sports, which would meet requirements to many years’ training of qualified sportsmen [11,10].  

In these conditions analysis of effectiveness of technical-tactic actions and determination of ways of their perfection 
at stage of maximal realization of individual potentials are an urgent problem for basketball. In this kind of sports efficiency of 
competition functioning is rather highly determined by level of technical-tactic fitness of players.   

Effectiveness of technical-tactic actions in competition process is an important component of achievement of 
high sport results in basketball. It conditions significant researchers’ interest to these problems. Besides, analysis of 
technical-tactic actions of female basketball players of national combined team of Ukraine in official games of European 
championship permits to say that these sportswomen are at stage of maximal realization of individual potentials. All these 
are additional factor of scientific interest to the mentioned problem.  

The problems of optimal assessment of effectiveness of elite female basketball players’ technical-tactic actions 
were described in detail in works by M. Bezmylov, 2010; [1], M. Bezmylov, O. Shynkaruk, 2010; 2011 [2, 3]. These 
authors render modern approaches to assessment of competition functioning results of elite female basketball players, 
which are the ground for system of players’ selection to team. These problems were regarded in researches by D. Okamoto 
(2011). The author offers to take algorithm with consideration of mistaken and effective games techniques as a base of 
optimal assessment of technical-tactic actions [19].  

The works by V. Koriagin (2010), S. Yelevich (2008, 2009) are devoted to solution of the mentioned problems 
at different stages of system of qualified basketball players’ many years’ perfection [4, 5, 7]. The authors stressed that 
exactly the level of technical-tactic fitness, together with rather high indicators of physical fitness, plays the most 
important role in achievement of maximal sport results. In these researches they show that at different stages of many 
years’ basketball training, orientation of training sessions shall be formed by different factors, but analysis of quality and 
effectiveness of technical-tactic actions is one of the most important. 

In works by Zh. Kozina  there are elucidated problems, connected with factors of professionalization of modern 
basketball, when advanced players have indicators of technical-tactic actions in competition practice close to maximal in 
games of national championships and games for Cup of country, official international championships of club level (Cup 
of Europe – FIBA; Euro-league FIBA) and national combined teams (European and world championships, Olympic 
games) [6, 20]. At the same time other players have not sufficient scope of game practice in elite competitions that create 
certain imbalance in macro-cycle of elite basketball players’ training. It would facilitate increase of effectiveness of 
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sportsmen’s technical-tactic actions at the account of highly specialized means of training and consideration of 
peculiarities of technical-tactic actions of different role players. Though, absence of elite competition practice practically 
can not be replaced even with the most effective and highly specialized training means owing to influence of 
psychological factors on a player.   

In researches by I. Losieva, M. Pityn (2010) authors attempted to determine factors, which negatively influence 
on adaptation of young basketball players to training process and competition practice of teams [8]. They showed that 
effectiveness of young players’ technical-tactic actions is influenced by psychological factors, which are connected with 
player’s adaptation to sport collective. Influence of these factors to larger extent is noticed in competition practice and to 
lesser extent in training process. The authors stress on demand in application of complex approaches, which are based on 
usage of highly specialized means in training process and required amount of competition practice in official competitions.  

Foreign authors stress on specific problem and possible ways of its overcoming [14, 21]. For example dissertation 
of T. Khutsynskiy (2004) is devoted to influence of sex factors on many years’ training of female basketball players [13]. 
The author shows that effectiveness of elite female basketball players is influenced on by phases of ovarian-menstrual 
cycle and other specificities, intrinsic to women’s organism. That is why determination of orientation in training of female 
basketball players and in planning of micro-, meso-, and macro-cycles of training requires consideration of these factors’ 
influence for avoiding of negative effects in training process.  

С. Lopes et al. (2012) on example of team U-19 render data that special physical fitness is the basis of effective 
realization of available technical-tactic potential during competition season [18]. It agrees with principles of general theory 
of sportsmen’s training, by V. Platonov (2004) and data of theory and methodic of sportsmen’s training in game kinds of 
sports: basketball (V. Koriagin, 2010, L. Poplavskiy, 2004) [7, 9, 12], volleyball (Ye. Yu. Doroshenko, 2013 [16], football, 
(Ye. Yu. Doroshenko, 2011, 2013) [15, 17]. 

Determination of effectiveness of technical-tactic actions of qualified female basketball players at stage of 
maximal realization, considering age indicators of sportswomen of different game roles will permit to specify age limits 
of this stage and orientation of training in macro-cycle’s different structural formations.  

Purpose, tasks of the work, material and methods 
The purpose is to study effectiveness of elite female basketball players’ technical-tactic actions and determine 

the ways for their improvement at stage of maximal realization of individual potentials.  
The object of the research is technical-tactic functioning of elite female basketball players at stage of maximal 

realization of their individual potentials.  
The subject of the research is technical tactic and age indicators in process of training and competition 

functioning of elite female basketball players at stage of maximal realization of their individual potentials.  
Material and methods of the research  
The authors analyzed results of competition functioning and age indicators of female basketball players of 

national combined team of Ukraine in European championship games for the period from 1995 to 2013. In the research 
we used the following methods: analysis of scientific literature, retrospective analysis of Internet data, pedagogic 
observations, analysis of advanced pedagogic experience and competition functioning’s results, pedagogic experiment 
and methods of mathematical statistic.  

Results of the research  
Study of effectiveness of technical-tactic actions is a complex of problems. In competition process player is 

influenced by a number of factors, which complicate realization of his (her) technical-tactic potential. Besides, we should 
consider influence of group of factors, which belong to staff of coaches: character of chief coach and his technical-tactic 
preferences, which are connected with strategy of team, determined in training process and in competitions and etc. In 
final tournaments of European championships women’s national combined team of Ukraine was trained  by the following 
specialists:  

 1995, Brno (Czech Republic) ‒ Volodymyr Ryzhov;  
 1997, Petch (Hungary) ‒ Isaac Myzline;  
 2001, Orleans (France)  ‒ Igor Tkachenko;  
 2003, Pirgos (Greece) ‒ Yuriy Veligura;  
 2009, Riga (Latvia) ‒ Iryna Schypakina;   
 2013, Lille (France) ‒ Vadym Chechuro.  

Results of performances of women’s national combined team of Ukraine are given in table 1. Pedagogic analysis 
of table 1 data permits to say that in most of final tournaments our sportswomen took 10-13 places. Exception was final 
tournament of 1995, when women’s combined team of Ukraine took first place under guidance of Volodymyr Ryzhov.  
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Table 1  

Results of women’s national combined team of Ukraine (basketball) in finals of European championships 1995-2013,   
n=6 

 

 
 Analysis of teams’ completing, considering players’ game roles, witnesses about tactical preferences of coach 
staff of women’s national combined team of Ukraine during preparation for official competitions and in process of 
management of competition functioning. The data about completing of teams with players of different roles are presented 
in table 2.   

Table 2  
Quantitative staff of national combined basketball team of Ukraine (women) in finals of European championships 1995-

2013, n=6 
 

 
 Pedagogic analysis of table 3 witnesses that the most effective was team staff at European championship 1995: 
3-start players, and attacking backs; 6 – “light” and “heavy” forwards, 3 – center players.  

Correlation of won and lost games witnesses about general level of sport fitness of women’s national basketball 
combined team of Ukraine in finals of European championships 1995-2013. The received results are given in table 3.  

Table 3  
“Victory-defeat” indicators of national basketball combined team of Ukraine (women) in finals of European 

championships 1995-2013,   
n=6 

 
Results of games Finals of European basketball championships  

1995  1997  2001  2003  2009  2013  
Victories 9 3 1 1 0 0 
Defeats 1 4 6 6 3 3 
Correlation + 9 - 0.75 - 0.17 - 0.17  0 0 

 
It is well known that effectiveness of elite female basketball players’ competition functioning if influenced on 

by correlation of scored and skipped points. Such information permits to form mark of effectiveness of team’s technical-
tactic actions in competition process, expert assessment of sportswomen’s complex fitness, determine strong and weak 
points of attacking and defensive actions of separate basketball players, links and team in general (see table 4).  
  

Won 
places 

National combined teams 
Final 1995 Final 1997 Final 2001  Final 2003 

 
Final 2009 Final 2013 

1 Ukraine Lithuania France Russia France Spain 

2 Italy Slovakia Russia Czech 
Republic Russia France 

3 Russia Germany Spain Spain Spain Turkey 
10 - Ukraine - - - - 
11 - - Ukraine Ukraine - - 
12 - - - - - - 
13 - - - - Ukraine Ukraine 

Players’ roles 
National combined teams 

Final 1995 Final 1997 Final 2001  Final 2003 
 

Final 2009 Final 2013 

Start-player 3 3 3 2 2 2 
Forward 6 6 7 7 7 7 
Center player 3 3 2 3 3 3 
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Table 4  
Scored and lost points of basketball combined team of Ukraine (women) in finals of European championships 1995-

2013, n=6 
 

Points Finals of European basketball championships 
1995  1997  2001  2003  2009  2013  

Scored 638 528 452 476 191 180 
Lost 561 543 541 526 241 225 
Difference +77 -15 -89 -50 -50 -45 
Correlation  ≈ 1.14 ≈ 0.97 ≈ 0.84 ≈ 0.90 ≈ 0.79 ≈ 0.80 

 
The data presented in table 4 witness that indicators of positive or negative difference and correlation of scored 

and skipped points are one of most important components with analysis of technical tactic actions’ effectiveness in 
competition process. Most of specialists are of opinion that high effectiveness of technical-tactic actions, providing proper 
level of functional fitness and leader features of sportswomen’s psycho-type, to large extent determines successfulness 
and efficiency of competition functioning. On the other hand, the higher level of sport competitiveness and sportsmanship 
of separate players and teams is the greater role in achievement of positive results can be played by secondary factors of 
competition functioning. Indicators of effectiveness of elite female basketball players’ competition functioning are given 
in table 5. 

Table 5  
Indicators of effectiveness of basketball combined team of Ukraine (women) in finals of European championships 1995-

2013, n=6  
 

Indicators Finals of European basketball championships 
1995  1997  2001  2003  2009  2013  

2-scores throws 
n1 / n2 

188/438 141/313 117/255 116/337 56/117 56/124 

Effectiveness,% 42.9 45 45.9 34.4 47.9 45.2 
3-scores throws,  
n1 / n2 

36/109 44/122 35/133 41/115 15/55 16/57 

Effectiveness,% 33.0 36.1 26.3 35.7 27.3 28.1 
Penalty throws,  
n1 / n2 

154/245 114/168 113/154 212/167 34/47 20/36 

Effectiveness, % 62.9 67.9 73.4 72.5 72.3 55.6 
Passes, n1 85 86 73 109 23 47 
Captures, n1 186 99 131 172 78 64 
Blocked shots, n1 271 185 204 281 101 111 
Losses, n1 26 25 106 64 35 39 
Pick ups in attack, n1 69 101 68 57 32 17 
Pick ups in defense,  
n1 

- - 15 27 12 4 

Total of pick ups, n1 89 66 107 122 68 61 
Notes: n – quantity of finals; n1 – total quantity of technical-tactic actions; n2 – quantity of effective technical-tactic 
actions. 

 
Application of these indicators for pedagogic analysis of technical-tactic actions’ effectiveness is conditioned by 

their wide usage in practice and scientific researches. This list of indicators is used for determination of effectiveness of 
technical-tactic actions and assessment of competition functioning’s effectiveness with formation of statistical material 
of official competitions under the auspices of international federation of basketball (FIBA), federation of basketball of 
Ukraine, coaches, specialists of complex scientific groups and other. In table 6 we present averaged indicators of 
technical-tactic actions of female basketball players of national combined team of Ukraine in finals of European 
championships.  
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Table 6 
Averaged indicators of competition functioning of basketball combined team of Ukraine (women) in finals of European 

championships 1995-2013, n=6  
 

Indicators Finals of European basketball championships 
1995  1997  2001  2003  2009  2013  

2-scores throws 
n1 / n2 

20.9/48.7 20.1/44.7 16.7/36.4 16.6/48.1 18.7/39.0 18.7/41.3 

Effectiveness,% 42.9 45 45.9 34.4 47.9 45.2 
3-scores throws,  
n1 / n2 

4.0/12.1 6.3/17.4 5.0/19.0 5.9/16.4 5.0/18.3 5.3/19.0 

Effectiveness,% 33.0 36.1 26.3 35.7 27.3 28.1 
Penalty throws,  
n1 / n2 

17.1/27.2 16.3/24.0 16.1/22.0 17.3/23.9 11.3/15.7 6.7/12.0 

Effectiveness, % 62.9 67.9 73.4 72.5 72.3 55.6 
Passes, n1 9.4 12.3 10.4 15.6 7.7 15.7 
Captures, n1 20.7 14.1 18.7 24.6 26.0 21.3 
Blocked shots, n1 30.1 26.4 29.1 40.2 33.7 37.0 
Losses, n1 2.9 3.6 15.1 9.1 11.7 13.0 
Pick ups in attack, n1       
Pick ups in defense,  
n1 

      

Total of pick ups, n1       
Notes: n – quantity of finals; n1 – total quantity of technical-tactic actions; n2 – quantity of effective technical-tactic 
actions. 

 
In table 7 we give age indicators of elite female basketball players, who participated in finals of European 

championships 1995-2013. The purpose is specification of age limits of stage of maximal realization of individual 
potentials in process of many years’ training.  

Pedagogic analysis of age indicators of female basketball players permits to state that age of most of 
sportswomen was ≈25-27 years old. Age ranges of elite basketball players are within 18-38years.  

Table 7 
Age indicators of female basketball players of basketball combined team of Ukraine (women) in finals of European 

championships 1995-2013, n=6  
 

 
Number of player 

Age indicators of basketball players in finals of European basketball championships (years)   
1995 1997 2001 2003 2009 2013 

4 20 21 26 28 31 26 
5 22 19 36 22 21 24 
6 19 22 31 25 24 22 
7 24 32 31 25 27 31 
8 30 26 27 23 23 23 
9 27 30 36 38 23 27 
10 25 23 23 22 18 27 
11 30 32 22 25 22 21 
12 24 26 23 22 28 32 
13 29 27 28 27 25 26 
14 24 24 20 22 28 32 
15 28 20 28 30 31 24 
x  25.17 25.17 27.58 25.75 25.08 26.25 
S 3.71 4.47 5.21 4.67 4.01 3.77 

 
In process of analysis of literature and generalization of experimental results we determined the following ways 

of perfection of technical-tactic actions and increase of their effectiveness: 
- Application of highly specialized means of technical-tactic fitness’s training, which by structure and character 
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of loads are close to competition exercises. It permits to significantly realize available technical-tactic potential of female 
basketball players in competition process;  

- application of means of technical-tactic orientation on the basis of consideration of game role that permit to 
optimize training process and increase competition functioning’s effectiveness. 

Discussion  
At the beginning of the research we hoped to receive a number of technical-tactic actions’ indicators, which to 

the largest extent determine results of competition functioning and are used by scientists and coaches for assessment of 
its effectiveness. The basis of such assumptions was works by M. Bezmylova, O. Shynkaruk , 2010; [3], 2011; [2]. In 
these works technical-tactic actions, used in different systems of technical-tactic actions’ assessment are described. 
Besides, assessment of technical tactic actions, considering psycho-emotional condition of qualified female basketball 
players is given in dissertation of T. Khutsynskiy, 2004; [13]. The author stresses on importance of influence of motivation 
components and psychic condition on final result of competition process. 

We think that our purpose, formulated in this research, has been achieved, as far as the received list of technical-
tactic actions’ indicators is actually a basic one and, with certain modifications, is used in most systems of assessment of 
technical-tactic actions. We noted that analysis and generalization of scientific-methodic literature (V. Platonov, 2004; 
[9], 2008; [11], 2013 [10], Zh. Kozina, 2009; [6], V. Koriagina, [7], S. Yelevych, 2008; [4], 2009; [5] et al.) and 
experimental results permit to outline main directions of perfection of elite female basketball players’ technical-tactic 
actions and age limits of stage of maximal realization. Technical-tactic actions’ indicators of elite female basketball 
players are the basis for optimizing of sportswomen’s training: correction of training loads, determination of scope of 
competition functioning, which is minimally required for further perfection of sportsmanship and etc.  

The above said permits to regard technical-tactic actions as a leading component, which, to certain extent, 
determines effectiveness of competition process and realization of available technical-tactic potential of different role 
female basketball players in certain game. The received data about methodic approaches to perfection of technical-tactic 
actions shall be regarded just as main factors, which permit to optimize training processes and rationally determine 
orientation of training sessions. Generalization of age ranges for elite female basketball players at stage of maximal 
realization of individual potential will require further specifications and researches on example of national teams’ 
sportswomen, who are leaders of European and world basketball.  

 Conclusions:  
1. Effectiveness of technical-tactic actions of different game roles’ elite female basketball players is, to large extent, 

determined by character of competition functioning and peculiarities of sport training. Technical-tactic actions, 
which are used in analysis of competition functioning and determination of its efficiency, include: ball throws 
(2-scores and 3-scores; penalty throws), pick ups of ball (in attack, in defense, total), capture of ball, efficient 
passes, blocked shots, losses of ball, fouls (of player and with player).  

2. Main means of increasing effectiveness of elite female basketball players’ technical-tactic actions are the 
following:  
- application of highly specialized means of technical-tactic orientation, which, by structure and character of 

loads, are close to competition exercises;  
- application of means of technical-tactic orientation on the base of game role’s specificities;  
- application of the most optimal and rational tactic constructions of game conduct against certain opponent.  

3.  Approximate age indicators of elite female basketball players at stage of maximal realization of individual potentials 
can be considered the following: averaged indicators - ≈25-27 years; age ranges– 18-38 years.   

The prospects of further researches this direction are based on constant monitoring of indicators of technical-
tactic actions’ effectiveness of elite female basketball players, participating in official international championships in order 
to find out the trends to perfection of technical-tactic level of different game roles’ sportswomen.  
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EFFECTIENESS OF JUNIOR FORM PUPILS’ TRAINING OF GYMNASTIC EXERCISES IN DIFFERENT 
MODES OF THEIR FULFILLMENT  

Chernenko S.O. 
Donbass State Machine-Building Academy 

 
Abstract. Purpose: determination of junior pupils’ motor skills’ formation. Material:  in the research 172 pupils 
participated: in every parallel of forms – 48 pupils. Results: effectiveness of 1st form pupils’ is positively influenced 
(exercise – forward roll) by increase of attempts up to 12 times; quantity of repetitions in one attempt shall be within 1-
3. For 2nd form pupils (exercise – forward roll), 3rd form (exercise – vault over the width of gymnastic horse) and 4th form 
pupils (exercise – vault over width of gout with bent legs) positive influence was rendered by increase of repetitions in 
one attempt up to 3 times and quantity of attempts within 6-12 times. Attention shall be accentuated on quantity of 
exercise’s repetitions in one attempt (2nd-4th forms) and quantity of attempts (4th from). Conclusions: Experiment of 23 
type permitted to study multi-factorial structure of modes of 1-4 forms’ schoolchildren’s training to physical exercises; 
to specify optimal correlations of quantity of attempts, quantity of repetitions in one attempt and rest interval in period of 
acrobatic exercises’ and gymnastic vaults’ training at physical culture lessons.  
Key words: training, motor skills, schoolchildren, gymnastic, teaching.  
 

Introduction1 
In modern conditions of weakening of schoolchildren’s motor functioning, low resistance of their organisms to 

diseases there appears the problem of optimization of children’s and adolescents’ physical education (V.K. Baltsevych 
[1], Т.Yu. Krutsevych, G.V. Bezverkhnia [12], O.M. Khudolii, O.V. Ivashchenko [35]). Effectiveness of physical 
education is influenced by correlation of physical exercises’ training and development of motor abilities. Development 
of motor abilities is effective if they become a component of motor skills’ mastering (А. М. Shlemin [38], М. М. Bogen 
[3], V. І. Liakh[15], O.M. Khudolii [26, 27, 28, 30], O.M. Khudolii O.M. Khudolii [29], D.Т. Міroshnichenko [17]).   

In researches of O.V. Ivashchenko [10], D.Т. Міroshnichenko 17] There was regarded methodic of training of 
curriculum physical exercises from. In works by O.M. Khudolii [28, 30], O.M. Khudolii, S.S. Iermakov [29] laws of 
motor skills’ formation in junior gymnasts were substantiated. For junior schoolchildren technological approaches to 
training of light athletic, gymnastic, acrobatic exercises, climbing the rope were offered (А. А. Zdanevich [9], D.Т. 
Міroshnichenko [17], V. Rybalko [21], O.M. Khudolii [27], O.V. Ivashchenko [10]). 

It was established that effectiveness of training increases if methods of programmed training were used (А.I.Berg, 
I.I. Tikhonov [2], V.P. Golubiev [4], А.М. Shlemin [38], Zh.K. Kholodov, P.N. Khlomeniuk [22], А.N. Laputin [13], 
P.K. Petrov, [18, 19, 20], O.M. Khudolii [27, 28], O.V. Ivashchenko [10]) and modes of exercises’ and rest’s alternation 
were considered (O.V. Ivashchenko [23], O.V. Ivashchenko [11], V. І. Міroshnichenko [16], O.V. Ivashchenko, O.V. 
Ivashchenko [31, 35]).  

One of methods of children’s and adolescents’ motor skills’ studying is simulation, conception of which was 
delivered in works by O.M. Khudolii [26], А.О. Lopatyeva [14], S.V. Dmitriyeva [5], Milić, M., Milavić, B., & Grgantov, 
Z. [43], O.M. Khudolii, O.V. Ivashchenko [31, 35], O.M. Khudolii [6, 7, 8], O.M. Khudolii, O.M. Khudolii [29], 
Ivashchenko O.V., Khudolii O.M., Yermakova T.S., Pilewska W., Muszkieta R., Stankiewicz B. [40], Ivashchenko O.V., 
Yermakova T.S., Cieślicka M., Zukowska H. [41], Khudolii O.M., Iermakov S.S., Prusik K. [42], Adashevskiy V. M., 
Iermakov S. S. [39]. 

In works of O.M. Khudolii, О.V. Ivashchenko [31, 35] there was studied level of physical exercises’ mastering 
and its dynamic. For determination of training process’s laws study of level increment of physical exercises’ mastering 
as a criterion of training effectiveness is rather promising. Thus, study of junior schoolchildren’s motor skills’ formation 
is rather important and urgent.  

Table 1 
Matrix of 23 type factorial experiment in studying of different modes of exercise’s repetitions for level of its mastering  

Experimental 
groups 

Factors 

х1 
quantity of 

attempts 
(times) 

х2 
quantity of 
repetitions 

in one 
attempt 
(times) 

х3 
rest interval 

(sec.) 

1 6 1 60 

2 12 1 60 
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3 6 3 60 

4 12 3 60 

5 6 1 180 

6 12 1 180 

7 6 3 180 

8 12 3 180 

 
Purpose, tasks of the work, material and methods  
The purpose of the work is determination of junior pupils’ motor skills’ formation.  
The methods and organization of the work: in the work we used analysis and generalization of scientific and 

methodic literature data, theoretical general-scientific methods: analogy, analysis, synthesis, abstraction, induction. 
Besides, we used empiric general scientific methods: observation, testing, experiment.  

In the process of planning of our research we used conceptual approaches to planning of experiment, which were 
substantiated in works of O.M. Khudolii and Т.V. Karpunets [24], O.M. Khudolii and O.V. Ivashchenko [31, 35], O.M. 
Khudolii [26]. In dissertation works of O.M. Khudolii [28], O.V. Ivashchenko [11], V.І. Міroshnichenko [16] there was 
stated that control over training process would be more effective with determination of training modes on the base of 
regressive models by results of full factorial experiment (FFE) of type FFE 2к.  

In the research we used plans of factorial experiment of type FFE 23 (see table 1). We researched motor modes 
of training: forward roll (1st, 2nd forms’ pupils); vault over width of horse (3rd form pupils); vault over width of gout with 
bent legs (4th form pupils. The purpose of FFE was to optimize modes of training and determine peculiarities of formation 
of 1st-4th form schoolchildren’s motor skills on the base of regression equations’ analysis.  

In pedagogic experiment we studied influence of quantity of attempts (x1), quantity of repetitions in one attempt 
(x2) and rest intervals (x3) on change of mastering level’s increment of 1st-4th form schoolchildren.  

In the process of gymnastic exercises’ training we assessed level of mastering with alternative method 
(“fulfilled”, “not fulfilled”), considered probability of exercise’s fulfillment (p = n/m, where n — quantity of successfully 
fulfilled attempts, m — general quantity of attempts). Then we analyzed increment of mastering of gymnastic exercises.  

In training of junior school age children we used method of algorithmic orders. Transition to next exercises was 
realized after three successful attempts. In 1st-4th forms we trained forward roll,, vault over gout with legs apart and legs 
bent [10, 36,]. 

Training of forward roll was in 1st-2nd forms. Technique of fulfillment: forward roll – forward movement of body 
with full turnover and successive touching floor with shoulders and back. Forward roll is fulfilled from squat position, 
hands are placed at 30-40 cm from tip toes (resting on hands) unbend legs. Strongly bending back and dropping head on 
chest fall down ahead, bending arms. Slowing fall, softly rest on neck and blades, quickly tuck and make roll.  

Training tasks:  
1. From position sitting on floor roll back in tuck and turn in initial position.  
2. From squat position with hands on floor roll back in tuck and turn in initial position.  
3. From standing position with hands on floor, legs apart, make forward roll in sitting position with 

expanded legs.  
4. From standing position with hands on floor make forward roll in sitting position in tuck.  
5. From standing position with hands on floor make forward roll in sitting position with hands on floor.  
6. From squat position with hands on floor roll forward.  
7. Make forward roll from main stance.  
8. Three forward rolls at convenient temp.  
Vault over width of gymnastic horse (3rd form), training tasks:   
1. From lying position with hands on floor go in standing position with hands on floor, legs are wide apart 

and quickly straighten body.  
2. From 2—3 step run jump in squat position with hands on floor and expand legs.  
3. From 2—3 step run jump in standing position with hands on hours with handle, legs apart – on horse, 

torso is bent; dismount.  
4. From squat on horse (gout) jump down with legs apart over one more horse or gout standing in front..  
5. Jump from the spot with legs apart over width of horse with handle. 
6. Jump from the spot with legs apart over length of gout.  
7. With legs apart jump over length of gout and make bridge at 1 meter distance from apparatus.  
8. The same but jump over width of horse.  
Vault over width of gout with bent legs (4th form), training tasks:  
1. From lying position with hands on floor, simultaneously pushing up with two arms and two legs take 
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squat position with arms stretched forward.  
2. From squat position with hands on floor jump not loosing hands’ contact with floor.  
3. From, 3 meters’ run jump into squat on gout with hands, touching the gout; dismount with bent legs.  
4. From squat position with hands on bench, jump with bent legs over gymnastic bench.  
5. From 3-5 meters’ run jump over width of gout with bent legs.  
6. From 5-7 meters’ run jump over width of gout with bent legs, as far as possible from the apparatus. 
7. From full run jump over width of gout with bent legs.  
8. From full run jump over width of gout with bent legs and make bridge at distance of 1 m from the 

apparatus.   
In every parallel of forms 48 pupils participated in the research; in total -172 pupils. 
Results of the research  
Results of factorial experiment are given in table 2-3.  

Table 2 
Regressive dependence of fitness in gymnastic exercises on quantity of attempts (х1), quantity of repetitions in one 

attempt (х2) and rest intervals (х3) of 1-4 form pupils 

Form Description of exercises  Regression equation for coded 
variables  

1 

1. From position sitting on floor roll back in tuck and turn in initial 
position.  Y = 0,45 + 0,108х1 + 0,078х3 

2. From squat position with hands on floor roll back in tuck and turn 
in initial position.  

Y = 0,57 — 0,063х1х2 

3. From standing position with hands on floor, legs apart, make 
forward roll in sitting position with expanded legs.  

Y = 0,561 + 0,096х1 + 0,056х2 

4. From standing position with hands on floor make forward roll in 
sitting position in tuck.  

Y = 0,55 + 0,091х1  

5. From standing position with hands on floor make forward roll in 
squat position with hands on floor.  

Y = 0,64 + 0,064х1 

2 

1. From sitting in tuck position roll backward and turn in initial 
position  

Y = 0,504 + 0,071х2  

2. From squat position with hands on floor roll backward in tuck and 
return in initial position   

Y = 0,658 + 0,095х2  

3. From standing position with legs apart make forward roll in sitting 
position with legs expanded.  

Y = 0,628 + 0,01х2  

4. From standing position with hands on floor and legs apart make 
forward roll in sitting position in tuck  

Y = 0,629 + 0,064х1  

5. From standing position with hands on floor and legs apart make 
forward roll in squat with hands on floor.  

Y = 0,663 + 0,078х2 

3 

1. From lying position with hands on floor, by pushing up with legs 
take standing position with hands on floor and legs expanded and 
quickly straighten the body  

Y = 0,636 + 0,054х2 

2. From 2—3 step run jump in squat position with hands on floor and 
legs expanded  

Y = 0,703 + 0,053х2 — 0,08х3 

3. From 2—3 step run jump in standing position with hands on floor; 
torso is and  legs  apart on horse with handle and dismount arching 
torso  

Y = 0,711 + 0,069х2  

4. In squat on horse jump with legs apart  over horse or gout, standing 
in front  

Y = 0,714 + 0,066х2 

5. Jump  from the spot with legs apart over horse with handles  Y = 0,663 + 0,06х2 — 0,06х1х3  
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Form Description of exercises  Regression equation for coded 
variables  

4 

1. From lying position with hands on floor, simultaneously pushing 
up with two arms and two legs take squat position with arms 
stretched forward.  

Y = 0,628 + 0,07х1 + 0,43х2 

2. From squat position with hands on floor jump not loosing hands’ 
contact with floor. 

Y = 0,613 + 0,055х1 + 0,075х2 

3. From 3 meters’ run jump into squat on gout with hands, touching 
the gout; dismount with bent legs.  

Y = 0,739 — 0,061х1х2 + 0,061х1х2х3 

4. From squat position with hands on bench, jump with bent legs over 
gymnastic bench. 

Y = 0,739 + 0,061х1 

5. From 5-7 meters’ run jump over width of gout with bent legs Y = 0,68 + 0,05х2 — 0,06х1х2 

 
Table 3 

Results of dispersion analysis for FFE 23, which studies dependence of increment of gymnastic exercises mastering on 
quantity of attempts (х1), quantity of repetitions in one attempt (х2) and rest intervals (х3) of 1-4 form pupils 

Form Description of exercises  Regression equation for coded variables  

  х1 х2 х1х2 х3 х1х3 х2х3 х1х2х3 

1 

1. From position sitting on floor roll back in 
tuck and turn in initial position.  57.42 0.77 1.98 29.84 3.1 6.08 0.77 

2. From squat position with hands on floor roll 
back in tuck and turn in initial position.  

15.45 28.47 49.29 5.04 0.31 0.70 0.70 

3. From standing position with hands on floor, 
legs apart, make forward roll in sitting 
position with expanded legs.  

50.25 17.16 10.38 15.67 1.02 4.48 1.02 

4. From standing position with hands on floor 
make forward roll in sitting position in tuck.  

46.48 20.94 6.35 20.94 2.52 2.52 0.21 

5. From standing position with hands on floor 
make forward roll in squat position with 
hands on floor.  

60.22 5.2 5.2 6.69 16.87 0.57 5.2 

2 

1. From sitting in tuck position roll backward 
and turn in initial position  

10.53 40.69 1.01 10.53 19.05 1.01 17.14 

2. From squat position with hands on floor roll 
backward in tuck and return in initial 
position   

0 78.35 1.35 4.39 10.63 0.86 4.39 

3. From standing position with legs apart make 
forward roll in sitting position with legs 
apart 

12.36 77.25 0.43 2.36 0.19 6.95 0.43 

4. From standing position with hands on floor 
and legs apart make forward roll in sitting 
position in tuck  

51.37 21.5 0.49 3.33 0.49 10.44 12.34 

5. From standing position with hands on floor 
and legs apart make forward roll in squat 
with hands on floor.  

3.12 61.32 18.44 7.72 3.12 3.12 3.12 

3 1. From lying position with hands on floor, by 
pushing up with legs take standing position 

23.82 26.2 23.82 1.71 8.85 15.43 0.12 
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Form Description of exercises  Regression equation for coded variables  

with hands on floor and legs apart and 
quickly straighten the body  

2. From 2—3 step run jump in squat position 
with hands on floor and legs apart 12.27 18.72 0.04 43.48 4.24 16.98 4.24 

3. From 2—3 step run jump in standing 
position with hands on floor; torso is and  
legs apart on horse with handle and 
dismount arching torso  

7.26 60.9 7.26 2.43 0.18 14.67 7.26 

4. In squat on horse jump with legs apart over 
horse or gout, standing in front  10.36 55.04 10.36 0.01 3.31 4.4 16.48 

5. Jump  from the spot with legs apart over 
horse with handles  23.37 25.64 5.29 1.90 30.52 8.95 4.29 

4 

1. From lying position with hands on floor, 
simultaneously pushing up with two arms 
and two legs take squat position with arms 
stretched forward.  

58.55 21.58 10.75 2.68 1.86 2.68 1.86 

2. From squat position with hands on floor 
jump not loosing hands’ contact with floor. 

26.37 49.04 2.67 2.67 3.48 3.48 12.26 

3. From 3 meters’ run jump into squat on gout 
with hands, touching the gout; dismount 
with bent legs.  

9.6 9.6 31.62 14.34 1.59 1.59 31.62 

4. From squat position with hands on bench, 
jump with bent legs over gymnastic bench. 

73.04 10.98 10.98 0.27 0.27 0.76 3.68 

5. From 5-7 meters’ run jump over width of 
gout with bent legs 

9.85 23.32 33.58 9.85 9.85 11.42 2.09 

 
Increment of first form pupil’ mastering of first task (from position sitting on floor roll back in tuck and turn in 

initial position) is positively influenced by quantity of attempts (х1) and rest interval (х3) (see table 2). Increment of first 
form pupil’ mastering of second task (from squat position with hands on floor roll back in tuck and turn in initial position) 
is negatively influenced by interaction of quantity of attempts and quantity of repetitions (х1х2). Increment of first form 
pupil’ mastering of third task (from standing position with hands on floor, legs apart, make forward roll in sitting position 
with expanded legs) is positively influenced by quantity of attempts (х1) and quantity of repetitions (х2). Increment of 
mastering of forth task (from standing position with hands on floor make forward roll in sitting position in tuck) is 
positively influenced by quantity of attempts (х1). Increment of fifth task mastering (from standing position with hands 
on floor make forward roll in squat position with hands on floor) is positively influenced by quantity of attempts (х1). 

Thus, effectiveness of first form pupils’ training of forward roll is positively influenced by the following: quantity 
of attempts up to 12 times; quantity of repetitions in one attempt – up to 1-3 times; rest interval - 60—180 sec. In process 
of training attention should be accentuated on quantity of attempts.  

Increment of second form pupil’ mastering of first task (from sitting in tuck position roll backward and turn in 
initial position) is positively influenced by quantity of attempts (х1). Increment of second form pupil’ mastering of second 
task (from squat position with hands on floor roll backward in tuck and return in initial position) is positively influenced 
by quantity of repetitions in one attempt (х2). Increment of third task mastering (from standing position with legs apart 
make forward roll in sitting position with legs apart) is positively influenced by quantity of repetitions in one attempt (х2). 
Increment of forth task mastering (from standing position with hands on floor and legs apart make forward roll in sitting 
position in tuck) is positively influenced by quantity of attempts (х1). Increment of fifth task mastering (from standing 
position with hands on floor and legs apart make forward roll in squat with hands on floor) is positively influenced by 
quantity of repetitions in one attempt (х2). 

Thus, effectiveness of  second form pupils’ training of forward roll is positively influenced by the following: 
quantity of attempts up to 6 - 12 times; quantity of repetitions in one attempt – up to 3 times; rest interval - 60—180 sec. 
In process of training attention should be accentuated on quantity of repetitions in one attempt.  

Increment of third form pupils’ mastering of first task in training of “vault over width of gymnastic horse with 
legs apart” (from lying position with hands on floor, by pushing up with legs take standing position with hands on floor 
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and legs expanded and quickly straighten the body) is positively influenced by quantity of repetitions in one attempt (х2). 
Increment of third form pupil’ mastering of second task (from 2—3 step run jump in squat position with hands on floor 
and legs apart) is positively influenced by quantity of repetitions in one attempt and negatively - by rest interval (х3). 
Increment of third task mastering (from 2—3 step run jump in standing position with hands on floor; torso is and  legs 
are expanded on horse with handle and dismount arching torso) is positively Influenced by quantity of repetitions (х2). 
Increment of forth task mastering (in squat on horse jump with expanded legs over horse or gout, standing in front) is 
positively influenced by quantity of repetitions in one attempt (х2). Increment of fifth task mastering (jump from the spot 
with expanded legs over horse with handles) is positively influenced by quantity of repetitions (х2) and interaction of 
quantity of attempts with rest intervals (х1х3). 

Thus, effectiveness of  third form pupils’ training of “vault over width of gymnastic horse with legs apart” is 
positively influenced by the following: quantity of attempts up to 6 - 12 times; quantity of repetitions in one attempt – up 
to 3 times; rest interval - 60—180 sec. In process of training attention should be accentuated on quantity of repetitions in 
one attempt.  

Increment of forth form pupils’ mastering of first task in training of “vault over width of gout” (from lying 
position with hands on floor, simultaneously pushing up with two arms and two legs take squat position with arms 
stretched forward) is positively influenced by quantity of attempts (х1) and quantity of repetitions in one attempt (х2). 
Increment of forth form pupils’ mastering of second task (from squat position with hands on floor jump not loosing hands’ 
contact with floor) is positively influenced by quantity of attempts (х1) and quantity of repetitions in one attempts (х2). 
Increment of forth form pupils’ mastering of third task (from 3 meters’ run jump into squat on gout with hands, touching 
the gout; dismount with bent legs) is positively influenced  by interaction of quantity of attempts with quantity of 
repetitions in one attempt (х1х2) and interaction of quantity of attempts, quantity of repetitions in one attempt and rest 
interval (х1х2х3). Increment of forth task mastering (from squat position with hands on bench, jump with bent legs over 
gymnastic bench) is positively influenced by quantity of attempts (х1). Increment of fifth task mastering (from 5-7 meters’ 
run jump over width of gout with bent legs) is positively influenced by quantity of repetitions in one attempt (х2), and 
negatively – by interaction of quantity of attempts with quantity of repetitions in one attempt (х1х2). 

Thus, effectiveness of  forth form pupils’ training of “vault over width of gout” is positively influenced by the 
following: quantity of attempts up to 6 - 12 times; quantity of repetitions in one attempt – up to 3 times; rest interval - 
60—180 sec. In process of training attention should be accentuated on quantity of repetitions in one attempt and on 
quantity of attempts.  

Results of dispersion analysis for FFE 23 are given in table 3.  
Increment of first form pupils’ mastering (forward roll) of first task “from position sitting on floor roll back in 

tuck and turn in initial position" is influenced by quantity of attempts - by 57.42% (х1) and by rest interval – by 29.84% 
(х3) (see table 3, fig.1). Increment of second task’s mastering (“from squat position with hands on floor roll back in tuck 
and turn in initial position") is influenced by interaction of quantity of attempts and quantity of repetitions in one attempt 
- by 49.29% (х1х2), by 28.47% — by quantity of repetitions in one attempt (х2), by 15.45% — by quantity of attempts 
(х1). Increment of third task’s mastering (“from standing position with hands on floor, legs apart, make forward roll in 
sitting position with legs apart") by  50.25% is influenced by quantity of attempts (х1), by 17.16% — by quantity of 
repetitions in one attempt (х2), by 15.67% — by rest interval (х3). Increment of forth task’s mastering (“from standing 
position with hands on floor make forward roll in sitting position in tuck") by 46.68% is influenced by quantity of attempts 
(х1), by 20.94% — by quantity of repetitions in one attempt (х2), by 20.94% — by rest interval (х3). Increment of fifth 
task’s mastering (“from standing position with hands on floor make forward roll in squat position with hands on floor") 
by 60.22% is influenced by quantity of attempts (х1), by 16.87 — by interaction of quantity of attempts with rest interval 
х1х3). 

Thus, effectiveness of first form pupils’ training of forward roll by 15-60% is influenced by the following: 
quantity of attempts up to 12 times; quantity of repetitions in one attempt – up to 1-3 times; rest interval - 60—180 sec. 
In process of training attention should be accentuated on quantity of attempts.  
              Increment of second form pupils’ (forward roll) mastering of first task (“from sitting in tuck position roll 
backward and turn in initial position") by 40.69% is influenced by quantity of repetitions in one attempt (х2). Increment 
of second form pupils’ mastering of second task (“from squat position with hands on floor roll backward in tuck and 
return in initial position") by 78.35% is influenced by quantity of repetitions in one attempt (х2). Increment of third task’s 
mastering of (“from standing position with legs apart make forward roll in sitting position with legs apart") by 77.25% is 
influenced by quantity of repetitions in one attempt (х2). Increment of forth task’s mastering of (“from standing position 
with hands on floor and legs apart make forward roll in sitting position in tuck") by 51.37% is influenced by quantity of 
attempts (х1),  by 21.5% — by quantity of repetitions in one attempt (х2). Increment of fifth task’s mastering of (“from 
standing position with hands on floor and legs apart make forward roll in squat with hands on floor") by 61.32% is 
influenced by quantity of repetitions in one attempt (х2). 

Thus, effectiveness of second form pupils’ training of forward roll by 40.69—78.35% is influenced by the 
following: quantity of attempts up to 6 - 12 times; quantity of repetitions in one attempt – up to 3 times; rest interval - 
60—180 sec. In process of training attention should be accentuated on quantity of repetitions in one attempt.  
             Increment of third form pupils’ (“vault over width of gymnastic horse with legs apart”) mastering of first task 
(“from lying position with hands on floor, by pushing up with legs take standing position with hands on floor and legs 
apart and quickly straighten the body") by 26.2% is influenced by quantity of repetitions in one attempt (х2), by 23.82% 
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— by quantity of attempts (х1), by 23.82% — by rest interval (х3). Increment of third form pupils’ mastering of second 
task (“from 2—3 step run jump in squat position with hands on floor and legs apart") by 43.48%  is influenced by rest 
interval (х3), by 18.72% — by quantity of repetitions in one attempt (х2). Increment of third task’s mastering of (“from 
2—3 step run jump in standing position with hands on floor; torso is and legs apart on horse with handle and dismount 
arching torso") by 60.9% is influenced by quantity of repetitions in one attempt (х2). Increment of forth task’s mastering 
of (“in squat on horse jump with legs apart over horse or gout, standing in front") by 50.4% is influenced by quantity of 
repetitions in one attempt (х2). Increment of fifth task’s mastering by 25.64% is influenced by quantity of repetitions (х2), 
by 30.52% — by interaction of quantity of attempts with rest intervals (х1х3). 

Thus, effectiveness of third form pupils’ training of “vault over width of gymnastic horse with legs apart” is 
positively influenced by the following: quantity of attempts up to 6 - 12 times; quantity of repetitions in one attempt – up 
to 3 times; rest interval - 60—180 sec. In process of training attention should be accentuated on quantity of repetitions in 
one attempt.  
             Increment of forth form pupils’ (“vault over width of gout”) mastering of first task (“from lying position with 
hands on floor, simultaneously pushing up with two arms and two legs take squat position with arms stretched forward") 
by 58.55% is influenced by quantity of attempts (х1), by 21.58% — by quantity of repetitions in one attempt (х2). 
Increments of second task’s mastering of (“from squat position with hands on floor jump not loosing hands’ contact with 
floor") by 26.37% is influenced by quantity of attempts (х1), by 49.04% — by quantity of repetitions in one attempts (х2). 
Increment of third task’s mastering of (“from 3 meters’ run jump into squat on gout with hands, touching the gout; 
dismount with bent legs") by 31.62% is influenced by interaction of quantity of attempts with quantity of repetitions in 
one attempt (х1х2), by 31.62% — by interaction of quantity of attempts, quantity of repetitions in one attempt and rest 
interval (х1х2х3). Increment of forth task’s mastering of (“from squat position with hands on bench, jump with bent legs 
over gymnastic bench") by 73.04% is influenced by quantity of attempts (х1). Increment of fifth task’s mastering of (“from 
5-7 meters’ run jump over width of gout with bent legs") by 23.32% is influenced by quantity of repetitions in one attempt 
(х2), by 23.32% — by interaction of quantity of attempts with quantity of repetitions in one attempt (х1х2). 

Thus, effectiveness of forth form pupils’ training of “vault over width of gout” is positively influenced by the 
following: quantity of attempts up to 6 - 12 times; quantity of repetitions in one attempt – up to 3 times; rest interval - 
60—180 sec. In process of training attention should be accentuated on quantity of repetitions in one attempt and on 
quantity of attempts.   
              Discussion  

Results of the research permitted to supplement the data about planning of experiment in studying of  training 
process’s effectiveness and working out of training models (O.M. Khudolii, Т.V. Karpunets [24]; O.M. Khudolii, О.V. 
Іvashchenko [31, 35]; O.M. Khudolii, O.V. Іvashchenko, S.О. Chernenko [32, 33]). We have confirmed that control over 
training process is more effective with specifying of training modes on the base of regressive models by full factorial 
experiment of FFE 2к type (O.M. Khudolii [28], O.V. Ivashchenko [11]; V.І. Міroshnichenko [16]).  

We also supplemented the data of O.M. Khudolii and O.V. Ivashchenko [31, 35] about possibility to use level 
of mastering of physical exercises and its dynamic for assessment of training effectiveness. It was established that for 
obtaining objective information about training process studying of physical exercises’ mastering level’s increment is 
promising as a criterion of assessment of training effectiveness.  

The novelty is the data about modes of gymnastic training of 1st-4th form pupils.  
Conclusions:  
Experiment of 23 type permitted to realize the following: study multi-factorial structure of modes of 1st-4th form 

pupils’ training of physical exercises; to specify optimal correlations of quantity of attempts, quantity of repetitions in 
one attempt and rest intervals.  

Effectiveness of first form pupils’ training of forward roll is positively influenced by the following: quantity of 
attempts up to 12 times; quantity of repetitions in one attempt – up to 1-3 times; rest interval - 60—180 sec. In process of 
training attention should be accentuated on quantity of attempts.  

Effectiveness of second form pupils’ training of forward roll by 40.69—78.35% is influenced by the following: 
quantity of attempts up to 6 - 12 times; quantity of repetitions in one attempt – up to 3 times; rest interval - 60—180 sec. 
In process of training attention should be accentuated on quantity of repetitions in one attempt.  

Effectiveness of third form pupils’ training of “vault over width of gymnastic horse with legs apart” is positively 
influenced by the following: quantity of attempts up to 6 - 12 times; quantity of repetitions in one attempt – up to 3 times; 
rest interval - 60—180 sec. In process of training attention should be accentuated on quantity of repetitions in one attempt. 

 Effectiveness of  forth form pupils’ training of “vault over width of gout” is positively influenced by the 
following: quantity of attempts up to 6 - 12 times; quantity of repetitions in one attempt – up to 3 times; rest interval - 
60—180 sec. In process of training attention should be accentuated on quantity of repetitions in one attempt and on 
quantity of attempts.  

The prospects of further researches are determination of training modes’ influence on dynamic of indicators of 
motor skills’ progressing in junior school age children.   
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Abstract. Purpose: To analyze spastic dysarthria form in children population dependency of fatigue and faulty posture 
relationship. Methods: Research performed with the permission of the bioethics committee (RE-BK-063). The Dutch 
Fatigue Scale (DUFS). Posture in standing was assessed by Hoeger and Kendall. Research subjects n40. n20 children 
diagnosed with spastic dysarthria and n20 of children without dysarthria. Their age was 10±2.1years. Boys were n20 
and girls - n20.Results were statistically significant at p<0.05. Microsoft Office 2013, Excel package were used to count 
a research results. Results: For children with dysarthria fatigue level is more significant that for children without 
dysarthria; results were statistically significant, p<0.05. Posture disorder for children with dysarthria was statistically 
significant higher than among children without dysarthria, p<0.05. Conclusions: For children with dysarthria fatigue level 
is higher than for healthy children, thus for the girls fatigue level is higher than for the boys.  Spastic form dysarthria has 
an impact to a child posture, by creating a direct dependency between posture deformation and skeletal muscle system 
disease, which decreases muscle power and increasing fatigue for a child. To correct faulty posture thus to decrease 
fatigue the tight collaboration needed between rehabilitation team members.  
Keywords: spastic dysarthria, children, posture, fatigue assessment. 
 

Introduction1 
Dysarthria - is insufficient verbal articulation resulted from speech function’s disability, which appeared as a 

consequence of central nerve and peripheral nerve systems’ damage. Clinical neurology (2009) states that dysarthria is 
inability to perform a clear speech because of articulate function dysfunction. Non-congenital dysarthria can be classified 
as progressive (during degenerative diseases such as Parkinson, Multiple Sclerosis, motoneuron dysfunctions, Huntington 
disease, and non-progressive (during stroke or during traumatic brain injury), Dysarthria can be characterized according 
to a special type (Darley & Aronson, 1975; Duffy, 2005), or/and according dysarthria level (light, moderate, heavy 
(Yorkston et al., 1999). Dysarthrya pathology: let’s imagine our speech as certain cortical process. BROKA centre is 
human brain cortical centre, which is responsible for speech development and its control. VERNIKE centre – human 
brain cortical part, which is responsible for person’s speech recognition. Concerning ASSOCIATIVE centre - its 
localization isn‘t known. But it is responsible for phrases and sentences and there settlement. It is responsible for „what“ 
Broka centre will „spell“ and what „hear“ VERNIKE centre. So cortical centre brain damage appears as coordination 
disorder and spasticity, peripheral centres damage determines muscle atrophy (Selivestrov, 1997).  

Human posture is formed from the birth. Correct posture has an impact to an internal organs function and if 
posture becomes faulty, CNS normal functionality decreases, Cardio vascular system capability and normal functionality 
decreases. All that factors make headaches worse, and determines lumbar spine and thoracic spine pan and disorders. 
Posture – this is static-dynamic position of head, shoulders and pelvic, with their help, person is able to maintain posture 
during every day activities, during professional activity with an external and external factors impact (Kendall et al., 2005). 
Muscle fatigue can be defined as the fall in maximum force-generating capacity of the muscle. During exercise, the 
magnitude and mechanisms of human skeletal muscle fatigue vary widely and depend to a large extent on the individual, 
the type of muscle, and the exercise stimulus or task. In general, fatigue may arise during muscular contractions due to 
failure at one or more sites along the pathway of force production from the central nervous system to the contractile 
apparatus (Edwards, 1981). There is reason to believe that both age and gender can affect the fatigue process, although 
our understanding of these effects is hampered by a lack of consensus in the literature. Although it has been reported that 
older adults fatigue relatively more than young adults (Lennmarken et al., 1985) and that men fatigue more than women 
(Hicks et al., 1996) some investigators have found no effect of age (Stackhouse et al., 2001) or gender (Ditor, 2000) on 
fatigue. Still others have found that older subjects fatigue relatively less than younger subjects (Ditor, 2000). Along with 
the lack of clarity regarding the effects of age and gender on the magnitude of muscle fatigue, the mechanisms of these 
differences have not been established. Differences in fatigability across age or gender could occur as a result of differences 
in neural drive, fiber-type composition, contractile function, muscle membrane excitability, metabolic capacity, or muscle 
mass and blood flow. For example, it was recently suggested that central activation failure may play a relatively larger 
role in the fatigue of older compared with younger adults (Stackhouse et al., 2001). Other investigators have reported 
impairments in excitation-contraction coupling in the muscle of older adults (Delbono et al., 1995) although the possible 
role of this impairment in fatigue has not been established. The results of some (McCully, 1993) but not all (Kent-Braun, 
2000) studies suggest that oxidative capacity may be impaired with aging, despite a general shift toward a more oxidative 
fiber-type profile in older compared with younger muscle (Lexell, 1995). An impaired oxidative capacity in the muscle 
of older adults might contribute to fatigue in this group. Finally, it is unclear how a gender-based difference in fatigue 
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might interact with the aging process. In addition to the effects of activation, contractile function, and metabolism on 
muscle performance, the degree of fatigue that develops during exercise may be affected by muscle size and, 
consequently, vascular constriction during contraction. The impact of larger muscle mass, greater strength, and higher 
target tensions during exercise in men compared with women has been addressed in several studies. In the adductor 
pollicis, a gender-based difference in endurance time during a sub-maximal contraction persisted despite matching 
subjects to similar strengths (Fulco et al., 1999). More recently, Hunter & Enoka (2001) showed a gender difference in 
endurance (time to failure to maintain target tension) of the elbow flexor muscles during a contraction sustained at 20% 
maximal voluntary contraction (MVC) force but similar fatigue (fall in MVC) in men and women at the end of this 
exercise. Notably, the gender difference in endurance was negated by accounting for pre-exercise differences in muscle 
strength. These and other (Ditor & Hicks, 2000) results suggest that the relationship between muscle strength and fatigue 
should be examined in studies of the effects of age or gender on fatigue. 

Fatigue – is very acute and important problem in a modern community. Economic split and development, for 
rapid speed of life, forces person to hurry. During such speed of life person spends much less time by taking care of his 
health state. Fatigue can appear form a heavy mental and physical work, big media amount emotional stress, strong 
emotional stressor. Fatigue is multidimensional factor, which appears as person’s systematic disorder. It can be defined 
with subjective and objective specifications. Subjective specifications: physical complains increment, emotional liability, 
feeling of being sleepy or apathy, awareness in appearance, introspection, bigger sensation of rest necessarily, inability 
to gain strength after sleep. Objective features: permanent and irresistable lack of energy inability to maintain the previous 
level of physical activity. The thoughts, that to maintain and perform ordinary task on the everyday level becomes 
challenging, sense of guilty because of expectations failure (Stankus, 2013). 

Physical fatigue is mainly resulting from three reasons: magnitude of the external load, duration and frequency 
of the external load, and vibration. It was proved in (Chen, 2000) that the movement strategy in industrial activities 
involving combined manual handling jobs, such as a lifting job, depends on the fatigue state of muscle, and it is obvious 
that the change of the movement strategy in the activities directly impacts the motion of the operation and then results in 
different loads in muscles and joints. If it goes worse, once the desired exertion is over the physical capacity, cumulative 
fatigue or injury might appear in the tissues as potential risks for musculoskeletal disorders (Ma et al., 2009). 

 
Methods of the research: our research performed with the permission of bioethics committee (RE-BK-063) 

The Dutch Fatigue Scale (DUFS). It can assess common fatigue aspect, which defined as irresistible, long-term sense of 
exhaustion and decreased ability to maintain appropriate level of mental and physical fitness (Tiesinga Lucas J., Dassen 
Theo W.N., Halfens Rund J.G., 1998). Scale consists of 9 divisions with 5 choices to answer in each section, from 0=no 
and 4=yes. Time limit 3-5 days. Cronbach alfa ≥ 0.80 were kept statistically significant (Nunnally & Bernstein, 1994).  

Posture in standing was assessed by (Hoeger, 1988) and (Kendall et al., 2005): normal, lordotic-kifotic, straight, 
humped. Normal – slightly waved back, risen chest, straight abdomen. Straight – straight spine, almost its curvature’s 
absence. Humped – middle part of the trunk if flexed forward direction. Lordotic - a big angle lordotic curvature, week 
abdomen muscles, weak upper trunk muscles. Kifotic – strong lumbar and neck lordosis, most noticeable spine kifosis, 
very noticeable hump back. During posture assessment researches was assessing head, neck, upper trunk position, 
shoulders, pelvis and lower part of the body, hips, knees, ankle and foot joints position were also assessed. Research 
subject posture is assessing from back, left, right sides. Assessing from the side, the standard point of beginning is vertical 
line which is equilibrated to line of gravity in a frontal plane. This plane is dividing trunk to anterior and posterior parts. 
Those parts are nor symmetrical. During assessment head position, cervical spine, scapular position, thoracic, lumbar 
position, pelvis, hips, knees and ankles are also evaluated. Assessing from the back, standard point of beginning is 
accounted from line of gravitation in a sagittal plane. The line begins between the heels, rises up between the legs, through 
pelvic centre, spine, thorax and skull. Right and left sides are symmetrical and in balance. During assessment head 
position, cervical spine position, shoulders, scapulars, thoracic and lumbar spine, pelvis, hip joints, legs and ankles are 
evaluated.  

Research subjects were n40; n20of children diagnosed with spastic dysarthria and n20 of children without 
dysarthria. Their age was 10±2,1year. Boys were n20 and girls - n20.  

Research subjects were asked to fill the Dutch Fatigue Scale (and to return after 5 days, all files were returned 
(100). Results were held statistically significant at p<0.05. Microsoft office 2013 Excel package was used for statistical 
analysing.  
 
  

http://www.sciencedirect.com/science/article/pii/S0020748998000054
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Results of the research  
 

 
 

Fig. 1. DUFS (fatigue assessment scale). 
 

During fatigue assessment with DUFS scale, research results showed that fatigue level for children diagnosed 
with dysarthria was statistically significantly higher than for children without dysarthria p<0.05. For the girls fatigue level 
was higher than for the boys, and respectively (62 ± 2.4) and (28 ± 3.3) for the girls and 38 ± 4.1) thus (31 ± 5.6) percent’s 
for the boys. For the girls fatigue level was statistically significantly higher, compared to the boys, p<0.05. For children 
without dysarthria, fatigue level was statistically not significantly higher, thus for boys higher than for the girls, p>0.05.  
 

 
 

Fig. 2. Forms of faulty posture for children diagnosed with dysarthria and for children without dysarthria. 
 

Analysing posture for children with dysarthria research results showed that more cases of faulty posture was 
with flat concave spine and accordingly for the girls (4±1.2) cases, for the boys (2±1.5), difference was statistically 
significant, p<0.05 for children without dysarthria, flat concave spine number of cases was less and accordingly were 
(3±2.1) for the girls, and (1±0.3) for the boys, results were not statistically significant p>0.05. Also the second biggest 
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number of cases was in rounded posture form, and accordingly (1±0. 4) for the girls, and (4±1.7) for the boys number of 
cases, p<0.05.  

For the children without dysarthria the biggest number of faulty posture was kifotic concave form and for the 
girls (2±0.9) and for the boys (4±1.6) number of cases, results were statistically significant, p<0.05. Flat spine form in 
both groups were in the same number of cases and the difference didn‘t show statistical significance, p>0.05.  

 
Discussion 
Analysing DUFS fatigue scale research results showed that, fatigue level for children diagnosed with spastic 

form of dysarthria was statistically significantly higher than for children without dysarthria, p<0.05 for the girls fatigue 
level was statistically significantly higher compared to the boys, p<0.05. For children without dysarthria fatigue level was 
statistically insignificantly higher for the boys compared to the girls, p>0.05. Speech fatigue reviews in a literature several 
prosodia components, which are changing the function together with an increase of level of fatigue, including variations 
in a voice tone height, speech frequency and spectral energy. Intonations also specifically changes (monotonic or flat 
voice) (Harrison and Horne, 1997).  

Fatigue level for children diagnosed with spastic form of dysarthria was statistically significantly higher than for 
children without dysarthria, p<0.05. acoustical properties of the voice gives a reliable information about CNS damage, as 
often changes during different types of damages including neuromuscular degenerative diseases (Josephset al., 2006; 
Folkeret al., 2010) thus brain lesions (Ziegleret et al., 1993). In recent years, a growing number of studies have reported 
increased postural sway during quiet standing with muscle fatigue localized at the lower back (Davidson et al. 2004; 
Madigan et al. 2006; Pline et al. 2006; Vuillerme et al. 2007). Although the exact mechanism inducing these postural 
impairments is rather difficult to be determined, it is likely that an alteration of the functionality of the sensory 
proprioreceptive and motor systems caused by trunk muscles fatiguing exercise explained these observations. Indeed 
previous studies have reported that trunk muscles fatigue altered proprioreceptive acuity at the ankle (Pline et al. 2005) 
and the torso (Taimela et al. 1999), delayed the reaction time of the muscles in response to a sudden load (Wilder et al. 
1996), reduced the force-generating capacity (Ng et al. 2003; Potvin & O’Brien 2002) and increased its variability (Ng et 
al. 2003; Potvin & O’Brien 2002). 

For children diagnosed with dysarthria research results showed, that the biggest number of faulty posture made 
flat concave spine cases, for the girls the number of cases was statistically significantly higher than for the boys. Thus the 
highest amount of faulty posture among children diagnosed with dysarthria showed rounded type of faulty posture, for 
the boys the number of cases was statistically significantly higher than for the girls. Even among healthy subjects have 
an acoustical voice properties changes as a respond to environmental (Liebermanet al., 2005), physical (Patil & Hansen, 
2008) and pharmacological (Thompson, 1995; Hollienet al., 2001) impact. It is well known, that voice does changes when 
a healthy subject is affected by the physical fatigue (Whitmore and Fisher, 1996) including performed research of the 
fatigue level changes in terms of time (Bardet al., 1996) and voice tone (height) (Harrison and Horne, 1997). 

For children without dysarthria the biggest number of cases concerning faulty posture was in rounded concave 
type, among girls the number of cases was statistically significant less than for the boys. Flat type spine in both groups 
had the same number of cases and they were not statistically significant. The research performed by other scientists, 
showed, that stressful posture can decrease ability to tolerate physical work load and it can lead to a fatigue level increase, 
which in turn determines every day activities and tasks performance diminution. Specific tasks, during which stressful 
posture can appear, should be noticed and directed by physiotherapists to the specific correction and stress decrease 
methods, for everyday activities and performance improvement (Seidel D., 2011).  

For children without dysarthria fatigue level was statistically insignificantly higher among the boys then for 
the girls p>0,05, children have less muscle mass then adult, thus are able to generate less absolute power during high 
intensity work load performance. Several scientists have noticed that, children have much better oxidative and glycolytic 
peculiarities during physical workload, besides children’s ability to activate slower II type muscle fibres, can explain 
children’s feature to resist to a fatigue during long-term maximal voluntary contractions (Ratel, 2006). By making 
decision from a clinical profile, fatigue profiles have differences among healthy children and children diagnosed with a 
muscle and metabolic diseases. Performing research on a dystrophic muscles for children it had been noticed, that 
contradictive changes appeared in muscle contractile features thus in muscle fatigue ability. Several performed research 
on boys atrophic muscles diagnosed with a Duchene syndrome, showed there less fatigue ability then the healthy boys, 
but other research showed that fatigue among Duchene syndrome children and healthy subjects was equal. Children with 
glycogenesis V and VII type and dermatomiositis and children with obesity who are havening workload every week have 
showed early fatigue signs (Ratel, 2006). Physical therapy intervention for faulty posture correction and to reduce fatigue 
may include, but not limited to: thorough assessment of overall posture and thorough examination of the structures 
involved [muscles, ligaments, and joints] as well as to soft tissue mobilization of tight or shortened myofascial structures. 
Manual therapy was used to mobilize joint structures. Therapeutic exercises to strengthen weak muscles, to stretch out 
tight structures, and to correct posture. Functional training was applied for proper posture learning (Grimmer, 1997). 

 Posture is considered by many clinicians to be an important factor in dysfunction and pain. As part of 
physiotherapy intervention, patients are often advised about their habitual postures in relation to musculoskeletal pain and 
fatigue. A clear, quantified understanding of the relationships between physical characteristics should enhance the 
effectiveness of both therapeutic and educative intervention (Raine & Twomey, 1994). 
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Considering the important role of foot and ankle somatic-sensory inputs in the regulation of postural sway during 
quiet standing (Kavounoudias et al. 2001; Meyer et al. 2004).The recovery process after fatigue procedures is often 
considered as a limitation for all fatigue experiments (Vuillerme and Pinsault, 2007). The effects of trunk extensor muscles 
fatigue during quiet standing depended on the availability, accuracy and/or reliability of somatic-sensory inputs from the 
foot and the ankle (Vuillerme and Pinsault, 2007). This result suggests that the CNS was able to integrate the afferent 
input from cutaneous mechanoreceptors in the foot and shank (stimulated by the pressure and traction of the material on 
the skin) to limit the postural destabilization induced by trunk extensor muscles fatigue (Vuillerme and Pinsault, 2007). 
Central nervous system dynamically and selectively adjusts relative contributions of sensory inputs (i.e. sensory weights) 
in order to maintain upright stance, depending not only on the sensory environment but also on the neuromuscular 
constraints acting on the subject (Vuillerme and Pinsault, 2007). 

Conclusions 
For children with dysarthria fatigue level is higher than for healthy children, thus for the girls fatigue level is 

higher than for the boys. Spastic form dysarthria has an impact to a child posture, by creating a direct dependency between 
posture deformation and skeletal muscle system disease, which decreases muscle power and increasing fatigue for a child. 
To correct faulty posture thus to decrease fatigue the tight collaboration needed between rehabilitation team members.  
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Abstract. Purpose: This study examined that effect of two types of tapering on interleukin-6(IL-6), cortisol and 
performance in elite male wrestler. Material: After 4 weeks of progressive training, wrestlers were randomly divided into 
three equal groups, 1-control group (N=10) continued performing progressive training for one week, 2-taper group 1 
(N=10) continued with a 50% reduction in training volume for one week, 3-taper group 2 (N=10) continued with a 75% 
reduction in volume of training for one week .plasma blood IL-6 and cortisol levels were assayed from analysis obtained 
via standard ELISA. Also general strength of muscles was recorded as a performance test. All data were collected before 
and after progressive training and also after one week of tapering period. Results: There were significant reduction of IL-
6 and cortisol levels in both tapering group comparing with control group (P≤0.05).There was significant reduction of IL-
6 and cortisol levels among tapering 50% and tapering 75% after tapering period (P≤0.05). Also there was significant 
increase of general strength of muscles between tapering 75% and control group (P≤0.05). Conclusion: hence, one week 
tapering with 75% reduction in training volume after progressive training while the intensity kept high is effective strategy 
for reduction of IL-6, and cortisol levels and also increase performance. It seems that higher reduction of training volume 
when the intensity kept high is a good strategy for wrestler before main competition.  
Key word: tapering, interleukin-6, cortisol, wrestling, performance.  

 
Introduction1 

Over training may be defined as an increase in the training volume or intensity which results in decrease of 
performance (Petibois et al., 2002). Six percent of endurance runners, 21% of Australian swimmers and more than 50% 
of soccer players complained of over training (Smith et al., 2000) and it is estimated that 70% of high level endurance 
athletes experienced over training during their training (Michael et al. , 2014). Tapering is a recovery technique that is 
used prior to competition to reverse the fatigue caused by intense training with the aim of optimizing performance 
(Farhangimaleki et al., 2009). During the taper, the intensity, volume and frequency of training may be altered depending 
upon factors such as previous conditioning, level of fatigue, and the type and significance of competition (Coutts et al., 
2007). Some researches indicate that reductions in training volume have varied from 44 to 100% in majority of sport 
(Houmard et al., 1994). Tapering could effect on reduce physiological and psychological stress of daily training and 
increase sport performance (Mujika et al., 2004).One of important goals for coaches and wrestlers is to increase 
competitive abilities to maximal levels, and to design a well- training program to ensure that peak performance would be 
attained at each point of a major wrestler competition (Mirzaei et al., 2009). In fact, there is no definitive training theory 
that describes the type, quantity or pattern of training and tapering that guarantees a given level of athletic performance 
(Neary et al., 1992). One of mainly suggested physiological mechanisms of exercise –induce impaired immune function 
is the elevated levels of stress hormones (catecholamine, cortisol and growth hormone) during and after heavy exercise ( 
Bethin et al., 2000 ). 

 On the other hands tapering usually consists of high intensity exercise, with low volumes (Neary et al., 2003). 
After a period of good tapering, improved performance times have been reported in numerous athlete groups including 
swimmers (Mujika et al., 2002) runners (Shepley et al., 1992) and cyclists (Neary et al., 2003). However, some coaches 
and athletes still believe that tapering could lead athletes to detraining. They believe that the tapering period has negative 
effects on performance (Houmard et al., 1994). Intense and prolong exercise induce high levels of circulation 
inflammatory cytokine, especially IL-6, and it has been suggested that release of IL-6 in exercise is related to the 
occurrence of muscle damage and depletion of muscle glycogen ( Steensberg et al., 2003 ; Smith et al., 2000).  

 Some research indicates that subjects with higher plasma IL-6 concentration had higher cortisol response to ACTH 
stimulation (Nemet et al., 2002; Smith et al., 2002). It is known that elevation in cortisol may affect cytokine production 
(Smith et al., 2000). Decrease in cortisol levels during the taper have been proposed as a mean of monitoring positive 
performance capacity in athletes in order to improve performance and to decrease symptoms of overtraining (Petibois et 
al., 2002). Some studies have suggested that reduction of training volume should be substantial, somewhere near 85% of 
normal training volume, whereas others have reported similar improvement after 31% reduction of training volume 
(Papacostae et al., 2013; Michelle Bartlett et al., 2006). 

 Many wrestlers reduce their training volume some days before the major competition (Mirzaei et al., 2009). Some 
studies have suggested that reduction of training volume should be near 85% of normal training volume, others have 
reported similar improvement after 31% reduction of training volume (Hovanlo et al., 2012; Andre et al., 2013). Although 
tapering techniques are widely used in a variety of sports, guidelines for the programming of optimal tapering regimens 
in wrestling have not been well studied. Research data on different types of workload reduction are limited. The overall 
aim of this study was to determine effects of two types of tapering periods (50% and 75%) on the concentration of post-
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exercise plasma levels of IL-6 and cortisol and performance in wrestler. We hypothesized that increase of reduction of 
training volume in tapering period could more benefit effect for elite wrestler before main competition. 

 
 Materials and Methods 
 Subjects 

 Table1:  
Anthropometric and experience data for the subjects at the start of study. 

 
 
 Group 

 Control  
 (n = 10) 

Tapering 50% 
(n = 10) 

Tapering 75% 
 (n = 10) 

Age (yrs.)  23 ± 1 22 ± 2  22 ± 1 

Body Mass (kg)  73 ± 6 70 ± 8 67 ± 6 

Height (cm)  174 ± 3 170 ± 5 167 ± 6 

Training experience(years)   6 ± 1 5 ± 2 6 ± 2 

Fat percentage (%)  12 ± 1 11 ± 2 11± 1 
 

 Experimental procedure:  
 Subject consists of 30 Iranian high-level male wrestlers, after receiving oral and written information about the 

study plans and all procedures and measurement of baseline and performance tests. All participants completed 4-week 
progressive training period. After four-week progressive training and before the one week tapering period began, the 
subjects were randomly divided into three equal groups: 1- non- tapering group that continued progressive training for 
one week, 2- tapering with 50% reduction in training volume for one week and, 3- tapering with 75% reduction in training 
volume for one week. All performance data were collected before and after progressive training and also after one week 
of tapering period. 

Performance Test 
 To estimate general strength of upper and lower limbs of wrestler, bench press and squat test were used. For doing 

these tests first of all correct performance of bench press and squat test were showed to the wrestler and after warm up 
maximal effort was recorded. Performance tests were conducted before and after 4 weeks of progressive training and also 
after tapering period. 

Blood sampling 
 Before and after progressive training program and the end of tapering period blood sample of wrestler was taken 

in order to determine IL-6 and cortisol levels. At every session plasma was immediately separated from blood cells by 
centrifugation at 2150 g at +4ºC for 15 min, and was transferred into Eppendorf tubes and immediately frozen at −80°C 
until later analysis. We used high-sensitive Enzyme-linked immune sorbent assay (ELISA) kit from Rand D systems 
(Minneapolis, MN, USA). 
 
 Training Program 
 Training Program designed in five weeks that included four weeks progressive training and one week tapering.  

 Table 2.  
Training program: values in parentheses denote the number of sessions for each item per week. 

 

per week Monocycle progressive training  
WEEKS 1.2.3.4 

Tapering sessions 
WEEK 5 

Weeks 1 2 3 4 Control  Tapering 1 
%50 

Tapering 2 
%75 

Warm-up( min) 15 (6) 15 (6) 15 (6) 15 (6) 15 (6) 15 (6) 15 (6) 
Interval training (min) 20(3) - - - - - - 

Resistance training 
(min) 

45 (3) 45 (3) 45 (3) 45 (3) 45 (3) 23 (3) 12 (3) 

Speed training  
(me) 

160(2 190 (2) 210 (2) 240 (2) 270 (2) 120(2) 60(2) 
 

Ply metric training (j) - 30 (3) 36 (3) 42 (3) 48 (3) 23 (3) 10 (3) 

Technical training (min) 16 (3) 18 (3) 20 (3) 22 (3) 24 (3) 11 (3) 6 (3) 
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Training was design for five weeks but all wrestlers passed general fitness training at least two months before. 

This research and this protocol of training were conducted before main wrestling competition. Program training included 
six session exercises per week and they lasted 90 minute per session; exercises started with warm up and finished with 
cold down every session and all procedures were done under control of researcher. 

 Data analysis  
 Mean and standard deviation were used for every one of variables. Kolmogorov-Smirnov test was applied to 

determine homogeneity of data. With respect to normality of data distribution, data were analyzed by analysis of variance 
with repeated measures. Bonferroni test was used when significant results had been observed. Statistical calculations were 
performed by SPSS 20 software in p<0.05 significance level.  

 
 Results 
 IL6 
 At the baseline, there was no significant difference in IL6 levels between trials. There was significant difference 

in IL-6 concentration after tapering period among both tapering group with control group (P<0.05) and among tapering 
50% and tapering 75% group (P<0.05).  
 

 

 
Fig 1: The comparison of the IL-6 plasma levels before, after training phase as well as after tapering period in three 

groups. Significant differences between tapering 50% and control group are indicated with (a) where P<0.05; 
Significant differences between tapering 75% and control group are indicated with (b) where P<0.05, Significant 

differences between tapering 50% and tapering 75% group are indicated with (c) where P<0.05, Significant differences 
from baseline are denoted by (d) where P<0.05. Values are mean ± SD. 

  
Cortisol  
 At the baseline, there was no significant difference in cortisol levels between trials. There was significantly 

difference after tapering period among both tapering group with control group (P<0.05) and among tapering 50% and 
tapering 75% group (P<0.05).  
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Fig 2: Comparison of the cortisol plasma levels before, after training phase as well as after tapering period in three 
groups. Significant differences between control and tapering 50%) are indicated with (a) where P<0.05, Significant 
differences between control and tapering 75% are indicated with (b) where P<0.05, Significant differences between 

tapering 50% and tapering 75are indicated with (c) where P<0.05, Significant differences from baseline are denoted by 
(d) where P<0.05. Values are mean ± SD. 

 
Performance  

 
Fig 3. The comparison of means (SD) of Squat test in the three groups.  

Significant among control and tapering 75% are indicated with (*). 

 
Fig 4: The comparison of means (SD) of Bench press test in the three groups.  

Significant among control and tapering 75% are indicated with (*). 
  

Discussion 
 Results of present study showed that there were significant reductions in plasma IL-6 and cortisol levels in both 

tapering group, comparing with control group at the end of one week of tapering period. While this decrement in taper 
75% were significant, comparing with tapering 50%. High levels of plasma IL-6 and cortisol in control group may result 
in high volume of training and thereby contribute to a higher rate of infection in wrestler. These findings are similar to 
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those reported by (Mujika et al., 2011; Mujika et al., 2002; Ronsen et al., 2003) and disagree with those, reported by 
(Coutts et al., 2007). Elevation of IL6 concentration prevents from protein synthesis due to muscular proteolysis, which 
finally leads to impairment of performance (Peake et al., 2005). The cytokine theory of overtraining suggests that 
repetitive trauma of musculoskeletal system is possible, because of high intensity and training volume, related with 
insufficient rest and recovery time, in other words inadequate rest is the important cause of overtraining. IL6 level 
indicators of exercise stress reflect changes in training load in various stages of tournament season (Ostrowski et al., 
1998). High plasma IL6 and cortisol levels are known as sign and symptom of tissue catabolic actions. In many researches, 
high cortisol and IL-6 are proposed as indicators of training pressure, but response of these hormones to tapering in 
wrestler and athlete is not completely certain. According to our results higher reduction of training volume (75 % 
reduction of training volume) enhanced performance hormones. Results of this part are compatible with research results 
of (Rietjen et al., 2001; Mujika et al., 2002; Neary et al., 2003) but are not compatible with research results of Stone et al 
(1996). Different results in studies probably are associated with many factors, for example exercise type, intensity and 
volume of exercise, age and design of training program and also rate of athletic fitness. 

 Some research indicate that increasing of training volume results in increase of cortisol plasma levels, elevating 
of free fatty acids releasing and so preventing of immune system and inflammation response.(Yuichi et al., 2013; Kubukeli 
et al., 2002). Cortisol could increase protein catabolism in body. Combination of increase training volume, IL-6, cortisol 
levels and inadequate recovery finally can lead to creation of overtraining conditions (Laurent et al., 2007). It seems that 
the main reason of increasing of cortisol concentration in stress conditions and physical pressures is changing in 
performance of hypothalamic–pituitary–adrenal axis. This performance stimulated in response to heavy exercises and 
stressful conditions and increased its activity which results in increasing of secretion of ACTH hormone and then 
increasing secretion of cortisol (Bethin et al., 2013). Also variation of immune function, related to variation of plasma 
cytokine “ cortisol “ catecholamine’s hormone and growth hormone (Petersen et al., 2005; Petibois, 2002). Higher levels 
of IL6 and cortisol representative of segment of inflammatory phase and catabolic situation in body induce exercise. 
Systematic inflammatory could influence of creation catabolic situation (Pedersen et al., 1995). As our findings showed, 
after one week of tapering, plasma levels of IL-6 decreased. This is most likely related to the increasing muscle glycogen 
during the tapering period.  

 Another finding of present study showed that there was significant increasing in strength muscle (squat and bench 
press) after tapering period in tapering 75% relative to control group. Accordance with previous research maximal gains 
of performance are obtained with a tapering intervention of 6-21 days duration, where the training volume is exponentially 
decreased by 41–60%, without any modification of either training intensity or frequency (Mujika, et al 2011 ). Result of 
this part are compatible with research result of (Hovanloo et al., 2012; Coutts et al., 2007). And they are not compatible 
with research results of (Houmard,. et al 1994). Different results in studies probably are associated with result of some 
studies that indicate that some variable of performance could be improved with tapering, but depend on choice of suitable 
time, type and length of tapering strategy, because bad tapering could result in detraining (Mujika et al., 2003; Coutts, et 
al., 2007). On the other hand Cortisol is one of important catabolic hormones quantity of which increases under mental 
and physical stress. Increases in plasma cortisol levels can cause an immune response during incremental training and 
lead to overtraining syndrome. Also over increase of cortisol and IL-6 levels can result in performance reduction in sports. 
Studies demonstrate that low cortisol concentration is a prerequisite for improved performance in athletic. (Mujika et al., 
1996).Our finding from this research support suggestions that a higher reduction in training volume, prior to competition, 
may reduce negative after effects of overtraining for example regulation of cytokine (IL-6) and cortisol levels and increase 
performance.  

 Conclusion 
 One week tapering with 75% reduction in training volume, while the intensity kept high, is more useful tapering 

strategy for wrestling. Its seems that one week tapering with higher reduction of training volume(75%) before main 
competition, is effective strategy for decrease signs and symptoms of over training and also improve performance in elite 
male wrestler.  
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