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FORMATION OF POSITIVE MOTIVATION AS THE BASIS OF STUDENTS WILL QUALITIES’ 
PERFECTION IN PHYSICAL CULTURE PRACTICING 

Dudnyk I.O. 
Cherkassy national University named after Bogdan Khmelnitsky 

 
Abstract. Purpose: to theoretically substantiate and test experimentally pedagogic conditions of positive 
motivation’s formation as the basis for students will and physical qualities’ perfection in physical culture 
practicing. Material: 244 first year students participated in experiment. At the beginning and at the end of 
experiment levels of manifestation of students’ will and physical qualities were assessed. Results: we have proved 
successfulness of will training if this process is naturally coincides with formation of positive motivation and 
perfection of motor fitness. It was found that motivation for physical culture practicing result from different 
demands: demand in motion, demand in fulfillment of student’s duties and demand in competition functioning. 
Conclusions: we have offered the following pedagogic conditions: application of game and competition methods: 
setting of appropriate for students tasks of training; usage of sufficient sport equipment and apparatuses; forcing 
of students for independent physical culture practicing through system of encouragement.  
Key words: will qualities, motivation, pedagogic conditions, students. 

 
Introduction1  
In education of active life position of modern person important role is played by formation of ability for 

will regulation of functioning. Efficiency of every human functioning depends on many conditions, including 
knowledge, skills and abilities. However determining factors of functioning are indeed motivation and will. 
Depending on character of circumstances, certain will manifestations are defined as will qualities. Thus, will is 
interpreted as combination of will qualities [3, 10, 15, 17, 19-22].  

Results of analysis of literature witness that orientation of pedagogic influences in process of students 
will qualities’ formation in physical culture practicing shall envisage solution of the following main tasks: 
formation of positive motivation, development of interest to trainings, provisioning of systemic and gradual 
intensification of obstacles [7, 8 , 11, 14, 23, 30-36]. We share scientific ideas of authors [4, 9, 15, 18, 19, 24-29]: 
ability for will functioning if formed only in systemic, tensed functioning, through overcoming of objective and 
subjective obstacles. Main means of will sphere’s formation in physical education are physical exercises.  

Rather high potential of physical culture in cultivation of young generation’s will and moral qualities is 
elucidated in researches [2, 18]. There is noted also that effectiveness of will actions depend on level of motivation 
[1, 10, 12, 13, 16, 44-47]. That is why motivation for systemic and tensed functioning is the basis for perfection 
and self-perfection of will and physical qualities in physical culture practicing.  

Analysis of psychological-pedagogic literature proves that problem of formation of youth’s will qualities 
has still been unsolved sufficiently.  

Purpose, tasks of the work, material and methods  
The purpose of the work: to theoretically substantiate and test experimentally pedagogic conditions of 

positive motivation’s formation as the basis for students will and physical qualities’ perfection in physical culture 
practicing. 

The tasks of the research: determination of indicators of students will and physical qualities formation 
levels; assessment of dynamic of will and physical qualities in experimental and control groups.  

The methods of the research: analysis and systemizing of scientific data on the problem of the research; 
pedagogic observation; testing; experts’ assessment, initial and finalizing experiments, methods of mathematical 
statistic and comparative analysis.  

Material of the research: the research was conducted during two years on the base of Cherkassy national 
university, named after Bogdan Khmelnitskiy. First year students participated in experiment. From their amount 
we formed experimental and control groups. In total pedagogic experiment covered 244 students. At the beginning 
and at the end of experiment levels of manifestation of students’ will and physical qualities were assessed.  
                                                           
© Dudnyk I.O., 2015 

http://dx.doi.org/10.15561/20755279.2015.0301 
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Organization of the research: in our experimental work we considered all main factors, which influence on 
formation of positive motivation for physical culture practicing: content and organization of learning process, 
assessment of learning functioning and creation of situation of success, style of teacher’s pedagogic functioning. 
We also considered the fact that motivation for physical culture practicing results from different demands: demand 
in motion, demand in fulfillment of student’s duties and demand in competition functioning.  

In physical culture trainings we widely used encouragement by positive marks for students’ functioning. 
For ensuring of effectiveness of students’ encouragement teacher shall have met the following requirements:  
 Application of differentiating approach, under which students were encouraged even for little success;  
 Maximal publicity of encouragement;  
 Finding of objective basis for encouragement as many students as possible;  
 Substantiation of every encouragement with following remarks how to do better;  
 Application as exact and objective encouragement as possible;  
 Application of just encouragement for it to facilitate students’ fulfillment of tasks, manifestation of their 

workability, initiative, organization, tolerance and other positive qualities.  
So, pedagogic conditions, which are leading in formation of students’ interest and motivation for physical 

culture trainings, are the following:  
 Application of game and competition methods; 
 Setting of exact, feasible for students tasks of training;  
 Usage of sufficient by quantity and satisfactory by quality sport equipment and apparatuses;    
 forcing of students for independent physical culture practicing through system of encouragement.  

Physical culture instructors received detail explanation of sense of experiment and methodic 
recommendations on formation of students’ will qualities in physical culture practicing.   

Results of the research  
Level of formation of students’ will qualities (tolerance, organization, initiative0 was determined with the 

help of experts’ assessment and by methodic of B. Smirnov and A. Vysotskiy in our modification.  
Choice of exactly such qualities as tolerance, organization and initiative was determined by their 

characteristics.  
Tolerance reflects specific manifestations of will tension, oriented on overcoming of inner conditions, 

which hinder continuation of physical work. It starts to manifest from the moment, when person faces internal 
obstacle of physiological character (unfavorable condition), starts to overcome it and endure internal difficulties.  

Initiative is regarded as will characteristic of human behavior, as ability to independently set tasks for him 
(her) self and without any forcing to fulfill them, to creatively treat any functioning. Initiative is a separate case of 
independence.  

Organization is connected with self-discipline, with planning of own actions and means, required for 
achievement of aim. Thus, organization and initiative are ensured by durable state of internal tension and are 
closely connected with many other will qualities.  

By results of experts’ assessment students of experimental and control groups were divided into three 
conventional groups: with high, middle and low levels of will qualities’ formation in process of physical culture 
practicing (see table 1).   
  



 

5 

Table 1  
Dynamic of will qualities’ formation of control and experimental groups’ students during experiment (%) 

№ Will qualities 

Before experiment After experiment 

Levels 

High Middle Low High Middle Low 

C Е C Е C Е C Е C Е C Е 

1. Tolerance 13.7 13.6 61.9 61.8 24.4 24.6 18.1 28.1 59.0 55.3 22.9 16.6 

2. Initiative 14.7 14.1 63.0 63.3 22.3 22.6 18.4 31.2 61.8 54.7 19.8 14.1 

3. Organization 14.2 13.8 62.8 64.5 23.0 21.7 17.4 29.2 61.1 55.0 21.5 15.8 

4. Total 14.2 13.8 62.6 63.2 23.2 23.0 18.0 29.5 60.6 55.0 21.4 15.5 

 
Results of initial experiment witness that level of will qualities’ formation in control and experimental 

groups are nearly equal.  
For the period of experiment in experimental group we observed substantial increment of indicators of will 

qualities’ formation. In control group, for these two years, indicators nearly did not change. The received data 
prove that it is possible to substantially increase students’ will qualities during experiment.  

Besides, we assessed changes in students’ physical fitness. For the period of experiment, in experimental 
group more substantial increment of indicators was registered than in control group. It proves that practical 
implementation of our offers in practice of higher educational establishments’ physical education realizes: 
formation of students’ positive motivation for physical culture practicing that positively influences on increase of 
will and moral qualities. Actually we can speak about substantial improvement of educational process’s 
effectiveness in educational and health related aspects. 

Discussion  
The received results show significance of formation of positive motivation and interest for physical culture 

practicing and provisioning of systemic and gradual obstacles’ intensification in learning process that is also 
proved by other researchers [4, 6, 8, 9, 14, 15, 18, 19, 36-43]. It has been proved that will training is successful if 
it is in natural coincidence with formation of positive motivation and improvement of motor fitness.  

Results of the research point that it is purposeful to implement the offered pedagogic conditions on 
formation of positive motivation in pedagogical process as the basis students will and moral qualities’ perfection 
by physical culture practicing.  

Conclusions 
1. For increase of effectiveness of formation of students’ interest and motivation as the basis of will and 

physical fitness’s improvement, we offered the following pedagogic conditions: application of game and 
competition methods; setting of exact, feasible for students, training tasks; application of sport equipment in 
sufficient quantity and of satisfactory quality; forcing of students for independent physical exercises’ training by 
encouragement system.  

2. Results of two years’ finalizing pedagogic experiment showed: will training is successful if it is in 
natural coincidence with formation of positive motivation and improvement of students’ motor fitness.  

3. Experimental work proved effectiveness of the worked out pedagogic conditions and methodic 
techniques for formation of positive motivation as the basis of students will and physical qualities’ perfection in 
physical culture practicing.  

The prospects of further researches imply studying of specificity of students’ will qualities’ formation in 
process of training of certain, separate physical skills; improvement of will qualities’ diagnosing.  
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ANALYSIS OF STUDENTS’ NERVOUS SYSTEM’S TYPOLOGICAL PROPERTIES, IN ASPECT OF 
RESPONSE TO EXTREME SITUATION, WITH THE HELP OF MULTI-DIMENSIONAL ANALYSIS 

Kozina Z.L.1, Iermakov S.S. 2 
1H.S. Skovoroda Kharkiv National  Pedagogical University 

2Kazimierz Wielki University in Bydgoszcz 
 

Abstract. Purpose: determination of objective and subjective characteristics of students’ with different properties of 
nervous system fear of heights. Material: In the research 10 students of 18-19 years old age, who did not practice sports, 
participated. The students fulfilled one exercises: passing suspended ferriage in hiking. This exercise gives subjective 
perception of height and creates artificial conditions for appearing of fear. He exercise was fulfilled under all required 
safety measures and supervised by experienced instructor. Cluster and discriminant analysis were used.  Results: we have 
shown that is possible to divide people into groups by indicators of functional changes in extreme situation in combination 
with indicators of psycho-physiological potentials and properties of nervous system. We have found that the most 
significant indicators for distribution of students into groups by individual typological properties are speed and accuracy 
of passing of psycho-physiological tests with different modes of signals’ supply as well as functional changes before 
exercise of extreme character.  Conclusions: It was determined that students with strong  type of nervous system had 
confidently less heart beats rate before fulfillment of extreme exercise than the students with weak type of nervous system. 
Subjective feeling of fear before fulfillment of extreme exercise was also confidently less in representatives of strong type 
of nervous system. 
Key words: students, fear, analysis, cluster, discriminant.  

 
Introduction1  
Modern world often require from person to act effectively in extreme situation [21; 24; 28; 30; 33; 34]. Yu.V. 

Scherbatykch [21] points at the fact that one of main obstacles for taking correct decisions and realization of effective 
actions is fear. Fear is accompanied by panic. It blocks adequate perceiving of situation and taking correct decisions for 
its overcoming [21]. With it, one can assume that people with different types of supreme nervous’ functioning [9; 10; 11; 
14; 15; 16; 17] respond to extreme situation differently. Understanding of peculiarities of extreme situations’ perceiving 
by people with different types of supreme nervous functioning response to sudden extreme situations will help to work 
out the methods of fear’s overcoming by people with different properties of nervous system. This problem is rather urgent 
for to-day’s youth, with students as the most numerous category [5; 6; 7; 8; 18; 19]. 

For solution of our tasks it was necessary to conduct researches with students’ fulfillment of motor functioning, 
which can be considered extreme by subjective perceiving. But actually, such kinds of functioning shall not threaten life 
and health of students. One of such kinds of motor functioning is passing of suspended ferriage over raving of 5 meters 
depth in hiking [4]. Nowadays technology of this exercise’s fulfillment envisages full safety for human life and health 
with active support of experienced instructor.   

Thus, passing of suspended ferriage over raving is completely safe for human life and health. However, this 
exercise gives subjective perception of height and creates artificial conditions for fear’s appearing. In this connection this 
kind of motor functioning can be used for studying of the mentioned problem. 

The urgency of the present research is also connected with need in revelation of individual peculiarities of extreme 
situations’ perceiving for creation of methods for fear’s overcoming by students of different psycho-physiological types 
[37; 38; 40; 41]. Students’ age is the most favorable period for development of ability to control emotions [25; 26; 29; 
35; 36]. 

The problem of persons’ with different typological properties of supreme nervous functioning response to fear 
has nearly not been researched. That is why the chosen direction of our researches is actual and urgent.. 

The hypothesis of the research is an assumption that people with different types of supreme nervous functioning 
perceive extreme situations differently. It can reflect in different subjective and objective indicators.  
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Purpose, tasks of the work, material and methods  
The purpose of the research: is to determine objective and subjective characteristics of fear of heights’ 

manifestation in students with different properties of nervous systems.  
Material and methods: determination of individual typological peculiarities was conducted in convenient for 

every student time individually with the help of analysis of psycho-physiological indicators (time of simple and complex 
response to light irritators) in different modes of signal supply. Tests were conducted by program “Psycho-diagnostic” 
[2; 12; 20]. We registered time and quantity of mistakes in tests for simple and complex responses, indicators of strength 
and mobility of nervous processes, nervous processes by tests “Complex visual-motor response to signal supply with 
forced rhythm”.   

From physiological methods of research we used determination of heart beats rate (HBR) with the help of 
monitor of HBR continuous registration «Polar» before and after fulfillment of exercise for passing of suspended ferriage 
in hiking. With registration HBR before exercise students were in rest for 5-10 minutes for HBR stabilization. Then HBR 
was registered.  

The received data (23 indicators) were processed by method of hierarchic cluster analysis and discriminant 
analysis with obtaining data for every separate case [3]. The received, as a result of multi-dimensional analysis, groups 
of students were compared between each other by all registered indicators. Besides, we conducted students’ questioning 
for registration of their subjective feelings of fear by non-linear scale of Borg  [1; 27] before passing of suspended ferriage. 
In the research 10 students of 18-19 years old age, who did not practice sports, participated. All students fulfilled exercise 
“passing suspended ferriage” for the first time. 

Results of the research  
For determination of groups of students, who distinguish by individual typological features, different methods 

can be used [3]. For example, we can divide students into groups, having built Sigma scale by registered indicators. Then, 
it is necessary to choose the most significant indicator and divide students into groups by it. This method is suitable in 
case if there is present one the most significant indicators from all registered in research. In our case all registered 
indicators were significant for determination of students’ individual features.   In this connection it is necessary to analyze 
all complex of indicators. For this purpose method of multi-dimensional analysis is used: factorial, cluster, discriminant 
[3]. As far as in our research main task is connected with students’ distribution into groups, we do not use factorial 
analysis. In our case the most informative for students’ distribution into groups by properties of nervous system is cluster 
analysis.   

Cluster analysis permits to receive groups of the tested as a result of generalization of all tests’ results [3]. It 
conditions application of complex approach to revelation of individual features of the tested.  

For substantiation of optimal quantity of clusters we used cluster coefficients, which reflect step-by-step process 
of students’ combining into clusters. It is considered that key step of combining of the tested in clusters is the step of 
beginning of non-linear increasing of clustering coefficients [3]. In our case it is step 7 (see table 1). Exactly on seventh 
step increasing of cluster coefficient sharply exceeds values of its increasing on previous steps.  On the next stage, for 
determination of clusters’ optimal quantity it is necessary to deduct quantity of steps of smooth cluster coefficients’ 
increasing from quantity of the tested [3]. In our case from 10 tested we deduct 7 steps; we receive 3 clusters.  
               Then, in order of combining in clusters (see table 1) and by dendogram of cluster analysis (see fig.1) we can 
determine belonging of every tested to cluster. At first step tested number 3 and 5 combined. At second stem number 4 
joined to them (see table 1, fig.1). At third step tested number 7 and 1- combined with this cluster. At forth step tested 
No.1 joined (see table 1, fig.1). At fifth step second cluster started to form: tested number 2 and 8 combined (see table 1 
and fig.1). At sixth step combining inside first cluster continued; tested 7 combined with tested 1 (see table 1, fig.1).  

The sevenths step is rather special in process of students’ combining in clusters: just from it non-linear increase 
of cluster coefficients starts. In this case the tested, joining at this and at further steps significantly differ from the previous 
by integral assessment of indicators. At this step tested number 6 combined. That is why he can be related both to the first 
cluster and to the second. On the other hand, it can be specified into third cluster. More over, optimal quantity of clusters, 
according to start of non-linear cluster coefficients’ increase, is 3. On dendogram (fig.1) this tested is shown nearer to the 
first cluster.  

At eighth step combining of second cluster continued: tested with conventional number 2 and 9 combined (see 
table 1, fig.1).  At last step tested of two clusters combined. As we can see in table 1 and fig.1 conventional distance 
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(cluster coefficient) between integrated indicators of testing of these groups’ members dozens times exceed previous 
cluster coefficients. From it, it is followed that combined at the last stage tested belong to different clusters.  

Table 1 
Process of students’ combining in clusters (groups) with the help of cluster analysis by values of heart beats rate (HBR) 

in situation of fear of heights’ overcoming and by psycho-physiological indicators  
Agglomeration Schedule 

Stage 
Cluster Combined 2  Clusters 

Coefficients 
Case № Case № 

1 3 5 2339 

2 3 4 4738 

3 7 10 7774 

4 1 3 9234 

5 2 8 10767 

6 1 7 12775 

7 1 6 24137 

8 2 9 27064 

9 1 2 80628 

 
Thus, cluster analysis of testing indicators of 10 tested resulted in the following: students are divided into 2 

groups (see table 2, fig.1). The first group includes students under conventional numbers 3,5,4,1,7,10 by degree of 
similarity of testing results (see table 2, fig.1); the second group includes students numbered 2,8,9 (see table 2, fig.1). 
Tested number 6 can form separate cluster, intermediate in respect to the first two ones. He can also be related both to the 
first and to the second clusters. According to dendogram he bends more to the first cluster (see fig.1).  

Discriminant analysis permits to specify belonging of the tested to groups with producing of statistic for every 
case [3; 27]. With it, belonging of other tested to groups is unknown. In our research, when conducting discriminant 
analysis, we assumed that tested under numbers 3, 4 belonged to group 1 and tested 2 and 8 – to group 2. To group 1 we 
related tested number 6 as well (see table 3).  

Discriminant analysis confirmed belonging of tested 3, 4, 2 and 8 to the mentioned groups. Besides, the tested 
whose belonging to groups was not shown, were distributed by discriminant analysis analogous to results of cluster 
analysis. Exclusion was tested number 6: as a result of discriminant analysis he was characterized as “wrongly classified 
case” and related to group 2 with probability of 0.583 (see table 3). This value of probability (close to 0.50) reflects little 
preponderance (by 0.083 conv.un.) in favor of second group.  
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Fig.1. Dendogram of cluster analysis of students’ distribution into groups by heart beats rate (HBR) values in situation 

of fear of heights’ overcoming and by psycho-physiological indicators:   
Num (by vertical axis) -= conventional number of the tested;  
Horizontal upper scale – standardized “scale of distances” between testing indicators of the tested; 
1, 2 – groups of the tested, formed as a result of cluster analysis.  

 
Table 2 

Students’ belonging to clusters by heart beats rate (HBR) values in situation of fear of heights’ overcoming and by 
psycho-physiological indicators 

 
Conventional number of the tested Belonging to cluster 

1 1 

2 2 

3 1 

4 1 

5 1 

6 1** 

7 1 

8 2 

9 2 

10 1 

Notes:** - belonging to other cluster is possible  
 
Thus, cluster analysis resulted in students’ distribution in two groups. Belonging to cluster was specified with 

discriminant analysis.  
 

1 

2 

Num 

Conventional scale of distances between indicators of every tested 
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Таблица 3 
Students’ distribution into groups with discriminant analysis by heart beats rate (HBR) values in situation of fear of 

heights’ overcoming and by psycho-physiological indicators 

Case № Actual Group 
Highest Group 

Predicted Group P  

1 Ungrouped  1 0,997 

2 2 2 0,935 

3 1 1 0,975 

4 1 1 0,841 

5 Ungrouped  1 0,635 

6 1 2** 0,583 

7 Ungrouped  2 0,920 

8 2 2 0,661 

9 Ungrouped 2 0,920 

10 Ungrouped  1 0,752 

Notes:** - misclassifies case 
 
For clarification of the question, which indicators influenced on formation of clusters most of all, we compared 

the received samples by all testing indicators with the help of non parametrical statistic’s methods [3] (in connection with 
relatively small samples). We found out confident differences between groups by HBR indicator before passing of 
suspended ferriage: in first group this indicator was 68.50±16. b.p.m. -1, in second – 86.50±5.45 b.p.m. -1 (p=0.039). 
Besides, confident differences were found between groups by psycho-physiological indicators. For example, time of 
complex visual-motor response in first group was 435.33±43.27 m.sec.; in the second group – 559.00±31. m.sec. 
(p=0.000). Also, quantity of mistakes in complex visual-motor response is less in first group, comparing with the 
second:11.7±1.60 in first group and 13.25±1.50 in second (p=0.038). 

We detected confident differences also in tests, which are specific for determination of nervous system’s 
properties: “complex visual-motor response with feedback, time” (358.50 18.50 m.sec. in first group and 439.50±65.74 
m.se. in second group, p=0.018); “complex visual-motor response with feedback, quantity of mistakes” 19.50±2.95 in 
first group and 23.50±1.73 in second, p=0,041); “complex visual-motor response with feedback, minimal time of signal 
exposure” (320.00±30.33 m.sec. in first group and 365.00±41.23 m.sec. in second, p=0.040); “complex visual-motor 
response with forced rhythm of signal supply, time” (404.50±16.55 m.sec. in first group and 511.25±60.92 m.sec. in 
second group, p=0.000). Besides, quantity of mistakes in complex visual motor response with forced rhythm of signal 
supply is confidently less in the first group than in the second at first, second, third and fifth stages (p=0.009-0.037). 

It is known [14; 15; 16; 17], that in tests for complex visual0-motor response with feedback and with forced 
rhythm if signal supply quantity of mistakes indirectly characterizes power of nervous processes, while time of reaching 
of signal’s minimal exposure in tests for complex visual-motor response with feedback – characterizes mobility of nervous 
processes.  In our research quantity of mistakes and time of signal’s minimal exposure are confidently less in the first 
group. This fact permits to conclude that first group consists of students with greater power and mobility of nervous 
processes in comparison with the second group.   
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Basing on analysis of the received data, we named first group “and second – “participants with weak type of 
nervous system”. It should be noted that in the first group ( i.e. participants with strong and moderate type of nervous 
system) HBR was confidently less before passing of suspended ferriage. It witnesses that they are less anxious in 
comparison with participants with weak type of nervous system. 

Subjective feeling of fear was registered by Borg’s scale [1; 23; 31]. This scale was offered for registration of 
subjective feelings during fulfillment of physical wok [23]. Numerous researches showed informative character of 
subjective feelings and their high interconnection with physiological processes [1; 13; 23; 31]. That is why we applied 
Borg’s scale for registration of students’ subjective feelings of fear before passing of suspended ferriage. In group of 
students with strong nervous system mean value of feeling of fear was 0.51±0.05 points (very-very weak, nearly not felt). 
In group of students with weak nervous system mean value of subjective feelings of fear was 4.06±1.08 points (р=0.000) 
(above middle). Thus, subjective feelings of fear were confidently higher in students with weak type of nervous system.  

The received data of subjective feelings are comparable with heart beats rate values before fulfillment of exercise. 
Students with strong type of nervous system have confidently less HBR in comparison with representatives of weak 
nervous system’s type.   

Discussion  
Our research closely overlaps with conception of fear as one of human emotion, which results from extreme 

situation. In psychology [21] it is considered that fear is negatively painted basic emotion. It is called basic as far as it can 
not be divided into components, but, at the same time, it can be the basis for other emotions.  

Fear is sometimes called emotional process. It is not only manifested, it causes organism’s reaction. Fear is 
transmitted to brain by neuro mediators. From there answer is supplied: which actions shall be undertaken in the situation 
[21]. 

Under influence of fear human organism starts to intensively excrete hormones. In skeletal muscles hormones 
facilitate emitting of energy. It happens for a person to be able either to defend against danger or to run away. It should 
also be noted that there are internal and external fear manifestations. External – is appearance of the person. Internal are 
physiological processes, which occur in organism [21]. 

Just, as a result of these processes fear is called negative emotion, because it influences on all organism. Besides, 
strong fear is considered to be toxic emotion, as far as it facilitates progressing of different diseases, including cancer, 
throat diseases, diabetes [21; 32; 39; 42]. That is why studying of individual features, manifesting in overcoming of 
extreme situations, is rather important task.  

We conducted analysis of response to extreme situation of representatives with strong and weak types of nervous 
system. In this context is would be pertinently to conclude that definitions “strength” and “weakness” of nervous system 
are rather conventional at present. In opinion of modern researchers [15; 16], this indicator characterizes ability to perceive 
information per unit of time. Representatives of the so-called strong nervous system perceive less information per unit of 
time and that is why they are less sensitive to external and internal impacts. Hence, they are more resistant in respect to 
external and internal irritators. Representatives of the so called weak nervous system perceive more information per unit 
of time. They are more sensitive to external and internal irritators and get tired quicker. Thus, different people have 
different nervous system’s mechanisms of adaptation to life. These mechanisms are equal by significance from the point 
of view of evolution and survival. 

However, as our research illustrated, preparation from action in unknown situation is different for representatives 
of different nervous system’s types. With the help of questioning we determined, that students with weaker strength and 
mobility of nervous processes spend more time to thinking over details of the fulfilled exercise; they try to clear up all 
difficult moments, maximally reduce to algorithms the process of complex exercise’s fulfillment. Students with strong 
type of nervous system are more bent to take decisions directly in the process of exercise’s fulfillment.  

Thus, as a result of our researches we supplemented the data of G.V. Korobeynikov [14; 15], V.S. Lizogub [16], 
N.I. Makarenko [17] about presence of confident difference between representatives of strong and weak nervous system 
by psycho-physiological indicators.  

It is purposeful to apply the received data when training specialists, whose work will be connected with danger 
for life as well as for physical education of students for their over coming fear in different life situations in the future. 
Полученные данные целесообразно применять при подготовке специалистов, работа которых связана с риском 
для жизни. Further working out of methodic of individual psychological training for extreme situations is of great 
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practical significance. Such methodic shall envisage consideration of perceiving of extreme situation, specific features of 
life settings of people with different types of nervous system, understanding of different aspects of extreme situations’ 
overcoming, safety measures and general state of mood.  

The conducted research also showed that for distribution of the tested in groups by properties of nervous system 
and responses to extreme situation the most adequate are methods of multi-dimensional analysis [3; 22; 27]. 

Conclusions:  
1. We have shown that it is possible to divide people by indicators of functional changes in extreme situation 

together with psycho-physiological indicators and nervous system’s properties into groups with the help of multi-
dimensional analysis.  

2. We have conducted analysis of subjective perceiving of extreme situation and functional changes in such 
situations of people with different types of nervous system on example of passing of suspended ferriage in hiking. We 
found out that there are confident differences between participants with strong and weak types of nervous system by HBR 
indicator before fulfillment of exercise, analogous to extreme situation (people with strong type of nervous system have 
confidently less HBR indicators than people with weak nervous system). Subjective feelings of fear also are confidently 
less in representatives of strong nervous system.  

The prospects of further researches imply working out of methodic of fear’s overcoming for people with different 
types of nervous system.  
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ASSESSMENT OF STUDENTS’ HEALTH CONDITION BY INDICATORS OF ADAPTATION POTENTIAL, 
BIOLOGICAL AGE AND BIO-ENERGETIC RESERVES OF ORGANISM  

Martyniuk O.V., Vilyanskiy V.N. 
National mining university 

 
Abstract. Purpose: to assess students’ health condition by indicators of adaptation potential, biological age and express-
assessment. Material: in the research 47 first and second year girl students participated, who belonged to main health 
group. Results: we distributed the girl students into three groups: 14.89% of them were included in group with “safe” 
health condition; 34.04% - in group of “third state”; 51.06% were related to group with “dangerous” health condition. 
We established that dangerous level was characterized by energy potential of below middle and low level. It is 
accompanied by accelerated processes of organism’s age destructions and tension of regulation mechanisms. 
Conclusions: the received results permit to further develop and generalize the data of students’ health’s assessment by 
indicators of adaptation potentials, biological age and physical health’s condition.  
Key words: assessment, level, health, students, youth.  

 
Introduction1  
It is known that in order to preserve and strengthen health of sound people information about conditions of health’s 

formation, final result of this information’s realization: specific indicators, characterizing individual’s or population’s 
health condition, is required [1, С. 22]. Besides, some authors [6, 8, 25-28, 32, 33] noted that for effective realization of 
health related tasks in process of students’ physical education it is necessary to implement objective criteria of assessment 
of students’ health in educational process. The choice of assessment’s diagnostic model depends on the purpose of 
research. With it, the main thing will be not rather symptomatic, but interpretation and combining in certain wholeness 
of diagnostic results when finally forming summarizing conclusions about organism’s status [22]. 

In the course of our researches we found that by the present time, for assessment of students’ health condition and 
for study of effectiveness of health related physical culture methodic the most popular and actual have been the following 
models:  

- pre-nosological diagnostic [7, 20, 23, 24] – assessment of organism’s functional state as well as its adaptation 
potentials in period, when obvious symptoms of disease are absent;  

- diagnosing by direct indicators – determination of biological age [4, 16, 17, 19] and assessment of organism’s 
energy potential (bio-energy reserves) [5, 6, 8, 11], which characterize biological function of survival (as one of main 
signs of health) [2]. 

We have found significant quantity of works, devoted to these problems [29-31, 34-39]. Alongside with it, there 
are single publications [10, 14] about results of application of complex approach to assessment of human health’s 
condition by indicators of adaptation potential, biological age and by bio-energetic reserves. 

The above mentioned conditions urgency of our work and the received results permit to expand and supplement 
existing data about assessment of students’ health.  

Purpose, tasks of the work, material and methods  
The purpose of the work is: on the base of complex approach to assess students’ health condition by indicators of 

adaptation potential, biological age and express-assessment.   
Material and methods: As a result of generalization of theoretical knowledge and practical experience of specialists 

[4, 6, 10, 15, 17, 18, 20, 21, 40-47] we selected simple and accessible methods of health’s assessment. Their usage does 
not create any organizational and material-technical difficulties in process of mass testing: methodic of adaptation 
potential’s determination by R.M. Bayevskiy; methodic of biological age determination [14] and determination of bio-
energy reserves by express-assessment of physical health [9]. 

Pedagogic experiment was conducted at the beginning of 2014-2015 academic year on base of physical education 
and sports’ department of  State HEE “National mining university” (Dniepropetrovsk). In the research 47 first and second 
year girl students participated, who belonged to main health group.  
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Results of the research  

In table 1 we present students’ quantitative distribution into groups by adaptation potentials’, biological age indicators 
and by results of express assessment.  

Table 1 
Quantitative distribution into groups by adaptation potentials’, biological age indicators and by results of express 
assessment, received in the course of pedagogic experiment (%), (n=47) 

Health levels 
By AP By biological age By express assessment 

1 2 1 2 3 4 5 HL AML ML BML LL 

By AP 

1   4.26 6.38 
12.7

7 
8.51 2.13 4.26 10.64 17.02 2.13 - 

2   2,13 
10.6

4 
6.38 

25.5

3 

21.2

7 
- - 17,02 29.78 19.14 

B
y 

bi
ol

og
ic

al
 a

ge
 

1 4.26 2.13      2.13 2.13 - 2.13 - 

2 6.38 10.64      2.13 2.13 6.38 4.26 2.13 

3 12.77 6.38      - 4.26 10.64 2.13 2.13 

4 8.51 25.53      - 2.13 10.64 14.89 6.38 

5 2.13 21.27      - - 6.38 8.51 8.51 

B
y 

ex
pr

es
s a

ss
es

sm
en

t 

ВУ 4.26 - 2.13 2.13 - - -      

ВС

У 
10.64 - 2.13 2.13 4.26 2.13 -      

СУ 17.02 17.02 - 6.38 
10.6

4 

10.6

4 
6.38      

НС

У 
2.13 29.78 2.13 4.26 2.13 

14.8

9 
8.51      

НУ - 19.14 - 2.13 2.13 6.38 8.51      

 
With distribution of experiment’s participants by adaptation potentials’ indicators (AP) we accepted as the basis 

standard values for students [21], which were worked out on the base of centile corridors’ method:  
- satisfactory adaptation, 1st group, not more than 2 conv.un.;  
- tension of adaptation mechanisms, 2nd group, 2.11 conv.un.;  
- unsatisfactory adaptation, 3rd group, 3.21 – 4.30 conv.un.;  
- failure of adaptation, 4th group, from 4.30  and more.  

By results of AP registration we received:  
 First group – satisfactory adaptation was registered in 34.04% (n=16) students;  
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 Second group – tension of adaptation mechanisms – in 65.96% (n=31). It should be noted that there were not 
found any students with unsatisfactory adaptation or with failure of adaptation. 

By results of determination of biological age (BA) we found:  
 First level of health – slow ageing of organism was registered in 6.38% (n=3) students;   
 Second level of health – middle temps of organism’s ageing – in 17.02% (n=8);  
 Third level of health – coincidence of biological and calendar age was registered in 19.15% (n=9);  
 Forth level of health – accelerated organism’s ageing – in 34.04% (n=16);  
 Fifth level of health – quick temps of organism’s ageing – in 23.40% (n=11). 

By results of express-assessment we received:  
 High level of physical health (HL) was registered in 4.26% (n=2),  
 Above middle level of physical health (AML) – in 10.64% (n=5),  
 Middle level of physical health (ML) – in 34.04% (n=16),  
 Below middle level of physical health (BML) – in 31.91% (n=15),  
 Low level of physical health (LL) – in 19.14% (n=9). 

The data of table 2 witness that weakening of organism’s bio-energetic reserves is accompanied by organism’s 
accelerated ageing and tension of adaptation mechanisms. And vice versa, weakening of regulatory mechanisms’ 
functioning is followed by reduction of bio-energy reserves and acceleration of organism’s ageing. For determination of 
confidence and degree of statistic correlation between adaptation potentials’ indicators, biological age and results of 
express assessment we conducted correlation analysis (see fig. 1).  
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 *** α≤0.001, ** α≤0.01 
Fig.1. Correlation between adaptation potentials’ indicators, biological age and level of physical health, (n=47) 
  
We detected that for the given category the most informative indicator by high absolute value of correlation 

coefficient was level of physical health (LPH). For example, LPH has significant confident correlation with adaptation 
potential (r=-0.706, α≤0.001) and moderate with biological age (r=0.470, α≤0.001). 

Following “energetic” conception by G.L. Apanasenko [1], at finalizing stage of the researches, by the obtained 
results students were distributed into three groups (see table 2).   
  

Level of physical 
health 

Biological age Adaptation potential 

r=-0,706*** r=0,470*** 

r=0,422** 
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Table 2 
Comparative analysis of mean-statistic values of indicators of morphological-functional indices of  express assessment, 

adaptation potential, biological age of students depending on health level, which were received in the course of 
experiment, (n=47) 

Indicators 

х̅ ±  

“safe” level of health “third state” “dangerous” level of health  

MHI, g/cm  305.73±23.59 339.27±31.51 369.48±63.57 

SI, conv.un.  57.67±7.76 46.41±6.54 43.17±8.89 

DP, conv.un.  69.61±18.72 91.93±16.05 99.51±12.42 

PWC170, Вт/кг 2.81±0.14 2.48±0.28 2.25±0.47 

IRuffiet, conv.un.  8.17±3.29 10.35±3.30 14.88±5.15 

LPH, points 16.57±2.44 11.5±1.59 5.88±2.69 

AP, conv.un.  1.74±0.26 2.17±0.32 2.36±0.04 

BA, years  23.43±7.07 30.22±5.90 32.37±8.21 

PBA, years  27.59±0.55 27.50±0.47 27.56±0.50 

BA-PBA, years -4.16±7.09 2.71±5.83 4.80±8.12 

Notes: MHI – mass-height index, SI – strength index, DP – “double product”, IRuffiet – Ruffiet’s index, PBA – 
proper biological age, BA – PBA difference between biological age and proper biological age.  

  
In group with “safe” health level insignificant quantity of students were included– 14.89% (n=7) with high and 

above middle LPH. 34.4% (n=16) of students were related to group of “third state” (students with middle LPH. In group 
with “dangerous” health level rather significant quantity of students were included– 51.06% (n=24) with LPH low and 
below middle.  

Comparative analysis of mean statistic values of indicators resulted in the following: it was established that “safe” 
level of health is characterized by the lowest values of mass-height index, index “double product” and Ruffiet’s index as 
well as adaptation potential, biological age with, at the same time, with high strength index’s indicators as well as PWC170 
index.  

It is known that biological age and organism’s energy potential (bio energy reserves) characterize biological 
function of survival as one of main manifestations of health. [2]. Considering this aspect, we distributed students with 
middle LPH in group, named “third state”. According to mean statistic indicators this group is characterized by middle 
level of organism’s reserves, by coincidence of biological age with calendar one. However in this group we noticed 
tension of adaptation.   

Thus, we can assume that this category of students is on the border of transition from healthy conditions to pre-
disease state [3]. 

Accordingly, “dangerous” level of health is characterized as below middle and low level of energy potential and 
is accompanied by accelerated age-destruction processes and tension of all regulation mechanisms.  
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Discussion  
Recent time assessment of students’ health condition by indicators of their regulatory mechanisms, “age wearing 

out”; by  morphological - functional structures in organism per unit of biological time and by indicators of bio-energy 
reserves has been becoming the subject of multiple researches, in which students participate.  

In general, the received by us data supplemented, expanded and in some cases coincided with results of most of 
researches in this direction. However, still there are some distinctions. For example our data a little differ with information 
of other authors [7, 24] in our using of standard values of adaptation potential for students. It concerns the students, who 
have satisfactory adaptation and tension of its mechanisms. With it we confirmed the existing conclusions about absence 
of unsatisfactory adaptation or its failure among students.  

There are also some distinctions in distributions of experiment’s participants by indicators of biological age in 
comparison with other authors (see table 4).  

Table 4 
Quantitative distribution of students by indicators of biological age, fulfilled by different authors, (%) 

Authors Contingent 
Health levels by BA 

1 2 3 4 5 

Own data, (2015) girls 6.38 14.89 19.15 36.17 23.40 

Ye.V. Tserkivnaya et al., (2011) girls 
EG - 9 15 45 31 

CG - - 10.6 38.5 50.9 

I.E. Kopko et al., (2011) girls - - 32 34 32 

S.A. Korol, (2014) girls - - 18.2 22.7 59.1 

Notes: EG – experimental group; CG – control group.  
 
Nevertheless our data agree quite good with researches’ results of the mentioned above authors in the aspect that 

high percentage of students have forth and fifth levels of health by BA, and, accordingly, accelerated and rapid temps of 
organism’s ageing.  

Comparative analysis of our results of express-assessment of students’ health condition with results of other 
researchers we considered to not be correct, because different assessment methods were used.   

However, we can compare with own results of earlier conducted experiment, in which women of mature age (21-
35 years) participated [14]. And the data received by us also a little differ. Among women of mature age 23.46% were 
registered as having high and above middle level of health, while among 1st- 2nd year girl students – only 14.90%. 

It points at the fact that insignificant percentage of women of different age (in the given case of junior and age of 
first maturity) differ from their peers by “optimal” reserve of organism’s bio energy. Also we can affirm that there is 
negative tendency to decreasing of health level among students of our country.  

Thus, certain distinctive features of our work are that we did not render mean statistic characteristics of the received 
results. We conducted quantitative distribution of girls into groups by indicators of adaptation potential, biological age 
and express assessment of physical health (see table1).  

Like some other researchers [6, 11, 23] (who followed energetic conception by G.L. Apanasenko) we fulfilled 
distribution of students by results of express assessment into groups according to health level. With it the distinctive 
feature of our work is application of complex approach in our researches. Its results supplement the existing data about 
health condition of students.  

The first group with high and above middle health levels was defined as “safe” level of health. It agrees with data 
of researches of L. Dolzhenko (2004) and S.A. Korol (2014). We supplemented that “optimal” reserve of organism’s bio-
energy is accompanied by satisfactory functioning of regulatory mechanisms and slow temps of organism’s ageing.  
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In available literature we could not find researches on distribution of students in group, defined as “third state”: 
border of transition from healthy condition to pre-disease state. Our data (see table 2) witness about it. In opinion of G.L. 
Apanasenko [1], on the base of express assessment at pre-medical stage of examination of persons with middle health 
level, they can be considered as group “healthy”.  

The received characteristics of “dangerous” health level confirm scientific facts: the higher level of physical health 
is, the more balanced is adaptation [17], and the lower indicators of biological age are [12] and vice versa. 

Conclusions:  
The received in the course of pedagogic experiment results create opportunities for further development and 

generalization of students health condition’s assessment by indicators of adaptation potential, biological age and physical 
health’s level.  

The prospects of further researches imply fulfillment of comparative analysis of indicators of adaptation potential, 
biological age, physical health of boys and girls – 1st – 2nd year students of State HEE “National mining university”.  
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MODEL OF STUDENTS’ SPORT-ORIENTED PHYSICAL EDUCATION WITH APPLICATION OF 
INFORMATION TECHNOLOGIES  

Olkhovy O.М., Petrenko Y.М., Temchenko V.А., Timchenko А.N. 
Kharkov National University 

 
Abstract. Purpose: working out and practical application of approaches to perfection of physical education system’s 
functioning. Material: in the research students (boys– n=92, girls– n=45) of 18-20 years old took part.  Results: structural 
model of students’ sport-oriented physical education with application of information technologies has been formed. The 
main purpose of such model’s creation was cultivation of students’ demand in physical functioning and formation of 
healthy life style in students’ environment. The model of the process includes orienting, executive and control 
components. In this model groups of commonly accepted physical education and sport-oriented groups function. 
Conclusions: Main structural components of the created model have been determined: conceptual, motivation-active, 
resulting.  
Key words: model, students, sport-oriented physical education, structure, information technologies.  

 
Introduction1  
Recent years there has been observed substantial worsening of students’ health and physical condition [22, 23, 

26, 27, 32-34]. Most scientists connect this fact with unfavorable social economic life conditions and ecology as well as 
with significant reduction of students’ interest to physical culture and sports, reduction of effectiveness of physical 
education (PE) system in higher educational establishments (HEE) [2, 12, 14, 20, 38-42]. Application of traditional 
approaches does not influence on students properly as well as influence on their strive for sport practicing, for constant 
self-perfection and physical functioning [1, 16]. Re-organization of PE in Ukrainian HEEs requires searching of new 
approaches to health related physical culture work with students [7, 8, 13, 19]. 

Analysis of researches and publications showed that nowadays in students’ PE sport-oriented technologies are 
implemented more and more intensively. It facilitates increase of students’ interest to physical culture in HEE’s 
educational space [1, 10, 11]. Implementation of sport-oriented technologies in students’ PE results in stage-by-stage 
increasing of physical culture classes’ attendance, interest to chosen kind of sport, rising of motor functioning’s level in 
class and out of class time [17, 18, 20].  

In present conditions tendencies of education development imply transition of control over educational process 
to new technological level, envisaging application of information technologies [8, 21]. Such approach is a necessary 
condition of increasing of education’s quality [7, 9, 13, 24, 25, 28-31]. However, at present there is no single approach to 
organization of students’ sport-oriented physical education (SOPE) with application of information technologies (IT) 
influence of IT application both on organization and on effectiveness of SOPE functioning has been studied insufficiently 
[10, 21].  

Purpose, tasks of the work, material and methods  
The purpose of the research: is formation of SOPE with application of IT for perfection of PE system in HEE. 

Material: students of Kharkov national university (KNU), named after V.N. Karazine (boys– n=92, girls– n=45) of 18-20 
years old took part. Methods of the research: theoretical analysis of scientific literature, simulation, forming pedagogic 
experiment.   

Results of the research  
Transition of discipline “Physical culture” to optional level (which is not included in curriculum and does not 

have final control) in Ukrainian HEEs requires change of approach to content of all learning process in present conditions 
of organization of higher education. Involvement of students in learning process becomes the main factor, determining 
functioning of PE departments in HEEs structure. For improving of physical fitness results and rising of students’ psycho-
physiological condition it is necessary to seek principally new approaches, methodic and technologies, which would 
comply with individual features, maximally facilitate effective realization of interests, demands and bents of students [7, 
11, 12, 35-37, 43, 44].  
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Working out of SOPE model, based on students’ motivation for PE trainings 12, 14, 15] provides opportunities 
to wider regard the tasks of such training process, to use specialists, assess quality of work of different links of education 
and to build model as a standard. Basing on such standard it would be possible to systemize and organize PE training 
process in HEE. 

Let us formulate clearer the features of SOPE model, starting from conceptual principles of learning process. In 
this case PE training process will be provided with adaptive applied model, adequate in respect to object of the research, 
considering possible changes. The purpose of SOPE concept is presentation of theory in instructive and applied form. 
The most accessible is idea, based on achievement of useful final result – formation of healthy life style in students’ 
environment. Criterion of such concept’s substantiation is practicability of its application in HEEs. It will permit to 
determine disadvantages of existing in HEEs at present PE system [3-5, 12, 13, 16, 21, 23]. 

One of main ways of differentiated approach’s and PE wholeness’s realization in process of construction of 
SOPE model was approach, in compliance with which the following requirements to content of pedagogic model were 
put: didactic character (purposefulness, significance of training’s content, dynamic character of its development, 
rationality of model’s construction); methodic character (presence of logic and structure in reflecting of content; 
correspondence of scope of information to conditions of optimal functioning); connection of content with algorithm of 
the conducted measures; technical character (varying of information rendering temp, up-to date character of means of 
content’s reflection, convenience of control over conducted measures) [13, 16, 19]. Content of training process shall be 
reflected in model systemically, with clearly outlined logic, special techniques and parts, Such approach attracts students’ 
attention and causes positive emotions. With it, model of training process’s content shall include orienting, executive and 
control components.  

Orienting component contains main conceptual idea of training content and main positions of training. In this 
component program of actions’ fulfillment is reflected, which ensures more efficient approach to students’ mastering of 
training content and facilitates formation of their certain readiness to further professional functioning. Orienting 
component determines purpose, tasks, principles and sequence of appropriate actions of training.  

Executive component is the main in the model. Its content is presented as organizational measures and 
conditions. They ensure effective course of realization of this content, methodic and technologies of organization of 
training process. It shows the ways of solution of the researched problem.  

Control component is intended for determination of effectiveness of the created model, degree of correspondence 
of all changes in training variant of previous type. With its help required correction of orienting and executive components 
can be done.  

It is purposeful to apply these conceptual approaches when using IT with introduction of all mentioned 
components and a number of changes in structure of commonly accepted in HEEs SOPE model. Main purpose of IT 
application in SOPE was cultivation of students’ demand in physical functioning, rising of PE functioning in HEEs. As 
final result it is formation of student’s healthy life style.  

Conceptual tasks of SOPE with application of IT in HEE were the following:  
– increasing of students’ motivation for physical trainings with active usage of IT for this purpose (system of 

HEE’s, physical education department’s, sport clubs’, organs of students self governing  sites and etc.);  
– increasing of effectiveness of general physical, technical and theoretical fitness of students in chosen kind of 

sports (motor functioning) with the help of IT for visualizing of training process.  
Combination of correspondence of purpose and tasks, following the SOPE principles, simultaneity and 

complexity of their application, efficiency, create own orientation in compliance with conditions and specificities of sport 
orientation [22].  

By the results of the conducted theoretical analysis of scientific sources [1, 9-11, 16-23, 46-49], considering 
basic principles of theory of physical education and sports (L.P. Matveyev, 1991; V.M. Platonov, 2004-2014; Т.YU. 
Krutsevich, 2008-2014; Zaporozhanov V.A., 2009-2015) ad results of practical researches of PE departments of different 
HEEs, devoted to IT application in training process of students we optimized SOPE model. The model contains main 
structural components, shown in fig.1:  
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Fig.1. Structural model of SOPE with IT application  
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– conceptual, determining purpose, tasks, principles of targeted orientations, pedagogic conditions of control 
over training process in SPE, realized through organizational forms and methods of IT application;  

– motivation-active – determines orientation and educational interaction of IT by directions of SOPE for 
students’ mastering of training program, realization of purpose and tasks;  

– resulting – determines effectiveness of PR process in HEEs by detecting of involvement level and interest of 
trainees in regular physical culture and sport trainings; formation of healthy life style in students’ environment.    

For determination of authors’ SOPE model with application of IT on students’ physical fitness, level of motor 
skills and skills in chosen kind of sports in period from September 2013 to May 2014 we conducted forming pedagogic 
experiment on the base of KNU. Control (CG – n=69) and experimental (EG – n=68) groups included students, training 
in sport-oriented groups: basketball CG-1 (n=14), EG-1 (n=14) – boys, CG-2 (n=10), EG-2 (n=11) – girls; football in 
doors CG-3 (n=21), EG-3 (n=19) – boys; ping-pong CG-4 (n=12), EG-4 (n=12) – boys, CG-5 (n=12), EG-5 (n=12) – 
girls. 

In CG we used IT of open type (accessible for all sites and blogs) in EG we used both IT of open type and closed 
type (video- and multimedia-technologies for training of motor actions, which stipulated application of animation video-
grams with accentuated demonstration of separate elements of technique; films on principles of theory and methodic of 
chosen kind of sports with real and animated heroes; published manuals with detail illustration of techniques’ video-
grams; video-materials, worked out by groups of authors and video-materials from Internet). Application of open and 
closed types’ IT in our researches was used for activation of students’ conscious attitude to training process.  

Experimental researches proved that application of SOPE with IT in KNU there was positive influence on 
increasing of the following:  
 Physical fitness of EG trainees (EG – р<0.05-0.001); 
 Students’ mastering of motor skills in chosen kinds of sports and motor functioning (EG – р<0.05-0.001);  
 Final mark of trainees on discipline “Physical education” (EG-1 – by 7.7 points, р<0.01; EG-2 – by 6.8 points 

р<0.01; EG-3 – by 7.9 points, р<0.01; EG-4 – by 7.7 points, р<0.01; EG-5 –by 8.2 points, р<0.01).  
In CG there were no confident changes by the mentioned above indicators.  
Discussion  
According to the presented conceptual apparatus, with the help of methodic of collection and processing of 

information on operative level the final purpose of our research was formation of structural model SOPE with application 
of IT (see fig.1). On the base of the regarded concepts of models’ construction and requirements [1, 2, 9-14, 16, 22] we 
chose approach, in foundation of which direct and full studying of training process in HEE was embedded.  

The conducted analysis of PE departments’ work showed that at modern stage there are several variants of PE 
organization in HEEs, the main of which can be presented in the form of two models.  The first – is traditional organization 
of PE, where teachers’ staff organizes trainings of rooted general developing content. The second – is transition model: 
from traditional PE to SOPE. In this model, groups of traditional PE function side-by side with sport-oriented PE groups 
on different kinds of sports and motor functioning. These groups are practically not connected with each other.  

Both models of PE organization are imperfect. In first case we have students’ restricted choice of training’s 
content that reduces their motivation and effectiveness. The second variant is a step ahead in comparison with traditional 
PE organization. Actually it is an attempt of SOPE realization. But such approach also has a number of disadvantages. In 
it there is no single form of assessment and construction of program material. IT is used insufficiently in training process 
or is not used at all.  Solution of this problem implies perfection of organization of both: organization and training process 
itself (training of movements in every kind of sports or motor functioning). It is facilitated by application of IT, implying 
usage with visual printing and dynamic video and multi-media aids.  

For creation of SOPE structural model with IT application we used techniques, oriented on achievement of 
maximal correspondence between theoretical construction of model, purposefulness and possibility of its practical 
realization. It should be noted that positive side of such approach was the fact that foundation of each of these ideas [1, 
11, 13, 19, 20] in respect to perfection of training efficiency are certain changes. They consider urgent requirements of 
present time and motivation. Weak side of such approach is impossibility of 100% prognostication and objective 
preliminary assessment of the offered changes’ after-effects.  
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Conclusions:  
Basing on conception of achievement of useful final result (formation of healthy life style in students’ 

environment) and systemic analysis of training process in higher educational establishments [1-20] we formed structural 
model of sport-oriented students’ physical education with the help of information technologies. We determined general 
characteristics and main structural components of the created model: conceptual, motivation-active and resulting.  

Experimental researches confidently proved purposefulness of SOPE model’s application with usage of IT for 
achievement of useful final result of training in PE system in higher school – creation of necessary for formation of 
healthy life style in students’ environment and cultivation of graduate’s demand in physical (motor) functioning in further 
everyday life.  

In the future we shall orient our researches on experimental determination of effectiveness of SOPE model’s 
with IT application functioning.  
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RESILIENCE OF STUDENTS AND THEIR READINESS FOR PROFESSIONAL FUNCTIONING 
Pichurin V.V. 

Dnipropetrovsk National University of Railway Transport named after Academician V.Lazaryan 
 
Abstract. Purpose: in structure of specialist’s psychological readiness for professional functioning important place is 
taken by formation of the so-called professionally significant personality’s features. Person’s resilience shall be related 
to them as well. The purpose is to clear up the existing tendencies in respect to resilience and its components in students. 
Material and methods: in the research 130 students of Dnipropetrovsk National University of Railway Transport named 
after Academician V.Lazaryan, participated. From them 73 were boys and 57 – girls. Their age was 17-20 years old. 
Diagnostic of resilience level and its components (commitment, control, challenge) was conducted with the help of 
resilience questionnaire by S. Maddy, adapted by D. Leontyev and Ye. Rasskazova. Results: we determined indicators of 
resilience, characteristic for modern students. The received results permit to speak about psychological readiness of 
modern students for professional functioning by factor of resilience. Conclusions: 1) absolute majority of students have 
high indicators of resilience and indicators within standards; 2) boys and girls have statistically significant differences by 
factor “involvement”. 
Key words: resilience, commitment, control, challenge, students.  

 
Introduction1  

At present, life constantly put still more difficult tasks before man. In different kinds of functioning person shall 
fulfill extremely complex actions, requiring maximal psychological and physical tension for successful achievement of 
aim. High requirements to professional functioning of modern specialist, complexity and high expenses on his (her) 
training with extreme conditions of labor require appropriate psychological and psych-physiological fitness.  

In psychology it is considered that psychological specificities of professional functioning are conditioned by 
regulating influence of not separate psychic qualities and functions but by their combinations. Combination of 
psychological features, which is organized for fulfillment of certain functions, is called psychological system of 
functioning. It includes: motives, aims, programs and informational basis of functioning; taking decision, professionally 
important features. Insufficient formation of separate elements of functioning’s psychological system; their inadequacy 
to peculiarities and requirements of certain professional functioning can be a reason of reduction of professional fitness. 
Formation of such students’ features is an important task of higher school.   

In formation of psychological system of functioning special place is assigned by specialists to the so-called 
professionally significant features of personality. They are regarded as internal psychological characteristics of a subject, 
in which external specific influences of labor process reflect and which exist in the form of professional requirements to 
a personality. In our opinion resilience shall be related to such features.  

Psychology studies a number of personality’s characteristics, which facilitate person’s self-realization, 
adaptation to professional environment, ability to overcome difficulties of life (resilience, adaptive abilities, psychological 
stability, personal potential and so on). Resilience is regarded as system of believes about own self, about world, about 
correlation with the world. It includes three comparatively autonomous components: commitment, control and challenge. 
Development level of these components and resilience in the whole prevents from internal tension in stress situations 
owing to hardy coping of stresses and taking them as insignificant. Commitment is determined as confidence in the fact 
that involvement in what goes on gives maximal chance to find something worthy and interesting of the person.  It is 
considered that the person with developed commitment enjoy of own functioning. In the contrast to it with absence of 
such confidence there appears sense of rejection, feeling of own being outside of life. Control is regarded as assurance in 
the fact that struggle permits to influence on result of process even in case, when this influence is not an absolute one and 
success is not guaranteed. The opposite is sense of own helplessness. Person with sufficiently developed component of 
control feels that he himself chooses own functioning and way. Challenge is regarded as human confidence in the fact 
that everything happening to him (her) facilitates his (her) progressing owing to knowledge, acquired from experience.  
With it, it is not important, what experience is – positive or negative. Person, who regards his life as mean of acquiring 
experience, is ready to act even under absence of reliable guaranties of success, to his own. He considers strive for simple 
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comfort and safety as factor, which makes life poorer. In the base of challenge there is idea of progressing through active 
mastering of knowledge and experience with their following usage.  

Problem of resilience was the subject of scientific researches of foreign and domestic specialists D. Koshaba, S. 
Maddy, D. Leontyev, L. Alexandrova, L. Dikaya et al. It should be noted also such works as: [2 - 4, 9 - 20] and many 
other. и многие другие. Researches of resilience in psychology were conducted by such directions as connection of 
5resilience and  other characteristics of personality, with clinical and behavioral variables (health, effectiveness of 
fulfillment and etc.) Problems of development of resilience were also studied.  Among the latter, domestic we can note 
the works by K. Mannapova [1], who regarded resilience in system of conception “vitality”. Also we can mention the 
work by S. Babatina, who researched interconnection of resilience with temporal characteristics of student’s personality 
[6]. 

The conducted analysis of all mentioned works shows that in spite of significant progress, development of 
modern students’ resilience still is remaining and urgent problem as well as usage of physical culture and sport functioning 
for this purpose. One of tasks, which (in the author’s opinion) can be effectively solved in the frames  of psychological 
and psycho-physiological training at physical culture classes [5, 7], is training of students’ resilience. With planning of 
work on resilience formation as well as its components it is necessary to clearly know existing tendencies in this sphere 
as well as peculiarities of boys and girls’ resilience.  

Purpose, tasks of the work, material and methods  
The purpose of the work is to clear up the existing tendencies in respect to resilience and its components in 

students.  
The tasks of the research:  
1. Determine the level of students’ resilience and such its components as commitment, control and challenge.  
2. State presence or absence of statistically significant differences between boys and girls in respect to their 

resilience and its components.  
In the research 130 students of Dnipropetrovsk National University of Railway Transport named after Academician 
V.Lazaryan, participated. From them 73 were boys and 57 – girls. Their age was 17-20 years old. Sample was formed 
with random sampling.  

Diagnostic of resilience level and its components (involvement, control, taking of risk) was conducted with the 
help of resilience questionnaire by S. Maddy, adapted by D. Leontyev and Ye. Rasskazova. From statistical methods we 
used t-criterion of Student for independent samples. 

Results of the research  
We found the following: indicators, characterizing students by factor “commitment” are given in table 1.  

Table 1. 
Statistical indicators of students by factor “commitment” (N = 130) 

Statistical indicators Boys Girls 

Mean arithmetic 40.64 38.05 

Median 40 39 

Mode 44 40 

Standard deviation 6.66 6.60 

 
In boys’ group (N = 73) low indicators by this factor was found in 4 students and was 5.5%. In girls’ group (N 

= 57) indicators of such level were registered in 8 girl-students (14%). Indicators within standard were registered in 49 
boys (67%) and 43 girls (75.5%). High indicators were diagnosed in 20 boys (27.5%) and in 6 girls (10.5%). 

Indicators by factor “control” are given in table 2. 
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Table 2. 
Statistical indicators of students by factor “control” (N = 130) 

Statistical indicators Boys Girls 

Mean arithmetic 34.11 32.56 

Median 34 32 

Mode 34 27 

Standard deviation 6.86 6.25 

 
By this factor low indicators were demonstrated by 2 boys (3%) and 2 girls (3.5%). Indicators within standards 

were registered in 50 boys (68%) and 40 girls (70%).High indicators were detected in 21 boys (29%) and in 15 girls 
(26.5%). 

The students’ indicators by factor “challenge” are presented in table 3.  
Table 3. 

Statistical indicators of students by factor “challenge” (N = 130) 
Statistical indicators Boys Girls 

Mean arithmetic 18.87 18.36 

Median 19 19 

Mode 20 23 

Standard deviation 4.71 4.29 

 
Distribution by this factor was as follows: low indicators were diagnosed in 2 girls (3.5%). In boys’ group there 

were no indicators of such level. Indicators within standards were registered in 35 boys (48%) and in 26 girls (45.5%). 
High indicators by this factor were found in 38 boys (52%) and in 29 girls (51%). 

Students’ indicators by total mark of resilience are given in table 4.  
Table 3. 

Statistical indicators of students by total mark of resilience (N = 130) 
Statistical indicators Boys Girls 

Mean arithmetic 93.63 88.98 

Median 93 92 

Mode 98 99 

Standard deviation 15.59 14.20 

 
By this indicator low level was found in 3 boys (4%) and in 2 girls (3.5%). Indicators within standards were 

found in 47 boys (64.5%) and in 41 girls (72%). Indicators of high level were registered in 23 boys (31,5%) and in 14 
girls (24.5%). 

Secondary statistical processing of the received data was carried out with the help of Student’s t0criteruion for 
independent samples. We compared boys’ group with girls’ one by indicators of commitment, control, challenge and 
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resilience. Statistically zero hypothesis was the assumption that confidence of differences between resilience indicators 
(commitment, control and challenge) of boys and girls’ groups does not differ significantly from zero. Alternative 
statistical hypothesis was assumption that confidence of differences between resilience indicators (commitment, control 
and challenge) of boys and girls’ groups significantly differs from zero.   

We have established:  
а) indicators, which are in zone of insignificance ((commitment, control and challenge).  
b) Statistically significant result (at level of statistical significance 0.05) by factor “commitment”. Boys’ 

indicators by this factor turned out to be statistically much higher.  
On the base of the a.m.:  
а) we made conclusion about validity of zero hypothesisс in respect to confidence of differences between 

indicators of boys’ group and girls’ group by such criteria as “control”, “challenge” and “resilience”; 
б) in respect to confidence of differences between indicators of boys’ group and girls’ group by such criterion as 

“commitment” zero hypothesis was rejected.  
Discussion  
When planning experiment we based on the fact that modern professional activity often is accompanied by 

significant emotional tension. It negatively influences on specialists’ workability, results in condition of their health. In 
psychology resilience is regarded as personal characteristic, which facilitates adaptation to professional environment, 
ability to overcome life difficulties; i.e. it is a professionally significant characteristic. In previous researches [8] we 
registered low level of students’ psychological and psycho-physiological readiness for professional functioning by a 
number of professionally significant indicators. A question about students’ psychological readiness for labor by resilience 
factor appeared.   

Results of our research of students’ resilience show that absolute majority of students have high indicators and 
indicators within standards. For example by factor “commitment” quantity of such students was 94.5% in group of boy 
students and 86% ion girls’ group. By factor “control” such students were 97% in boys’ group and 96.5% in girls’ group. 
By factor “challenge” quantity of such students was 100% in group of boys and 96.5% in girls’ group. By general indicator 
of resilience quantity of such students was 96% in boys group and 96.5% in girls’ group. The received results permit to 
say that most of students are ready to overcome life obstacles and professional difficulties. In situations of increased 
emotional tension they also are bent to take reasonable decisions and continue active functioning. In our opinion the 
received results permit to say about psychological fitness of modern students to professional functioning by factor 
“resilience”.  

When comparing boys and girls’ groups we did not find any statistically significant differences by factors 
“control” and “challenge” and by general indicator of resilience. At the same time we registered statistically significant 
differences between indicators by factor “commitment” (boys’ indicators are higher). For explanation of this fact it is 
purposeful to carry out special psychological research.  

Conclusions:  
Formulating main conclusions we can note the following:  
1. Absolute majority of students have high indicators of resilience and indicators within standards.  
2. There are statistically significant differences between boys ands girls by factor “commitment”. Indicators of 

boys are much higher.  
The prospects of further researches we connect with studying of sport and physical culture functioning’s usage 

for training of students’ resilience.  
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STUDY OF SPECIFICITIES OF ARM WRESTLERS’ PSYCHOLOGICAL STATUS IN COMPETITION 
PERIOD  

Podrigalo L. V., Galashko M. N., Galashko N. I.  
Kharkov State Academy of Physical Culture 

 
Abstract. Purpose: researching and analysis of psychological status dynamic of different qualification arm-wrestlers in 
competitions’ condition. Material: in the research 21 students-sportsmen of 17-24 years’ age participated. Results: before 
the beginning of competition experienced sportsmen are characterized by higher workability in comparison with 
beginners – (56.61±8.31) % against (23.23±11.93) %. After competitions among experienced sportsmen 57.14% had 
reduced anxiety; 71.43% - reduced activity and self-feeling; 50% - had worse mood. After competitions among 
sportsmen-beginners 73.73% demonstrated reduction of workability; 54.54% had weakened activity, mood and self-
feeling. We established significant prevalence of statistically confident correlations among experienced sportsmen: 
65.15% against 46.97%. Contribution of psychological components in system of sportsmen-beginners is significantly 
lower than of experienced sportsmen. Conclusions: we determined certain changes of psychological status of arm-
wrestlers of different qualification under influence of competitions. For experienced sportsmen we confirmed more 
optimal status and favorable dynamic, illustrating high reliability of functioning.  
Key words: arm-wrestling, psychology, inter-connections, students, competitions.  

 
Introduction1  
Sport functioning is characterized by rather intensive impact on psychic, which is conditioned by its stress-genic 

influence. Factors of sport stress include: competitive character of sport struggle, oriented on record or victory; maximal 
tension of all physical and psychic forces of a sportsman; systemic sport training, which contributes serious corrections 
to mode of life; domestic conditions of sportsmen [2]. 

Success and rising of sportsmanship in every kind of sports are determined by complex, which includes (together 
with physical and functional components) psychic features [2, 15, 17, 20, 21, 25, 27, 28, 34]. With levels of physical 
fitness being nearly equal, exactly psychological fitness becomes a decisive factor for achievement of high results and 
ability to control it is a criterion of successfulness [4, 10].  We have determined certain distinctions in psychological status 
of sportsmen of different qualification; for example more experienced sportsmen are more aggressive than representatives 
of mass sport or people, who do not practice sports at all [12, 22, 32].  Development of sportsmen’s skills of self-regulation 
is of great importance for maximal realization of their potentials [10, 13, 14, 23, 30, 31, 33]. Among factors, which 
condition formation of these mechanisms, central place is taken by self-assessment. It determines orientation and level of 
subject’s activity, formation of his (her) personality [11, 24, 26, 29]. In martial arts competition result to large extent 
depends on sportsman’s psychic status. Psychological training of a sportsman shall result in stability of combat fitness, 
i.e. in maximal mobilization for achievement of result [4].  

For achievement of elite level in arm wrestling (AW) importance of sportsmen’s morphological-functional state 
was confirmed [6, 7]. Considering specificities of this kind of sports (as martial art) psychological status acquires great 
significance; it’s dynamic in process of training and competition loads. However, till present time there have been absent 
works, devoted to studying of this scientific task. It predetermined the urgency of our researches.   

Purpose, tasks of the work, material and methods  
The purpose of the work was research and analysis of psychological status dynamic of AW sportsmen of different 

qualification under influence of competition loads.  
The participants of the research (21 AW sportsmen) were divided into two groups, depending on their 

sportsmanship: 1st group – 7 persons (mean age 23.71± 1.44 years), qualification – from 1st grade to master of sports; 2nd 
group – 11 participants (mean age 18.55± 0.68 years, 3 - sportsmen of mass grades.  

The structure of the research implied studying and analysis of sportsmen’s psychological status before and after 
competitions. As a test instrument we used complex test ТРАНС, worked out by specialists of Kharkov national medical 
university.  Choice of test was conditioned by researches, which proved its adequacy in studying of influence of intensive 
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visual-information loads on schoolchildren’s functional state and by available information about significant fluctuations 
of psychological status ( as components of forming pre-nosological state) [3, 5]. 

The test permits to determine dynamic of such indicators as anxiety, workability, activity, mood and self-feeling. 
The tool for self assessment is a blank form, consisting of 40 lines. Information is presented as two adjectives, opposite 
by meaning as well as in the form of digits, which mean degree of expressiveness of every sign: 3 – strong expressiveness; 
2 – middle; 1 – weak expressiveness of sign. Methodic of data processing is analogous to test SAM (Self-feeling, Activity, 
Mood) [9].   

The research was conducted before and after competitions. Interval between tests was in group 1st - (3.47±0.55) 
hours, in group 2nd - (3.57±0.38) hours. It permits to speak about closeness of time intervals, to presuppose type-likeness 
of adaptation responses.  

Statistical analysis of the received data was carried out with the help of license packages of electronic table Excel 
with determination of parametric and non-parametric criteria [1]. 

Results of the research  
Results of the research (see table 1) permit to say about closeness of psychological statuses of the participants of 

the researches and witness about similar orientation of their changes in dynamic of competitions and depending on level 
of sportsmanship.  

Table 1 
Psychological status of arm wrestlers in dynamic of competitions  
Indicators (%) 1st group 2nd group 

 

Initial anxiety 

47.09±11.623 21.55±9.31 

Final anxiety 52.37±4.881 18.18±9.93 

Initial workability 56.61±8.311 23.23±11.93 

Final workability 31.74±7.092 21.55±9.64 

Initial activity 38.08±13.38 21.97±10.16 

Final activity 30.36±10.27 17.42±8.22 

Initial state of mood 55.41±9.20 33.05±9.67 

Final state of mood 46.75±15.99 24.52±12.33 

Initial self feeling 62.71±11.89 41.53±11.43 

Final self feeling 44.28±8.28 36.97±9.23 

Notes: 1 – distinctions between groups are confident (p<0.05), 2 – distinctions in dynamic are confident (p<0.05), 3 – 
tendency to confidence of distinctions between groups (p<0.1). 

 
Before competitions experienced sportsmen are characterized by higher workability, comparing with the 

beginners. It, in our opinion, shall be assessed as evidence of better readiness for competitions. At the same time anxiety 
in 1st group was confidently higher than in the 2nd. This fact, considering situational character of this quality shall be 
assessed as positive factor, illustrating response to results of performances.  

Besides, in group of experienced sportsmen we found confident reduction of workability in dynamic of 
competitions with the help of parametric criterion (Student’s criterion) and non-parametric indicators (the sign criterion).  
In our opinion it can be assessed as evidence of forming in the process of competitions fatigue and as indirect illustration 
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of full dedication of sportsmen to this functioning. The determined tendency to increasing of anxiety level before 
competitions in the given context can be explained by experienced sportsmen’s stress of expectation.  

With regarding the question from position of reliability of systems’ functioning studying of situational anxiety is 
more interesting. It is conditioned by the fact that sportsman can “adjust” to competition process, “to subdue” this anxiety 
at the account of experience and certain adaptation to stresses, appearing in connection with competition functioning. 
Thus, he can increase his psychological stability. It is known that the oftener sportsman “oversteps” his fear the more 
adequate his response in extreme situation is; the higher hid psychological stability (reliability) is [4]. 

Using conception “pre-nosological diagnostic” in context of sportsmen’s functional fitness, it is necessary to 
regard initial state as reflection of functioning level. Final state shall be regarded as illustration of functional reserves [5]. 
In our case stability of output functional characteristics of system is the basis of its high reliability, ensuring effective 
achievement of goals of functioning.  

Analysis of individual features also permitted to find out certain distinctions between groups. Before competitions 
experienced sportsmen did not demonstrate negative indicators of anxiety, workability, mood and self-feeling. Only one 
participant (14.29%) had negative value of activity. At the same time in 2nd group negative indicators of anxiety were 
intrinsic to 4 participants (36.36%), workability – to 3 (27.27%), activity, mood and self feeling – to 2 sportsmen 
(18.18%). After competitions in 1st group there were no negative indicators of anxiety, workability and self feeling. 1 
participant (14.29%) was characterized by negative activity and 2 (28.58%) – by negative state of mood. At the same 
time, after competitions among sportsmen-beginners 3 persons (27.27%) had negative indicators of anxiety and mood, 2 
(18.18%) – workability and self-feeling and 1 (9.09%) – activity. The received data permit to speak about worse 
psychological status of sportsmen-beginners and its more expressed aggravation under influence of competition loads, 
comparing with experienced colleagues.   

Insufficient scope of samples conditioned increase of error of mean group values that does not permit to speak 
about confident shifts; however it gives basis for determination of tendencies of changes. For example we found out that 
after competitions in 1st group 57.14% of participants were characterized by reduction of anxiety, 71.43% had weakened 
activity and self-feeling and 50% - state of mood.  These shifts confirm made earlier assumptions about formation of 
fatigue and tiredness against the background of optimizing of psycho-emotional status.  

We received interesting data when analyzing results of two masters of sports, who participated in our researches. 
They were characterized by increasing of activity and state of mood with minima negative changes in self feeling and 
workability. One of them demonstrated reduction of anxiety, the second – its minimal growth. Thus, the presented data 
permit to assume that experienced sportsmen are characterized by optimizing of psychological status and high stress- 
resistance. Such level of stability ensures increase of reliability of organism’s functioning in extreme conditions.  

In 2nd group reduction of anxiety and workability was registered in 73.73% of participants, while 54.54% had 
reduction of activity, state of mood and self-feeling. I.e. sportsmen-beginners had more expressed negative changes of 
psychological status. They reflect not only already formed fatigue but also witness about lower level of psychological 
readiness for competition loads.   

Our researches confirmed validity of correlation matrixes method for analysis of AW sportsmen’s condition [6] 
that exactly conditioned its usage in the given case. Main indicators of correlation structures are given in table 2. 

 
Table  2 

Indicators of correlation matrixes of arm wrestlers’ psychological status   
Group Specific weight of 

significant 

correlations (%) 

Specific weight of 

confident 

correlations (%) 

Indicator of 

labilization/synchronization 

(%) 

Mean coefficient of 

correlation  

 

1 65.15 18.18 22.22 0.56 

2 46.97 30.30 16.56 0.56 
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Substantial prevalence of significant connections among correlations of 1st group sportsmen was established that 
shall be assessed as evidence of their more stable status, i.e. better fitness for competitions. In respect to specific weight 
of confident connections situation is opposite that conditioned by different quantity of groups’ members. For example in 
1st group minimal value of confident correlation (p<0.05) was 0.67. Then in 2nd group it was 0.55. It resulted in substantial 
differences between specific weights of the mentioned correlations. So it seems to be possible to compare correlation 
matrixes just by quantity of significant connections.  

Increase of labilization/synchronization indicator in 1st group confirms mentioned earlier assumption about better 
functional state of experienced sportsmen. Their organisms are characterized by more balanced, more synchronized state. 
Lability of functions is less, comparing with sportsmen-beginners.  It permits to predict high level of successfulness. The 
value of mean correlation coefficient in both cases was the same and related to interval of mean correlations. It permits 
to consider that in both cases systems were sufficiently stable, without rough violations, facilitating imbalance.  

Thus, comparative analysis of correlation structures of psychological status’s indicators of different qualification 
AW sportsmen permits to conclude that the studied psychological status’s components are rather close. Absence of rough 
violations is confirmed by similar mean values of system’s correlation, which is in interval of correlations of moderate 
strength in both groups. At the same time experienced sportsmen are characterized less label state. They have significantly 
less imbalance of regulation. Stability of system in this case is ensured by sufficient quantity of significant connections. 
They permit to minimize reduction of system’s reliability, conditioned by influence of competition stress.   

In order to study contribution of every of analyzed factors into system we determined indicators of system’s 
formation (SI) (see fig. 1).  

 
 

Fig.1. Dynamic of system’s formation indicators of arm-wrestlers  
Notes: Т – anxiety, Р – workability, А – activity Н – state of mood, С – self-feeling, 1 – before competitions, 2 – after 
competitions.  

 
First of all the following fact attracts attention: contribution of all components of sportsmen-beginners is 

significantly lower than of experienced sportsmen. It shall be assessed as one more proof of worse psychological fitness 
of 2nd group sportsmen.  

It was found that the highest contribution to system of experienced sportsmen before competition is activity, i.e. 
psychological orientation on victory in future duels. Workability and anxiety are characterized by less, but rather 
significant values. It proves one more the made earlier assumptions about their importance for sportsmen’s successfulness. 
Initial state of mood and self-feeling are lower and it can be interpreted as result of expectation stress. Dynamic of 
indicators confirms made earlier assumptions: reduction of workability, activity and state of mood reflect formation of 
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fatigue. Practically stable anxiety illustrates post-stress state. Increase of self feeling is an indirect proof of successfulness 
of 1st group sportsmen.  

In 2nd group we observed rather low contribution in initial state of all components except anxiety. Its increase 
undoubtedly proves formation of expectation stress. After competitions we registered reduction of contribution of anxiety 
and workability, insufficient reduction of activity and little increase of contribution of mood and self-feeling. These 
changes can be explained by peculiarities of sportsmen-beginners’ state. Reduction of contribution of anxiety says about 
finishing of expectation stress. Workability and activity illustrate formation of fatigue. Mood and self-feeling shows 
optimizing of psycho-emotional status of sportsmen-beginners, which is connected with finishing of competition loads 
and certain “happiness”, connected with it. Analysis of dynamic of psychological status indicators’ contribution into 
sportsmen’s condition proves made earlier assumption about changes in sportsmen’s organisms under influence of 
competition loads. It permits to regard experienced sportsmen’s condition as more resistant to competition stress.  

Discussion  
Changes in sportsman’s psychological status appear in time and as a result of his professional functioning 

(trainings, competitions). It gives foundations for their studying and analysis. In our contest competitions shall be 
interpreted as extreme situations. Such situations put forward special requirements to sportsmen. They influence of 
psychological status, dynamic of which can be regarded as reflection of formation of adaptation. Analysis of available 
works, devoted to this problem, witnesses about similarity of literature data and results, received by us. Ermolaeva Y.S. 
thinks that levels of dancers’ personal and situational anxiety is one of criteria of competition functioning’s effectiveness 
[16]. High level of anxiety requires formation of self confidence and belief in success. Low level requires increase of 
activity, exiting of interest, responsibility in solution of training tasks.  

On assessing of psychological status of chess players A.V. Khoroshavina, I.L. Udovenko, Ye.A. Strikalenko, O.G. 
Shalar conclude that chess players with high level of will self-regulation are characterized by calmness, self confidence, 
emotional stability, reliable self-control in different situations [10]. It is evident that these features of junior chess players 
influence positively on their competition results.  

The data of Ivaskiene V.P., Skyriene V.V., Markevičius V.Z. witness that self-feeling, activity and state of mood 
of girl students in Judo and sambo in competition day permit them to achieve high results [20]. In its turn situational 
anxiety of most of these sportswomen is rather low. Researches of students, participating in Greco-Roman wrestling and 
boxing [18], Judo and sambo [19] resulted in the fact that self-feeling, activity and state of mood of sportsmen at eve of 
competitions was on high level. Situational anxiety was low.  

V.A. Romanenko, N.V. Krayniaya, V.A. Mosenz, V.M. Prikhodko cinducted correlation analysis between 
parameters of anthropometric status and indicator of anxiety. They concluded that most of connections are characteristic 
for anxious girl students, comparing with not anxious ones [8]. In the first anthropometric and strength characteristics are 
interconnected (0.31<r<0.83) with anxiety positively. With indices of physical conditions by Erisman and chest they 
connected negatively (0.62<r<0.64). The second group girl students had body mass, strength of back and Ketle’s index 
having negative correlation with anxiety. The rest indicators are positively connected (0.36<r<0.53) with this 
psychological characteristic.  

At the same time results, received by M.F. Khoroshukha [11] are to certain extent opposite to the obtained by us. 
He thinks that higher level of anxiety and low level of aggressiveness are intrinsic to sportsmen-representatives of kinds 
of sports, oriented on higher endurance. For sportsmen of speed-power kinds of sports high aggressiveness is 
characteristic, to which lower indicators of anxiety correspond.   

Thus, the received results deepen available information about peculiarities of psychological status of martial arts’ 
sportsmen, its dynamic in process of competitions. The applied methodic of processing and analysis of data permit to 
more specifically differentiate condition of sportsmen of different qualification.  

Conclusions:  
The conducted researches permitted to determine certain changes in psychological status of different qualification 

AW sportsmen under influence of competition loads. Optimal condition of separate components of experienced sportsmen 
was confirmed as well as their favorable dynamic under competition loads. All these illustrate high level of functioning’s 
reliability. The received results permit to regard specificities of psychological status as important factors, determining 
progress of sportsmanship. They give foundation for including of methodic, oriented on rising of stress resistance, into 
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complex of AW sportsmen’s training. The applied methods permit to promptly and adequately assess sportsmen’s 
condition, prognosticate their successfulness and can be used in monitoring.  
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Abstract. Purpose: experimental substantiation of effectiveness of coordination training program, worked out for 
sportsmen, specializing in sport kinds of gymnastic. Material: In the research first year students (21 persons: 14 girls and 
7 boys of age 17-18 years) participated. All they specialized in sport kinds of gymnastic. From them there were 15 masters 
of sports and 6 candidate masters of sports. Results: students’ sensor motor coordination was confidently increased by 
means of realization of program of exercises for perfection of static-dynamic and static-kinetic stability. Conclusions: we 
recommend new direction of specific exercises’ realization; exercise, developing and improving static-dynamic and static-
kinetic body balance. Coordination training of sportsmen, specializing in sport gymnastic shall take one of priority places 
in system of physical education and sport training means.  
Key words: student, physical education, gymnastic, sensor motor, coordination, tests, practice.  

 
Introduction1  

Trainees of sport gymnastic, calisthenics, sport acrobatic, jumping on trampoline, jumping on acrobatic track 
(i.e. sport kinds of gymnastic) fulfill exercises in complex conditions of static-dynamic and static-kinetic (vestibular) 
balance (in complex conditions of sensor-motor coordination).  In process of exercises’ fulfillment sportsmen execute 
motor tasks of body postures’ control, body positions, coordination accuracy of motor actions in phase structure of sport 
exercises. As practical experience [3, 4, 10, 16] and scientific-methodic researches show sensor-motor coordination is not 
sufficiently effective in sportsmen’s demonstration of gymnastic, acrobatic exercises in training and competitions’ 
conditions [1, 5, 8]. It is manifested as body imbalance, disordering of space-time orientation on support and without 
support, temp-rhythm, differentiation of motor parameters, practically all elements of motor coordination structure [7]. 

Purpose, tasks of the work, material and methods  
The purpose: experimental substantiation of effectiveness of coordination training program, worked out for 

sportsmen, specializing in sport kinds of gymnastic.  
The tasks: 1. Research level of first year students’ (NUPESU), who specialize in sport kinds of gymnastic, sensor 

motor coordination.  
2. To work out coordination training program for first year students, specializing in sport kinds of gymnastic as 

well as to test its effectiveness in practical training.   
Material, methods and organization of the researches: In the research first year students (21 persons: 14 girls 

and 7 boys of age 17-18 years) participated. All they were from NUPESU and specialized in sport kinds of gymnastic. 
From them there were 15 masters of sports and 6 candidate masters of sports.  

The methods: analysis of literature sources (theoretical-methodic review of literature, devoted to this problem); 
pedagogic testing; successive pedagogic experiment, fulfilled with technique of one group; experts’ assessment. The 
researches’ results were processed by method s of mathematical statistic (МО Excel, Statistika). 

Pedagogic testing (detail description of tests is given in works [1, 2, 8, 9]: 
Test1 – balance on one leg: assessment of static balance on one leg, other is bent aside with sole placed on thigh 

of supporting leg, arms are at level and width of shoulders; fingers are parted. Time – 5 seconds with open eyes and 15 
seconds with closed eyes. Marks: “very good”, if the tested keeps balance with closed eyes during 14-15 seconds. “Good” 
– balance is kept during period from 11 to 13 seconds; 8-10 seconds – “satisfactory”.   

Test 2 – Biriuk’s test: assessment of body static balance when standing on tip toes with closed eyes.  
Test 3 – Barany’s test: assessment of static-dynamic body stability after 10 rotations in Barany’s armchair.  
Test 4 – five forward rolls in tuck: assessment of static-kinetic body balance after loading of vestibular analyzer.  
Test 5 – coordination: assessment of coordination in complex conditions.  
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Test 6 – hanging on bent legs: assessment of proprioceptive sensitivity in changed conditions of haemo-dynamic 
and irritation of otolith analyzer (hanging with head downward press dynamometer with hand of convenient arm with 
strength of 200 N for boys and 100 N for girls).  

Test 7 – travel along perimeter of polygon: assessment of dynamic balance with passing of polygon’s five 
perimeters for 20 seconds. Coefficients of tests’ reliability are 0.490−0.990 [1, 7]. 

Testing was conducted in three stages. At fist stage (September 2014) we measured level of sensor-motor 
coordination of first year students, specializing in sport kinds of gymnastic (initial measurements of successive pedagogic 
experiment) At second stage (October-December 2014) students fulfilled practical material from program on 
specialization and on general gymnastic in compliance with curriculum (three times a week) as well as exercises from the 
worked out by us coordination training program. 

At the end of the second stage (December 2014) we carried out intermediate study for assessment of offered by 
us exercises’ effectiveness, oriented on development of sensor-motor coordination (intermediate measurements of 
successive pedagogic experiment). At third stage (duration – five months: January – May 2015) students fulfilled 
exercises with objects for general development, vaults, acrobatic exercises, hanging and pressing up exercises as well as 
improved (after intermediate measurements) exercises of coordination training program. At the end of the third stage we 
conducted final measurements of indicators of successive pedagogic experiment.  

Results of the researches  
Initial indicators of first year students, specializing in sport kinds of gymnastic, sensor-motor coordination are 

given in tables 1-3. 
Table 1 

Initial indicators of sensor-motor coordination of first year girl students (NUPESU), specializing in calisthenics  (n=7) 
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B - а М/S 12 12 31 25 9.5 13 4 26 
D - ch М/S 14 12 35 20 9.6 13 2 10 
Zh - о М/S 11 14 28 25 9.5 12 3 18 
I - а CМS 14 9 27 25 9.1 13 2 22 
S - k CМS 13 8 25 18 9.2 14 1.5 11 
S - а М/S 15 14 30 21 9.7 11 1.5 11 
Sh - а М/S 14 14 30 25 9.3 13 2 15 

x  13.29 11.86 29.43 22.71 9.41 12.71 2.29 16.14 
S 1.38 2.48 3.21 2.98 0,22 0.95 0.91 6.15 
m 0.56 1.01 1.30 1.21 0.09 0.38 0.37 2.51 

V% 10.39 20.90 10.90 13.14 2.33 7.48 39.65 38.09 
Notes: MS – master of sports; CMS – candidate master of sports.  
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Table 2 
Initial indicators of sensor-motor coordination of first year girl students (NUPESU), specializing in sport gymnastic  

(n=7) 
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V - а М/S 15 12 25 21 9.8 12 5 28 

К - а CМS 10 7 30 25 9.0 13 5 27 

К - vа М/S 14 9 25 16 9.3 11 5 25 

А - о CМS 12 8 35 20 9.0 13 5 30 

x  12.43 9.29 29.43 20.14 9.36 12.14 4.71 26.57 

S 1.72 1.60 5.83 3.02 0.29 0.90 0.49 2.37 

m 0.70 0.65 2.37 1.23 0.11 0.36 0.19 0.96 

V% 13.82 17.27 19.80 15.01 3.08 7.41 10.35 8.92 
 

 
Table 3 

Initial indicators of sensor-motor coordination of first year students (NUPESU), specializing in sport gymnastic (n=7) 
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R – y М/S 12 9 27 23 9.2 22 5 25 
Ye – n М/S 15 7 16 18 9.0 26 5 23 
L - а CМS 12 10 35 18 9.1 23 4 25 
К - r CМS 13 8 30 30 8.9 29 5 35 
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x  12.14 9.14 24.71 22.0 9.03 25.14 4.71 26.29 
S 1.77 1.57 7.74 4.36 0.30 3.29 0.49 5.56 
m 0.72 0.64 3.16 1.78 0.12 1.34 0.19 2.27 

V% 14.60 17.21 31.32 19.81 3.27 13.08 10.35 21.15 
 
Fulfillment of test balancing on one leg (test 1) showed: most of the tested (14 persons− 66%) demonstrated 

trembling of arms, oscillations of body and lost of balance (shifting from spot of supporting leg) on 10th second, after 

closing eyes. Girl-students, specializing in calisthenics demonstrated a little better results ( x =13.29; 1.38 sec.). 
In Biriuk’s test (test 2) the tested keep static body balance insufficiently. Their motor skill was formed with 

technical mistakes. In the test they keep balance with the help of arms’ movements, make body movements and keep 
balance insufficient time (especially girl students, specializing in sport gymnastic) (11.86; 2.48 sec.). It is explained by 
the fact that position “standing on half tip toes” is their main working posture when fulfilling sport exercises.  

Results of vestibular balance research by indicators of dynamic balance (Barany’s test, test 3) witness that after 
rotations in Barany’s armchair 12 tested (57.1%) demonstrated weakened coordination of vertical body position from 
axial line by 20 − 35 сm. After one or two steps some of the tested demonstrated rough loss of balance. The better 
indicators belonged to girl students (24.71; 7.74 сm). 

Vestibular load – five forward rolls for 5 sec. (test 4) significantly worsened dynamic stability of body. It resulted 
in the fact that after rolls part of the tested (8 persons - 38%) could not fulfill 10 jumps in the center of graduated circle, 
jumping out of its limits. The worst indicators were registered in those, who specialized in calisthenics (22.71; 2.98 сm.) 
and in students, specializing in sport gymnastic (22. 0; 4.35 сm). 

Coordination (test 5): was tested with jumps on both legs with successive movements of arms: on waist, to 
shoulders, upward and back-downward. The test was easy for those, who specialized in sport kinds of gymnastic and did 
not show any differences in indicators. In this connection we replaced it with more difficult, videlicet: initial position (IP) 
stance – legs apart, arms directed to sides.  

1. Turn to the left in stand on left leg, right one is back on tip toe, right arm is directed by arch forward-downward, 
left arm is directed backward.  

2. Forward wave of right leg, right arm – backward, left arm – forward.   
3. Forward wave of right leg, right arm –forward, left leg – backward on tip toe.   
4. Turn to the right in stand – legs apart, right leg goes by arch downwards; arms are directed to sides (IP). 
5 – 8. The same but with turn to the right.  
Coordination level of the tested (fulfilling complicated test for coordination) is characterized as middle and 

above middle. It coincides with results of Polish specialists’ researches [10]. Marks for test’s fulfillment were 9.0; 0.29 – 
9.36; 0.28 points. Better coordination was registered in girl students, specializing in calisthenics (9.41; 0.21 points). 

Indicators of proprioceptive sensitivity in changed conditions of haemo-dynamic and irritation of otlith analyzer 
(test 6) witness that the tested in most cases demonstrated muscular efforts with over estimation or under estimation of 
the required value. For example among girl students over estimation of muscular efforts was 2.71; 0.95 N. Boy students 
demonstrated over estimation of 5.14; 3.28 from initial values (100 N; 200 N). Better results were registered in students, 
specializing in sport gymnastic (2.14; 0.90 N). 

Assessment of dynamic body balance with passing of polygon’s facets in conditions of restricted support (test 
7) witnesses the tested have not got sufficient dynamic balance. For example, from the planned fives travels along 
polygon’s perimeter for 20 seconds the tested passed in average 2.5 – 4.5 of perimeter for 26.57; 2.37 sec. The worst 
results of dynamic balance were registered in girl-students, specializing in calisthenics (2.29; 0.9 of perimeter for 16.14; 
6.14 sec.). 

On the base of the received results we can say that sensor-motor coordination of persons, specialized in sport 
gymnastic has certain reserve for perfection. In this connection we worked out coordination training program for persons, 
specializing in sport kinds of gymnastic. It consists of two parts, structurally and functionally interconnected. Part 1 – 
Training of static-dynamic balance. Part 2 – Vestibular training.  

When training of the program’s exercises and fulfilling them it is extremely important to master required 
elements of working posture. Working posture shall become a firm skill. It permits to control sensing of body postures, 
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body positions on support and without support. Yu.K. Gaverdovskiy [4], S.V. Veldiayev [3], Yu.A. Maximova [6] 
conventionally mark out types of postures in positions: lying, standing, hanging, rest. 

1. Closed posture – head is bent with chin touching chest, insignificant bending in shoulder and hip joints. It is 
convenient for fulfillment of exercises on bar, rings, at the beginning of downward-backward declines. Also it can be 
used as mean, which helps to sense possibilities of movements’ control.  

2. Half-closed posture head is between arms, shoulders are clamped. It is close by characteristics to previous 
one, but also is convenient for keeping strictly upright body position.  

3. Half open posture – head is half raised above arms. It leaves possibility for rather convenient keeping of 
straightened, stretched position with good visual control, but does not exclude possibility of sportsman’s body bending.  

4. Open posture – head is raised. Angle in shoulder joints is possible. It is used rather rarely because it is 
connected with ostentatiously tensed movements in shoulder joints and danger of too strong body bending.  

5. Bent posture – head is slightly bent downward to chest, body is in bent position, angle between axes of torso 
front and legs is within 35 − 45°. Specificity of physical and sport exercises and resulting from them solved motor tasks 
determine also other borders. For example, when jumping in water (body position – bent in fulfillment of double forward 
rotation) – it is dense fold of body (example from gymnastic is also possible).   

6. Posture in half tuck – vertical position of body with legs, bent in knee and hip joints with drawn out toes, bent 
and pressed to body arms; head is insignificantly dropped on chest.  

7. Posture in tuck is a position, in which torso is maximally rounded with head dropped to chest; arms embrace 
shins in the middle; elbows are pressed to torso.  

8. Dynamic posture – is multiplication of postures and body positions in phase structure of sport exercise. For 
example “working posture in tuck” and its multiplication in double back flip in tuck are regarded as dynamic posture [1]. 

For fulfillment of exercises from our program’s parts we applied up-to-date pedagogic technologies of their 
mastering and perfection: functional pedagogic equation (FPE), which has the following form (V.N. Boloban) [1]):  

 
P → DP → DR → MT → MTr → МFOT → RC  RT, 

 
Where: 
P – purpose and tasks;   
DP – didactic principles (individualization, strength, conjugated impact); 
DR – didactic rules (train energetically, go from simple to complex, from easy to difficult, compare, repeat, 

consolidate, perfect coordination, strive for balance);  
MT – methods of training (practical, programming, competitions);  
MTr – means of training – exercises from parts of coordination training program;  
MFOT – methods and forms of organization of trainees (frontal, group, individual);  
RC –regulation and control of training process (quantity of training sessions, exercises, repetitions, time of 

program’s fulfillment, control tests;  
RT – result of training (fulfillment of control tests with high marks of static-dynamic and static-kinetic body 

balance).  
General algorithm of functional pedagogic equation’s action is as follows: as per planned result of sportsmen’s 

training to exercise (in formula – it is right part of equation, RT,, which is a pedagogic directive – to teach to sport 
exercise, i.e. to achieve the desired result) didactic programming is carried out as well as structuring of knowledge 
formation’s process, motor skills of the trained exercise. I.e. the most adequate and effective didactic elements are selected 
(in formula – it is left part of equation).  

Functional pedagogic equation is mentioned in connection with dynamic character of training and teaching 
process, creative search of the most effective elements of training, where main condition is level of sportsmen’s fitness. 
It pre-determined formulation of the tasks of program material’s mastering, means of trainees’ organization, elements of 
regulation, control and correction with the help of biological feedback.  
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Table 4 
Exercises of program “Coordination training” of first year students of NUPESU, specializing in sport gymnastic  

Part 1 Training of static-dynamic balance  
Task: perfection of static and dynamic balances with fulfillment of exercises for dynamic posture and 

durable keeping of balance (4–32 sec.) in different positions of body and in motion.  
Control: Biriuk’s test (fixing of position for 15−20 sec.) 

№ 
 Description of exercises, regulation  Methodic 

recommendations 
Exercises for perfection of skill in keeping dynamic balance on support  

1 

Initial position (i.p.): lying on back, arms directed upward. Insignificant bent 
in hip joints (closed posture). Keep position 3-5 seconds, then turn to the left 
in position lying on abdomen, straightened (open posture) and keep this 
position again 3-5 seconds. Repeat exercise 4-8 times, making turns to the 
left – to the right. The same do with closed eyes.  

During turning bend 
slightly hip joints as in 
half-open position  

2 

I.p. lying on back, arms directed upward. 
1. Sit in angle (bent posture). Unbending torso 2-4 times quickly turn to the 
left by 360° in initial position. Repeat exercise 3-4 times to both sides.  

When unbending, in turn 
try to keep vertical 
position of body with 
closed legs and arms 
above  

3 

I.p. lying on back, arms directed upward. 
1. Sit in angle (bent posture). Unbending torso 2-4 times quickly turn to the 
left by 360° in position of sitting in angle with bent torso. Repeat exercise 3-
4 times to both sides.  

When unbending, in turn 
try to keep vertical 
position of body with 
closed legs  

4 

I.p. lying on abdomen (open posture). 
1 – 2. Turn to the left by 360°. 3 − 4. Turn to the left by 180°. 5. Sit in angle, 
arms directed forward (bent posture). 6 – 7 unbending torso make quick turn 
to the left by 360° in position sitting in angle, bending. 8. I.p. repeat exercise 
2-4 times to both sides.  

When unbending, in turn 
(body is elastic-rigid) try 
to keep vertical position 
of body with closed legs 

5 

I.p. lying. 
1. Turn to the left to rest on arm, lying by left side; right arm is raised upward. 
2 − 3. Keep this position. 4.  But with turn by I.p. Repeat exercise 2 − 4 times 
by right and left sides. The same exercise but with turn by 180° into back rest 
on arms and again in front rest on arms.  

При поворотах 
сохранять 
полуоткрытую осанку 

Exercises for  perfection of skill of dynamic posture keeping in unsupported position   

1 

Jumping from height of 1 meter 20 cm (jumping table).  
I.p. main stance – with waving arms – jump forward-upward, straightening 
(half-closed posture); arms go upward-outside, then balanced landing in 
position of half-squat, with arms forward-downward (position of pre-jump). 
Fulfill 2-3 times.  

Accent is on straightened 
position of body in upper 
point of jump and on 
balanced landing  

2 

I.p. – main stance - with waving arms – jump forward-upward, touching chest 
with knees; head is dropped on chest; arms directed forward-downward – 
outside (half-tuck posture). Then legs actively unbend and balance landing 
occurs in position of pre-jump. Fulfill 2-3 times.  

Attention to half-tuck in 
upper point of jump and 
on balanced landing  

3 
I.p. main stance - with waving arms – jump forward-upward, in tuck (tuck 
posture), followed by active straightening of torso and steady landing in 
position of pre-jump. Fulfill 2-3 times.   

Active tuck in upper point 
of jump and balanced 
landing  

4 I.p. main stance - with waving arms – jump forward-upward, bending with 
legs apart, arms forward-outside (bending posture), followed by active 
unbending and balanced landing in pre-jump position. Fulfill 3-4times.   

Accent of fulfillment of 
fold only in ascending 
part and balanced landing  

5 

I.p. main stance - with waving arms – jump forward-upward, straightening 
with turn by  180 degrees; arms go upward-outside (half-open posture), 
followed by landing in balanced position of pre-jump. Fulfill 2-3 times with 
turn to both sides.  

Accurate turn in 
ascending part of jump 
and balanced landing  
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6 

I.p. main stance - with waving arms – jump forward-upward, straightening 
with turn by 360, and 540 degrees; arms go upward-outside (half-open 
posture), followed by landing in balanced position of pre-jump. Fulfill 2-3 
times with turn to both sides.  

Vertical posture without 
twisting in hip joints  

Exercises for static dynamic balance in different positions of body  

1 

I.p. – hands are on waist. Walking on tip toes with turns by 360° to the left 
and to the right, followed by stops and fixation of vertical posture with arms 
upward. Fix posture for 4 seconds. Fulfill the same with turns by 90° in jumps. 
Repeat exercise 3 – 4 times to both sides.  

Attention to keeping of 
vertical posture without 
twisting in hip joints; 
jumps shall be fulfilled 
with waving arms  

2 

I.p. – closed stance with hands on waist. 1. Bent with arching – arms are 
directed outside. 2. Back bent with arms upward – outside. 3. High balance 
on left leg – right one is directed backward; left arm – upward – right arm is 
directed to side. 4 ‒ 7.Keep posture. 8. I.p. Repeat exercise 3 ‒ 4 times on left 
and right legs. The same in stance on tip toes with closed eyes.  

High balance shall be 
fulfilled on half tip toes, 
with head kept straight; 
body shall be rigid-elastic 
and maximally  

3 

I.p. Stance on right leg with left one directed aside on tip toe. 1 ‒ 2. Wave to 
the left, wave to the right. 3 ‒ 4. Side balance on right leg, left one – aside 
with right arm directed upward and left one – behind the back. 5 ‒ 7. Keep 
posture. 8. I.p. The same on left leg. Repeat exercise 4 ‒ 6 times. The same 
on tip toe with closed eyes.  

When waving stand on tip 
toes keeping balance. 
Attention to functioning 
of torso and legs’ 
muscles.  

4 

I.p. Stance on tip-toes with hands directed aside. 1. Bend to the left, arms – 
upward.  2. I.p. 3. Bend to the right, arms – upward.  4. I.p. 5. Back step with 
right leg; back balance on right leg, left one is directed forward-upward; arms 
– upward-aside. 6 ‒ 7. Keep the posture. 8. I.p. Fulfill exercise 2 times on left 
and 2 times on right legs. Repeat exercise, increasing time of posture’s 
keeping up to 6-8 sec.    

Keep balance on high half 
tip toes; the same with 
closed eyes. Pay attention 
to functioning of legs and 
torso’s muscles.   

5 

I.p. Stance on tip-toes with hands directed aside. 1. Jump on left leg, forward 
wave with right leg; left arm goes forward, right one – backward. 2. I.p. 3. 
Jump on right leg, forward wave with left leg; right arm goes forward, left 
one – backward.  4. I.p. 5. Jump on left leg in high balance by “ring” of right 
leg; arms are directed upward-outside. 6 ‒ 7. Keep position. 8. I.p. Fulfill 
exercise 2 times on both legs, keeping balance by “ring” up to 8 – 10sec. Do 
the same with closed eyes.  

Attention to ability to 
keep position of leap in 
flight and balance in high 
balance by “ring”.   

6 

I.p. Stance on tip toes; arms are directed aside. 1. Wave with right leg 
forward-upward; left arm is directed forward, right arm – backward. 2. I.p. 3. 
Wave with right leg backward; left arm is directed backward, right – forward; 
forward bend in position balanced split with capture of shin by hands. 4 ‒ 7. 
Keep the posture. 8. I.p. Do the same with left leg with closed eyes. Repeat 
exercise  2 – 4 times, keeping balance in split 6 ‒ 8 sec. 

Keep balance when 
fulfilling waves forward-
backward and in balanced 
split.  

Exercises for dynamic balance (moving on low and standard balance beam)  

1 

I.p. Stance on tip toes at end of low balance beam. Walking on tip toes with 
arms aside – walking with back forward and arms aside; walking with crossed 
steps (left step – right step) with arms aside; jumps on both legs with arms 
upward; run by “gallop” from left (right” legs; run on tip toes to the end of 
balance beam and dismount downward in straighten position of torso. Repeat 
combination 1 – 2 times. 

Accent on tension of 
muscles and vertical 
carriage on high half tip 
toes; on change of kinds 
of movement at the end of 
balance beam  

2 

I.p. Main stance at the end of balance beam. Back balance (keep 3-3 sec.); 
then two “gallop” steps from left leg and two – from right leg with unlike 
circles made by arms inside; turn by 360 degrees on left (right) leg with right 
leg bent forward and arms directed upward; turn by 180 degrees on both legs 
with arms – upward; jumps on both legs with arms aside; the same with 
changing of legs (arms – aside); run up to the end of balance beam with arms 
aside and dismount straightening. Repeat combination 1-2 times.  

When turning exclude any 
torso movements. When 
jumping keep vertical 
posture; change of kinds 
of movements shall be at 
the end of balance beam.  

3 I.p. Main stance at the end of balance beam. Walking on tip toes, waving legs 
forward-upward at every step with arms aside; turn by 180 degrees by left 

When waving and 
jumping pay attention to 
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(right) leg with other leg bent forward and arms directed upward; turn by180 
degrees with forward waving of one leg; forward jumps from left to right legs 
(and vice versa), arms – aside; forward balance on left (right) leg; run up to 
the end of balance beam and dismount straightening. Repeat combination 1-
2 times.  

verticality of posture 
without extra body 
movements; change of 
kinds of movements shall 
be at the end of balance 
beam. 

4 

I.p. Stance on tip toes at end of balance beam, arms - aside. Moving forward 
with different combinations of two, three jumps; keep balance for 4 – 8 sec.; 
alternation of jumps, legs’ waving and turns to different sides. Repeat 
exercise 3 ‒ 4 times, without dismounting from the beam.  

Increase amplitude of 
legs’ waving, keep 
balance; change of kinds 
of movements shall be at 
the end of balance beam..  

5 

I.p. Stance on tip toes; arms are directed aside. Three steps, starting from left 
leg; back waving with right leg with turn around, arms are directed upward 
and stance on tip toes; turn around in i.p. Repeat combination 2 times from 
right and 2 time from left legs. Fulfill 3-4 attempts.  

When turning keep steady 
balance and carriage; 
accurate position of arms, 
directed upward and 
aside.  

6 

I.p. squat with left leg ahead and arms – aside. Make three steps in squat 
position and turn by 180˚ to the right, the turn by 180˚ to the left. Repeat 
combination 2 times from right and 2 times from left legs. Fulfill 3-4 attempts.  

When turning keep 
vertical posture and 
accurate position of arms, 
directed upward and 
aside. 

Exercises for keeping of dynamic posture (jumps on trampoline)  

1 Fulfill 4-8 temp jumps.  Keep verticality of body 
with arms dropped down  

2 

3 – 4 temp jumps: make high jump in tuck (keeping carriage in tuck) with 
following quick opening in ascending part of jump and landing with stop. 
Repeat 2 – 4 times. 

Attention to rounded 
back, dropped head, 
hands’ capture of shins 
with elbows pressed to 
torso  

3 
2 – 3 temp jumps: jump on knees and jump upward with turn by  180° and 
landing with stop. Repeat combination 2 – 4 times with turning to both sides.. 

When landing on knees, 
do not admit any angle in 
hip joints 

4 

2 – 3 temp jumps: jump in sitting position and jump upward with turn by 180° 
and landing with stop. Repeat combination 2 – 4 times with turning o both 
sides.  

When landing in sitting 
position pay attention to 
upright position of torso 
and head with arms bent 
back on support  

5 

3 – 4 temp jumps: jump upward with turn by 180°; jump upward with turn by 
360°  and landing with stop. с приземлением в остановку. 
Repeat combination 2 – 4 times with turning o both sides, also applying turns 
by 180º and 540°. 

Turn shall be fulfilled in 
ascending part of jump, 
with vertical posture and 
arms pressed to body  

Part 2. Vestibular training  
The task: perfection of static-kinetic body balance with the help of exercises, oriented on progressing of 

stability and sensitivity of vestibular analyzer. 
Control: Barany’s test (deviation of body to the left-right from vertical line in passing of 5 meter’ segment 

of width not more than 15-20 cm.  

№  Description of exercises. Regulation  Methodic 
recommendations 

Acrobatic exercises on track (mat) for static-kinetic balance  

1 

I.p. Hands on floor in squat position. Forward roll; jump upward with turn by 
360° with landing in squat (hands on floor; two back rolls, jump upward with 
landing in half squat position and arms forward-downward-aside (pre-jump 
position). Fulfill exercise 2 times in one attempt, keeping pre-jump position 
up to 5 sec. Repeat exercise 3-4 times.  

Jump upward shall be 
fulfilled with energetic 
wave of arms upward; 
when turning keep vertical 
carriage; keep balance 
when landing  
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2 

I.p. Main stance. Step with one leg; temp jump (valset); turnover with turn 
(rondat); jump with turn around and arms upward; jump with turn by 360° in 
pre jump position. Fulfill combination 2 times in one attempt. Repeat 
exercise 3-4 times, fulfilling turns to both sides.    

When turning keep 
verticality of body; keep 
balance when landing  

3 

I.p. Hands on floor in squat position. Forward roll; long forward roll; temp 
jump and forward turnover on one; forward turnover on two with landing in 
pre-jump position. Fulfill combination 2 times. Repeat exercise 3-4 times, 
fulfilling turns to both sides.  

Accent on straightened 
body in temp jump and 
keep balance when landing  

4 

I.p. Main stance. Step with one leg; temp jump; forward turnover on two; 
upward jump  straightening; long forward roll; upward jump bending with 
legs apart and arms forward-aside; landing in pre-jump position.  Fulfill 
combination 2 times. Repeat exercise 3 ‒ 4 times.  

Jump transition from 
turnover to roll; horizontal 
legs’ position (bent 
posture) in jump  

5 

I.p. Main stance with arms directed upward. Step with left leg and back wave 
with right one; left overturn in stance with legs apart and arms aside; step 
with right leg with turn to the left in stance “legs apart”; turnover to the right. 
Fulfill combination 3 times. Fulfill 3-4 attempts.  

Attention to keeping 
flatness when fulfilling 
turnovers  

6 

I.p. Arms are directed upward. Back roll, bending in front arms and turn by 
180ᴼ (front arms shall be kept 3 sec.) ‒ forward roll bending and jump upward 
with turn by 360 degrees; landing in pre-jump position. ᴼ ‒ приземление в 
положение доскока. Fulfill combination 2 times in one attempt. Repeat 
exercise 3 ‒ 4 times turning to both sides.  

Attention to straightened 
body when turning; do not 
admit more then two over 
stepping in front arms  

Exercises on trampoline for static-kinetic balance  

1 

Temp jumps; jump in sitting position; upward jump; jump on knees; upward 
jump with arms upward and turn around in sitting position; upward jump and 
turn around on knees; upward jump and landing with stop. Repeat 
combination 3-4 times with turning to both sides.  

Attention to vertical 
position of body when 
ascending and in turns; in 
sitting positions arms are 
slightly bent behind the 
back. Knees are closed and 
tightly pressed to each 
other.  

2 

Temp jumps; jump in sitting position; upward jump with arms directed 
upward and turn to the left by 180 degrees in sitting position; upward jump 
and turn to the right by 180 degrees in sitting position; upward jump and 
landing with stop. Repeat combination 3-4 times with turning to both sides.  

Attention to vertical body 
position when ascending 
and in turn  

3 

Temp jumps; upward jump with right turn by 180degrees in sitting position; 
jump on legs; back jump on back in tuck; upward jump with turn by 
180degrees; upward jump and stop. Repeat combination 3-4 times with 
turning to both sides. 

Attention to vertical body 
position when ascending 
and in turn 

4 

Temp jumps; jump on knees; jump on hands in kneeled position; upward 
jump with turn around in sitting position; upward jump with turn around in 
kneeled position, on hands; upward jump with turn by 360 degrees in kneeled 
position, on hands; upward jump and stop. Repeat combination 3-4 times.  

Keep vertical body 
position when turning, legs 
shall be in close contact  

5 

Temp jumps; jump in kneeled position, on hands; forward jump, bending, on 
back; upward jump with turn by 360 degrees; jump and stop. Repeat 
combination 3-4 times to both sides.  

Arms are dropped head is 
on chest (half closed 
posture). When unbending 
from bacl press arms 
tightly to torso 

6 
Temp jumps; back flip in tuck; forward flip bending with turn by 180 
degrees; half jump and jump with stop. Repeat combination 3-4 times to both 
sides.  

Attention to position of 
arms directed upward and 
half closed posture  

 
Table 5 

Algorithm of exercises’ fulfillment o coordination training program for persons, specializing in sport kinds of gymnastic  
№ 

 Description of parts and number of exercise  Days of week 
Monday Tuesday Friday 

Part1.  Training of static-dynamic balance on support  
1 Exercises for skill in keeping dynamic posture in lying position  
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Exercises 1, 2, 3, 4, 5 3, 4 1, 2 5 
2 Exercises for skill in keeping dynamic posture in unsupported position 

Exercises 1, 2, 3, 4, 5 3, 4 1, 2 5, 6 
3 Exercises for static-dynamic balance in different positions of body  

Exercises 1, 2, 3, 4, 5,6 3, 4 1, 2 5, 6 
4 Exercises for dynamic balance when moving on low ans standard balance beam  

Exercises 1, 2, 3, 4, 5,6 3, 6 1, 2 4, 5 
5 Exercises for dynamic posture when jumping on trampoline  

Exercises 1, 2, 3, 4, 5 3, 4 1 5 
Part 2. Vestibular training  

1 Acrobatic exercises on acrobatic track (mat) for static-kinetic balance  
Exercises 1, 2, 3, 4, 5,6 3, 4 1, 2 5, 6 

2 Exercises on trampoline for static-kinetic balance  
Exercises 1, 2, 3, 4, 5,6 3, 4 1, 2 5, 6 

 
At the end of the second stage of successive pedagogic experiment we conducted additional testing of static-

dynamic and static-kinetic balance of persons, practicing sport kinds of gymnastic.  
Results of the research witness that there are no confident differences between indicators of sensor motor 

coordination. We observed only tendency for improvement of tests’ indicators. That is why we inserted some changes in 
our program. They concern, mainly, part 2 “Vestibular training”. New variants of exercises are given in table 4.  

The third stage (duration 5 months, January – May 2015) was characterized by fulfillment of curriculum 
exercises in course of general gymnastic. The latter envisaged mastering of applied, general, acrobatic exercises, exercises 
on gymnastic apparatuses, vaults. The trainees also fulfilled exercises from our program of improvement of body static-
dynamic and static-kinetic balance. Final indicators are given in table 6-8.  

Table 6 
Final indicators of static-dynamic and static –kinetic balance of first year girl students of NUPESU, who specialize in 

calisthenics (n=7) 
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B - а М/S 14 22 20 17 9,6 12 4 27 
D - ch М/S 15 14 25 16 9,8 11 3 13 
Zh - о М/S 15 10 22 15 9,7 12 4 20 
I - а CМS 14 20 23 20 9,7 9 4 25 
S - k CМS 15 17 25 15 9,5 12 2 12 
S - а М/S 15 22 22 12 9,6 10 3 21 
Sh - а М/S 14 12 20 15 9,9 9 3 18 

x  14.57 16.71 22.43 15.71 9.69 10.71 3.29 19.43 
S 0.53 4.86 2.07 2.43 0.13 1.38 0.76 5.62 
m 0.21 1.98 0.84 0.99 0.05 0.56 0.30 2.29 

V% 3.67 29.05 9.23 15.46 1.39 12.88 23.01 28.94 
р p<0.05 p<0.05 p<0.05 p<0.05 p<0.05 p<0.05 p>0.05 p>0.05 
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Table 7 
Final indicators of sensor-motor coordination of first year girl students (NUPESU), specializing in sport gymnastic  

(n=7) 
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К - vа М/S 14 14 25 17 9,9 9 5 25 

x  14.29 14.14 23.0 14.43 9.83 10.43 4.57 24,43 

S 0.76 2.27 2.52 2.88 0.16 1.27 0.53 1.62 

m 0.30 0.92 1.02 1.17 0.06 0.51 0.21 0.66 

V% 5.29 16.03 10.94 19.95 1.63 12.20 11.69 6.62 
р p<0.05 p<0.05 p<0.05 p<0.05 p<0.05 p<0.05 p>0.05 p<0.05 

 
Table 8 

Initial indicators of sensor-motor coordination of first year students (NUPESU), specializing in sport gymnastic (n=7) 
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R – y М/S 12 10 20 17 9,5 19 5 24 
Ye – n М/S 15 10 15 18 9,5 22 5 22 
L - а CМS 13 11 25 15 9,6 23 4 21 
К - r CМS 14 9 20 15 9,4 22 5 25 

x  14.0 13.00 18.14 15.14 9.57 21.43 4.71 22.29 
S 1.15 3.96 4.38 2.54 0.14 1.27 0.49 1.98 
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m 0.47 1.61 1.78 1.03 0.05 0.51 0.19 0.80 
V% 8.25 30. 45 24.12 16.81 1.44 5.94 10.35 8.87 

р p<0.05 p<0.05 p>0.05 p<0.05 p<0.05 p<0.05 p>0.05 p>0.05 
 

On finishing the course of general gymnastic and fulfilling program “Coordination training”, designed for 
perfection of organism’s sensor systems, we registered confident improvement of indicators of static-dynamic and static-
kinetic body balance. For example in tests 1,2 the tested became confidently longer keep balance with closed eyes, 
standing on one keg and on high half tip toes, accordingly 14.57; 0.53 sec. and 16.71; 4.86 sec. (p<0.05). Vestibular 
balance, in passing 5 meters’ segment (test 3) also improved. Deviations from axial line reduced and became more stable, 
being within admissible tolerance from 18.14; 4.37 cm for boy students and см up to 22.43; 2.07 cm for girl students 
(р<0.05). Quantity of tested, who fulfilled high jumps within graduated circle (test 4) increased. For example from 21 
tested 13 persons (62%) уimproved their indicators in average by 5.5 cm, comparing with initial indicators and were 
14.43; 2.87 cm of girl students and 15.14; 2.54 cm of boy students (р<0.05). Indicators of coordination in complicated 
conditions (test 5) increased up to 9.83; 0.16 points by the end of experiment. Indicators of space orientation and 
proprioceptive sensitivity (test 6) improved and reached to the set conditions: girl students: 10.57; 1.27 and boy students 
accordingly: 21.43; 1.27 N (р<0.05). Indicators of dynamic body balance in passing of polygon’s perimeter (test 7) in 
conditions of restricted support improved, in average, by 3 sec., comparing with initial time. For example, boy students 
showed time of passing of five polygon’s perimeters for 20 second – 22.29; 1.97sec.; girl students a little worse:  24.43; 
1.61 sec.  

Persons, specializing in calisthenics improved quantity of perimeters’ passing up to 3.29; 0.75 perimeters.   
Thus, as a result of realization of academic programs on specialization, on general gymnastic and as a result of 

fulfillment of coordination training exercises, considering variation coefficients, the tested confidently (р<0.05) increased 
static-dynamic and static-kinetic body balance, comparing with initial indicators. Results of the research agree with 
tendency of sport science and practice, in which great attention is paid to development and perfection of static-dynamic 
body balance. In the world [5, 7, 11, 12, 13, 14, 15] there are successfully worked out and realized  local programs of 
exercises, video-materials with application of such new technical means as SportKat, step-platforms, Body ‒ Balance 
(exercises on mobile platforms), semi-spheres BOSU Balance Training and other fitness systems (for example like 
Sokker) [www.soccer.pm4]. Sportsmen have opportunity to develop surface muscles and deep muscles. For this purpose 
they fulfill different by structure exercises: twisting and bends of torso, arching of body, supporting by ball; long fixation 
of balance on mobile, narrowed and high platforms; they can train vestibular sensor system.   

The prospects: perfection of methods and means of coordination training of those, who practice sport kinds of 
gymnastic in training process at all stages of sport perfection.   

Conclusions:  
1. In process of practical training of general gymnastic we registered insufficient level of NUPESU first year 

students’ sensor motor coordination (students specialized in sport kinds of gymnastic).  
2. We worked out program of coordination training for persons, specializing in sport kinds of gymnastic. This 

program consists of two parts. The first part is training of static-dynamic balance; the second part – vestibular training. 
The implemented in academic process program of exercises confidently improved sensor-motor coordination of persons, 
specializing in sport kinds of gymnastic (р<0,05).  

3. Coordination training of persons, specializing in sport kinds of gymnastic (as new direction of realization of 
specific and preparatory exercises, developing and improvinf static-dynamic and static-kinetic balance) shall take one of 
priority places in physical education system and sport training.  
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IMPACT OF SHORT-TERM BHASTRIKA PRANAYAMA ON RESPIRATORY PARAMETERS: AN 
ANCIENT PRACTICE WITH CONTEMPORARY SIGNIFICANCE 

Baljinder Singh Bal 
Department of Physical Education, Guru Nanak Dev University, Amritsar, India 

 
Abstract. Purpose: The study was conducted to determine the impact of short-term bhastrika pranayama on respiratory 
parameters. Material: The research was carried out on a sample of 30 university level girls. Experimental group was 
subjected to 4-week training of bhastrika pranayama. Statistical Analysis: Student t test was utilized for analysis of data. 
Results: The Mean and Standard Deviation values of Tidal Volume (VT) of pre-test and post-test of experimental group 
was 389.60 ± 10.25 and 408.40 ± 27.44 respectively. However, the Mean and Standard Deviation values of Tidal Volume 
of pre-test and post-test of control group were 352.93 ± 8.80 and 351.40 ± 9.83. The t-value in case of experimental group 
was 2.8976 and for control group it was 1.3580. Conclusions: The significant differences were noted in Tidal Volume, 
Expiratory Reserve Volume, Inspiratory Reserve Volume, Vital Capacity and Inspiratory Capacity in the experimental 
group. However, insignificant changes over that 4-week period were noted in the control group. 
Keywords: tidal volume, expiratory reserve volume, inspiratory reserve volume, vital capacity, inspiratory capacity. 

 
Introduction1  
Yoga techniques yield incredible physiological variations and have comprehensive methodical basis [6, 11]. Yoga 

& pranayam is an antique practice practiced by mentors and yogis as an enviable and vivacious way of life. Pranayam, 
the fourth step of ashtang yoga is an important component of yoga training [6]. The precise significance of yoga is to 
attain stability within the inner and peripheral atmosphere, thus looking for intellectual, divine and bodily health. This is 
probable through the exercise of "Pranayama", [10]. The exercise of yoga leads to a decrease in respiratory rate and 
calming of the mind, which leads to reduced arousal condition [7, 8].  But various studies show that respiratory parameters 
improve after yoga & pranayama. Significant increase in the VC, VT increase in ERV & IC and breath holding time is 
observed [2, 9]. Growing number of evidences have claimed that yoga practices increases longevity, [1] has therapeutic 
[4] and rehabilitative effects [3]. Consequently, a yoga practitioner, through the technique of pranayama, can at some 
stage control other physiological functions and finally control manifestation of prana even outside the body [12]. The 
effect of different pranayamas on healthy [13] and diseased people [14, 15 and 16] has been well studied and they are 
known to affect the cardiopulmonary activities and autonomic functions. Growing number of evidences have claimed that 
yoga practices increases longevity, [17] has therapeutic [18] and rehabilitative effects [19, 20]. 

Methods  
Subjects 

 For the purpose of the current investigation, thirty, university level girls of 21-26 years were selected. Subjects 
were purposively divided into 2 groups: Group-A: Experimental (n1=15); Group-B: Control (n2=15).  

Table 1 
Distribution and Demographics of Subjects 

Sample Size (N=30) 
Variables Total 

(N=30) 
Experimental group 

(n1=15) 
Control group 

(n2=15) 
Age 22.00±1.93 21.67±1.95 22.33±1.91 
Body Height 5.49±0.19 5.533±0.19 5.46±0.18 
Body Mass 61.14±3.85 61.00±3.38 59.29±4.21 

 
Methodology 

 This study is designed as a retrospective cross-sectional study. The experimental group was subjected to 4-week 
training of bhastrika pranayama. The following indices were measured: 

 Tidal volume (VT)  
 Expiratory Reserve Volume (ERV)  
 Inspiratory Reserve Volume (IRV)  
 Vital Capacity (VC)  
 Inspiratory Capacity (IC)  

 The details of training program are brought forth in table-1. 
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Fig. 1. Study Design 

   
Fig. 2. Subjects Performing Tidal Volume (VT) 

   
Fig. 3. Subjects Performing Expiratory Reserve Volume (ERV) 

   
Fig. 4. Subjects Performing Inspiratory Reserve Volume (IRV) 

    
Fig. 5. Subjects Performing Vital Capacity (VC) 
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Fig. 6. Subjects Performing Inspiratory Capacity (IC) 

Table 2 
Experimental Treatment 

4-Weeks 
Bhastrika Pranayama Training Programme 

Weeks Schedule Time Duration 
Ist Week 
 

Preliminary Yogic Exercises 5 Minute  
 
20 Minute 

Practice of Bhastrika Pranayama 
(9 Rounds X 1 Set) 

10 Minute 

Relaxation Posture 5 Minute 
2nd Week 

 
Preliminary Yogic Exercises 5 Minute  

25 Minute Practice of Bhastrika Pranayama 
(9 Rounds X 2 Set) 

15 Minute 

Relaxation Posture 5 Minute 
3rd Week 

 
Preliminary Yogic Exercises 5 Minute  

30 Minute Practice of Bhastrika Pranayama 
(9 Rounds X 3 Set) 

20 Minute 

Relaxation Posture 5 Minute 
4rd Week 

 
Preliminary Yogic Exercises 5 Minute  

35 Minute Practice of Bhastrika Pranayama 
(9 Rounds X 4 Set) 

25 Minute 

Relaxation Posture 5 Minute 

          
                                              (a)                                                       (b) 

              
                                              (c)                                                       (d) 

Fig. 7. Subjects Performing Bhastrika Pranayama 
Statistical Analyses 
Student t test was utilized for analysis of data. The level of significance was set at 0.05. 
Results 
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The results of Respiratory Parameters are brought forth in table-3-7. 
Table 3 

Descriptive Statistics and Paired Sample t-test of Tidal Volume (VT) of University Level Girls 
Tidal Volume (VT) 

Group Number Mean SD SEM t- 
value 

p- 
value 

Experiment (Pre-test) 
Experimental (Post-test) 

15 
15 

389.60 
408.40 

10.25 
27.44 

2.65 
7.08 

2.8976* 0.011 

Control (Pre-test) 
Control (Post-test) 

15 
15 

352.93 
351.40 

8.80 
9.83 

2.27 
2.54 

1.3580 0.195 

 
Tidal Volume (VT) 

 The Mean and Standard Deviation values of Tidal Volume (VT) of pre-test and post-test of experimental group 
was 389.60 ± 10.25 and 408.40 ± 27.44 respectively. However, the Mean and Standard Deviation values of Tidal Volume 
(VT) of pre-test and post-test of control group were 352.93 ± 8.80 and 351.40 ± 9.83. The t-value in case of experimental 
group was 2.8976* and for control group it was 1.3580.  
 Significant between-group differences were noted in Tidal Volume (VT) since the calculated value of (t=2.8976*) 
is greater than tabulated value of t .05 (14) = 2.14 for the selected degree of freedom and level of significance. 

 
(b) 

Fig. 8. Descriptive Statistics of Tidal Volume (VT) of (a) Experimental (Pre & Post) and (b) Control (Pre & Post) group 
of University Level Girls. 

 
Table 4 

Descriptive Statistics and Paired Sample t-test of Expiratory Reserve Volume (ERV) of University Level Girls 
Expiratory Reserve Volume (ERV) 

Group Number Mean SD SEM t- 
value 

p- 
value 

Experiment (Pre-test) 
Experimental (Post-test) 

15 
15 

846.80 
859.40 

22.08 
17.70 

5.70 
4.57 

6.8739* 0.0001 

Control (Pre-test) 
Control (Post-test) 

15 
15 

756.13 
762.13 

31.31 
20.73 

8.08 
5.35 

1.0473 0.3127 

 
Expiratory Reserve Volume (ERV) 

 The Mean and Standard Deviation values of Expiratory Reserve Volume (ERV) of pre-test and post-test of 
experimental group was 846.80 ± 22.08 and 859.40 ± 17.70 respectively. However, the Mean and Standard Deviation 
values of Expiratory Reserve Volume (ERV) of pre-test and post-test of control group were 756.13 ± 31.31 and 762.13 ± 
20.73. The t-value in case of experimental group was 6.8739* and for control group it was 1.0473.  
 Significant between-group differences were noted in Expiratory Reserve Volume (ERV) since the calculated 
value of (t=6.8739*) is greater than tabulated value of t.05 (14) = 2.14 for the selected degree of freedom and level of 
significance. 



 

70 

 

   PHYSICAL  
  EDUCATION  

 OF STUDENTS 

 
(a) 

 
(b) 

Fig. 9. Descriptive Statistics of Expiratory Reserve Volume (ERV) of (a) Experimental (Pre & Post) and (b) Control 
(Pre & Post) group of University Level Girls 

 
Table 5 

Descriptive Statistics and Paired Sample t-test of Inspiratory Reserve Volume (IRV) of University Level Girls 
Inspiratory Reserve Volume (IRV) 

Group Number Mean SD SEM t- 
value 

p- 
value 

Experiment (Pre-test) 
Experimental (Post-test) 

15 
15 

2345.47 
2360.00 

23.86 
18.35 

6.16 
4.74 

6.0502* 0.0001 

Control (Pre-test) 
Control (Post-test) 

15 
15 

2223.07 
2228.67 

29.12 
12.26 

7.52 
3.17 

0.666 0.516 

 
Inspiratory Reserve Volume (IRV) 

 The Mean and Standard Deviation values of Inspiratory Reserve Volume (IRV) of pre-test and post-test of 
experimental group was 2345.47 ± 23.86 and 2360.00 ± 18.35 respectively. However, the Mean and Standard Deviation 
values of Inspiratory Reserve Volume (IRV) of pre-test and post-test of control group were 2223.07 ± 29.12 and 2228.67 
± 12.26. The t-value in case of experimental group was 6.0502* and for control group it was 0.666. 
 Significant between-group differences were noted in Inspiratory Reserve Volume (IRV) since the calculated 
value of (t=6.0502*) is greater than tabulated value of t.05 (14) = 2.14 for the selected degree of freedom and level of 
significance. 
 
 

 
(a) 
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(b) 

Fig. 10. Descriptive Statistics of Inspiratory Reserve Volume (IRV) of (a) Experimental (Pre & Post) and (b) Control 
(Pre & Post) group of University Level Girls 

 
Table 6.  

Descriptive Statistics and Paired Sample t-test of Vital Capacity (VC) of University Level Girls 
Vital Capacity (VC) 

Group Number Mean SD SEM t- 
value 

p- 
value 

Experiment (Pre-test) 
Experimental (Post-test) 

15 
15 

3581.80 
3626.47 

26.24 
42.63 

6.78 
11.01 

7.0889* 0.0001 

Control (Pre-test) 
Control (Post-test) 

15 
15 

3334.80 
3342.33 

40.08 
26.23 

10.35 
6.77 

0.717 0.4851 

 
Vital Capacity (VC) 

 Mean and Standard Deviation values of Vital Capacity (VC) of pre-test and post-test of experimental group was 
3581.80 ± 26.24 and 3626.47 ± 42.63 respectively. However, Mean and Standard Deviation values of Vital Capacity 
(VC) of pre-test and post-test of control group were 3334.80 ± 40.08 and 3342.33 ± 26.23. The t-value in case of 
experimental group was 7.0889* and for control group it was 0.717. 
 Significant between-group differences were noted in Vital Capacity (VC) since the calculated value of 
(t=7.0889*) is greater than tabulated value of t.05 (14) = 2.14 for the selected degree of freedom and level of significance. 

 
(a) 

 
(b) 

Fig. 11. Descriptive Statistics of Vital Capacity (VC) of (a) Experimental (Pre & Post) and (b) Control (Pre & Post) 
group of University Level Girls 

 
Table 7 

Descriptive Statistics of Inspiratory Capacity (IC) of University Level Girls 
Inspiratory Capacity (IC) 

Group Number Mean SD SEM t- 
value 

p- 
value 

Experiment (Pre-test) 
Experimental (Post-test) 

15 
15 

3971.40 
4057.60 

30.64 
98.08 

7.91 
25.33 

3.4908* 
 

0.003 

Control (Pre-test) 15 3687.73 42.65 11.01 0.605 0.554 
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Control (Post-test) 15 3693.80 32.34 8.35 
 

Inspiratory Capacity (IC) 
 Mean and Standard Deviation values of Inspiratory Capacity (IC) of pre-test and post-test of experimental group 
was 3971.40 ± 30.64 and 4057.60 ± 98.08 respectively. However, the Mean and Standard Deviation values of Inspiratory 
Capacity (IC) of pre-test and post-test of control group were 3687.73 ± 42.65 and 3693.80 ± 32.34. The t-value in case of 
experimental group was 3.4908* and for control group it was 0.605. 
 Significant between-group differences were noted in Inspiratory Capacity (IC) since the calculated value of 
(t=3.4908*) is greater than tabulated value of t.05 (14) = 2.14 for the selected degree of freedom and level of significance. 

 
(a) 

 
(b) 

Fig. 12. Descriptive Statistics of Inspiratory Capacity (IC) of (a) Experimental (Pre & Post) and (b) Control (Pre & 
Post) group of University Level Girls 

 
Conclusions: 

 Based on the analysis of the results obtained, we conclude that the significant differences were noted in (VT), 
(ERV), (IRV), (VC) and (IC) in the experimental group. However, no significant changes over that 4- week period were 
noted in the control group. 
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STUDY OF BODY MASS INDEX (BMI), BODY FAT PERCENT (%BF), AND WAIST TO HIP RATIO 
(WHR) IN MALE PHYSICAL EDUCATION STUDENTS 

Mehrzad Shabani1, Saeid Shakerian1, Rouholah Fatemi2 
1Ahvaz Shahid Chamran University, Ahvaz, Iran. 

2Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran. 
 
Abstract. The purpose of this study was to investigate body mass index (BMI), body fat percent (%BF) and waist-hip 
ratio (WHR) of physical education male students of Shahid Chamran University and comparison with national and 
international body composition standards. Material: Subjects were seventy five male students physical education male 
students of Shahid Chamran University of mean age (23.21±2.78), mean height (174±5.71) and mean weight (70.07±9.43) 
who were selected randomly. Some of body composition indices were determined with body composition analyzer 
apparatus (bioelectrical impedance apparatus). Results: Descriptive characteristics of subjects include: body fat percent 
(19.37±3.62), waist-hip ratio (0.80±0.037) and body mass index (23.18±2.68). To categorize and regulate data we used 
descriptive analyzes, to calculate Pearson correlation coefficient we used presumption analyzes and to compare the 
obtained data with national standards we used T-test statistical procedure. There are significant correlations between body 
mass index and waist-hip ratio (P=0.709, r=0.001), between body mass index and body fat percent (P=0.783, r=0.001) 
and between body fat percent and waist-hip ratio (P=0.809, r=0.001). There are significant differences between mean 
body mass index and its national standard (P=0.001), between mean waist-hip ratio and its national standard (P=0.001) 
and between mean body fat percentage and its national standard (P=0.001). Conclusions: Results revealed that according 
to national standards of body fat percentage and body mass index of subjects, they were assigned to more than intermediate 
limitation; it may be due to abnormal nutrition, unregulated exercise or physical activity and heredity.  
Key words: Body composition, body fat percentage (%BF), body mass index (BMI), waist-hip ratio (WHR)  

 
Introduction1  
Overweight and obesity are major, and increasing, public health concerns in all parts of the globe. Obesity 

increases the risk of chronic health consequences including hypertension, hypercholesteroaemia, hyperglycaemia, type II 
diabetes and cardiovascular diseases. In Australia, 19% of adult males and 22% of adult females are considered obese 
and the direct health care costs of obesity are estimated at approximately $830 million annually (Thorburn et al. 2005). 
To relate obesity directly to health risks, assessment of both total body fat deposition and distribution as subcutaneous or 
visceral fat are important. Methods frequently used to determine overall body fatness include Body Mass Index (BMI; 
body mass (kg)/stature (m)2) and percentage body fat (%BF). However, a number of studies have shown that it is not 
appropriate to use a single BMI cut-off point to detect obesity as different BMI-%BF relationships have been observed in 
different ethnic groups (Deurenberg-Yap M et al. 2000; Deurenberg P et al. 2003). Using anthropometry, a previous study 
found that the BMI value of 23kg/m2 for young Japanese adults equates with a BMI value of 25kg/m2 for Australian 
Caucasians (Kagawa et al. 2006). 

The use of BMI in this way has a number of limitations, including its inability to distinguish between fat mass and 
non-fat mass (Norgan & Ferro-Luzzi, 1982; Garn et al. 1986; Ross et al. 1988). These limitations may become an 
important issue when comparing ethnic groups with distinctively different body proportions or physiques. Several studies 
have suggested that the relationship between BMI and %BF (i.e. the BMI–%BF relationship) varies with age, gender and 
ethnicity (Schaefer et al. 1998; Deurenberg et al. 2002; Chang et al. 2003). 

Longitudinal study which it performed in Hardward University during 27 years on 19292 students with mean age 
46.6 years old had been shown that rate of mortality in men who had body mass index (BMI), 26 kg/m2 , 1.67 times is 
more than men who had body mass index, 22,5 kg/m2 (Altan O. et al. 1999). Body mass index in male students of Thrtoww 
University is reported as 22.8 kg/m2 (Jurimae.T et al. 1991), but by Clasey et al in Virginia University, it is reported as 
24.7 kg/m2 (Clasey. Jl. et al. 1999).   

In this study, we investigated BMI, percent body fat, and waist - hip ratio in male students of physical education 
and sport sciences field and we compared them with Iran national and international standards.  

Methodology 
The study was approved by the Human Research Ethics Committees of Shahid Chamran University of Ahwaz. In 

this study, we measured body mass index (BMI), percent body fat (%BF), and waist to hip ratio (WHR) by using 
Bioelectrical Impedance apparatus 

Subjects 
Statistical population included 162 students of physical education and sport sciences field of Shahid Chamran 

University Ahwaz Iran and we selected simple randomly 75 students from statistical population. 
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Measurements  
Test performed at 8 AM and subjects were fasting and they had not done any body activity before test. Test had 

been done through using Bioelectrical Impedance apparatus producted by GWON Corporation Korea, model Olympia. 
Statistical analysis 
To demonstrate means and standard deviation of study variables (BMI, %BF, and WHR) we used quantify 

statistical procedures and to determine relationships between measured variables - Pearson correlation coefficient; to 
determine difference between measured variables and Iran national and international standards we used independent T-
test. Statistical analysis was done by using SPSS software version 17.    

Results 
In this research, students had height, 174 ± 5.71 Cm and weight, 23.18 ± 2.68. Total subjects’ data are given in 

table 1, means and standard deviations of study variables (BMI, %BF, and WHR) are shown in table 2, percentage of 
BMI, BF, and WHR according to Iran national norm exhibit in table 3, percentage of BF, and WHR and percentage of 
BMI according to international standard are respectively given in table 4 and table 5, comparison between variables in 
this research (BMI, %BF, and WHR) with Iran national standard are presented in table 6, and relationships between study 
variables - in table 7. In this study, significant level was 0.05. 

 Table1.  
Total subjects data 

variable Mean and standard 
deviation 

Minimum Maximum 

Age 23.21 ± 2.78 18 26 

Height 174 ± 2.78 165 193 

Weight 70.07 ± 9.43 54.10 102.7 

 
 Table2.  

Means and standard deviations of study variables (BMI, %BF, and WHR) 
variable Mean and standard 

deviation 
Minimum Maximum 

%BF 19.37 ± 2.78 11.80 32.90 

BMI 23.18 ± 5.71 18.30 33.90 

WHR 0.80± 9.43 0.70 0.94 

 
Table3.  

Percentage of BMI, BF, and WHR according to Iran national standard 
Very high High Moderate to 

high 
Moderate Moderate 

low 
Low Very low  

variable 
% No % No % No % No % No % No % No 
17 13 43 32 24 18 13 10 3 2 0 0 0 0 %BF 
16 12 20 15 22 16 20 15 8 6 13 10 1 1 BMI 
1 1 5 2 7 5 28 22 21 16 21 16 18 14 WHR 

 
According to table 3, body fat percentage of most subjects in three age classifications assigned to in moderate to 

high and high classifications, body mass index of most subjects in three age groups assigned to in moderate, moderate to 
high and high classifications and waist-hip ratio of most subjects in three age classifications assigned to in moderate 
classification. 
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Table4.  
Percentage of BF and WHR according to International national standard 

Bad Moderate Good Excellent Low  
Variable % No % No % No % No % No 

22 17 39 29 34 25 5 4 0 0 %BF 
0 0 2 1 4 3 94 71 0 0 WHR 

 
In table 4 we can see that percentage of body fat of most subjects assigned to moderate and good classifications 

and waist - hip ratio of most subjects in three age groups assigned to excellent classification. 
Table5.   

Percentage of BMI according to International national standard 
Fat Overweight Normal Thin  

Variable % No % No % No % No 
3 2 16 12 80 60 0 0 BMI 

 
Table 5 exhibits that body mass index of most subjects in three age groups are assigned to normal classification. 

Table 6.  
Comparison between variables in this research (BMI, %BF, and WHR) with Iran national norm 

Variable t Significant levels 
BMI 2.531 0.013* 
%BF 9.724 0.001® 

WHR -6.301 0.001® 
*: P < 0.05, ®: P < 0.01. 

 
In table 6 we present comparison between variables in this research (BMI, %BF, and WHR) with Iran national 

standard. Obtained results from this table show that there are significant differences between subjects BMI, %BF, and 
WHR with theirs Iran national standard (respectively P < 0.013, P < 0.001, and P < 0.001). 

Table7.  
Relationships between study variables 

Variable BMI %BF WHR 

 
BMI 

 
1 

r = 0.783 
P = 0.001® 

r = 0.709 
P = 0.001® 

 
%BF 

r = 0.783 
P = 0.001® 

 
1 

r = 0.809 
P = 0.001® 

 
WHR 

r = 0.709 
P = 0.001® 

r = 0.809 
P = 0.001® 

 
1 

®: P < 0.01. 
 
Table 7 shows that there are relationships between BMI and %BF (r = 0.783, P = 0.001), between BMI and WHR 

(r = 0.709, P = 0.001), and between WHR and %BF (r = 0.809, P = 0.001). 
Discussion 
In the study it is reported that body mass index of male untrained athletics from Thrtoww university of Estonia 

was 22.8 kg/m2 (Jurimae.T et al, 1991). Clasey. Jl. et al reported that body mass index of male trained students from 
Virginia University was 24.7 kg/m2 (Clasey. Jl et al, 1999).  Observed difference in results of this study can occur due to 
various economic, social, and cultural conditions which there are in different universities. Having compared results of 
this research with World Health Organization (WHO) standard, we determined that %79 male students of physical 
education filed of Shahid Chamran University of Ahwaz have optimal weights and they are healthy and can be assigned 
to minimum danger rate.  

Mean body mass index of students, comparing with its national standard shows that they can be assigned to 
classification “moderate to high”. Probable reason of current result can increase percentage of body fat. Also mean BMI 
of male physical education students of  Shahid Chamran University of Ahwaz, compared with its national standard, shows 
that there is significant difference between their mean BMI (Masaharu Kagawa et al, 2007). 
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Waist - hip ratio in this study is in significant correlation with body mass index (r= 0.709, P=0.001). Current result 
is in accordance with Altan O. et al research’s results that it likelihood was due to accumulating body fat in waist and hips 
(Altan O. et al, 1999).  

Ninety four percent of male physical education students of Shahid Chamran University of Ahwaz located excellent 
WHR range, that is why they were put into minimum danger rate and they had low abdomen fat (Bray G.A., 1985). 

In this research it is shown that there is positive significant correlation between percentage of body fat and waist - 
hip ratio (r = 0.809, P = 0.001). In general, body composition of students in this study, in comparison with Iran national 
standard, in better situation in respect to health.  Body mass index of subjects was higher than Iran national standard that 
may be due to increased weight of subjects and can be as resulted from intake of additional kilo calories from food 
materials and also it possibly could be caused by irregular daily activities (Ronald K et al, 2006). 

In general, in this research we  determined suitable correlation between percentage of  body fat, waist - hip ratio, 
and body mass index in subjects that  could be caused by low daily activity and increased kilo calories intake through 
elevated food consumption, which can result in increasing of body fat in waist and hips and also can result in increased 
body mass index (Masaharu Kagawa et al, 2007).   
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THE ASSESSMENT OF DIFFICULTY OF YACHT SAILING CLASSES AND STUDENTS' GLOBAL SELF-
ESTEEM 

Romanowska-Tołłoczko Anna, Piwowarczyk Piotr 
University School of Physical Education in Wrocław 

  
Abstract. Purpose: determination of relationship between the level of students’ global self-esteem and their perception 
of the degree of difficulty sailing yacht classes. Material and methods:  Study consisted of 178 students of University 
School of  Physical Education in Wrocław. The study used two tools: Polish adaptation of SES M. Rosenberg Self-Esteem 
Scale and a questionnaire designed by the authors of the study. Results:  men were characterized by a higher self-esteem 
than women. Distribution of the results obtained by women was closer to a normal distribution, but it was not completely 
compatible with it. The relationship was noted between the level of global self-esteem of the students and their perception 
of the degree of difficulty of the course. People with higher self-esteem assessed the knowledge and skills of sailing as 
easier. For people with lower levels of self-esteem sailing it was a more difficult. Conclusions: self-acceptance and self-
esteem have a substantial impact on goal setting and the perception and taking various tasks. It is therefore important to 
help young people to build adequate self-esteem and positive self-image, because faith in its own strength and capabilities 
is a key element in achieving success in every area of life. 
Keywords: students, self-esteem, sense of self-worth, yacht sailing, perception of classes difficulty. 

 
Introduction1  
In the course of studies at the University School of Physical Education in Wroclaw students participate in summer 

camp, which is an integral part of the curriculum of universities in the fields of Physical Education and Tourism and 
Recreation. Subjects constituting the so-called "outdoor forms of physical activity", which include: canoeing, yachting, 
windsurfing, swimming in open water, games and recreation, and bicycling are realized during the camp [3]. 

The camp for full-time students lasts 10 days, during which yachting is conducted in two blocks of two and three 
hours. After the initial classes, students have the opportunity to choose the so called specialization of sailing and to hone 
their skills in this field for the next five days. However, for the purposes of this article, we deal only with people who 
undergo initial training. It includes a minimum basic knowledge of the construction of the yacht, sailing theory and safety 
rules. The first classes consist of a short presentation of the rules in sailing. The concept of wind and its types is explained 
Information about the construction of the yacht  are presented in the process of preparing the boat to sail. These activities 
include: rigging the yacht and preparing the vessel for docks. The last part of the course is a cruise on the lake, during 
which students perform commands of instructor and work as a member of the crew maneuvering positions: in selecting, 
loosening, erecting and discharging of sails, at the helm, oars, on the moorings and the landing.  
On the second day of classes, in the theoretical part, students learn about courses in relation to the wind, in which sailing 
boat can move, and basic information concerning the laws on the water. Then they have to independently prepare a boat 
to sail. After verifying the rigging, the crew together with an instructor comes to the lake. During the sailing students 
exchange the positions to perform activities such as working the sails and rudder. Tasks which they have to carry  out are: 
keeping the course, sharpening and peeling from the wind, tacking and stern turning. 

Sailing yacht belongs to difficult disciplines, requiring high knowledge and many skills and although the classes 
pass on only a small scope, it's for people who come into contact with this form of activity for the first time and for such 
a short time, it is a huge portion of the new material: vocabulary, theory and practice. 

Sailing skills acquisition subjects to the same regularities that determine the process of learning and teaching each 
area. The effectiveness of this process consists of three basic elements: the properties of the learner, environmental 
conditions and course teaching situation and characteristics and competencies of the teachers [8.10]. 

In this study, we focused exclusively on the properties of the learner. The key features responsible for the 
acquisition of knowledge and skills include: intelligence, special abilities, interests, attitudes, motivation and self-esteem. 
These elements have been treated in a more selective and we focused exclusively on self-esteem. It may be understood in 
two ways, on the one hand as ambitions but also as an assessment of one's abilities within a certain range of activities and 
global activities [16,17]. 

Global self-esteem is the belief in the self value, which can be high or low, and affect the assessment of the different 
life situations and setting and achieving the objectives in a positive or negative manner [12]. 

Self-image is one of the largest "force" of a personality, governing the behavior of man. Man behaves in life the in 
way one pictures oneself. If someone sees itself as a bold, brave, one acts boldly and courageously. If he or she considers 
oneself as a loser while, unfortunate, someone unworthy, one will behave so as to reaffirm their self-esteem [11,18]. 
People with high self-esteem have a positive attitude to the tasks undertaken because they have much faith in your success. 
Conversely, people with low self-esteem, for not believing in their own strengths, they recognize the many tasks too 
difficult. Fearing defeat, in advance doomed to failure and often do not even want to meet the demands for trial [13,14]. 
Empirical verification of the issues outlined above seems to be very interesting, and determining whether the correct 
discussed will also be visible in relation to the test group of students, the degree of difficulty involved in the assessment 
conducted by us sailing yacht classes. 
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Purpose 
The purpose of the study was to determine relationship between the level of students’ global self-esteem and their 

perception of the degree of difficulty of sailing yacht classes. 
We hypothesized that individuals with higher levels of self-esteem recognize the knowledge and skills of sailing 

for easier and faster to their learning, while students with lower self-esteem classes will constitute more difficulties. 
Material and methods of the research 
The study was conducted in 2014 in Olejnica at the Centre for Sports and Teaching, during summer camps for full-

time students. It was attended by 178 people, 72 women and 106 men. 
The study used two tools: Polish adaptation of SES M. Rosenberg Self-Assessment Scale [7] and a questionnaire 

designed by the authors of the study. Self-assessment scale is composed of 10 claims, all are diagnostic. The result is the 
sum of points, which is a general indicator of the level of self-esteem. The range of possible points to obtain is between 
10 to 40 points. Detailed interpretation of the received data is based on standards that can transform raw score on a scale 
sten. 

Author's questionnaire contained 10 questions about attitudes of students to sailing, their assessment of the degree 
of difficulty of classes and self-esteem level of knowledge they have acquired skills and seamanship. 

Students filled out questionnaires after the completion of the block of two classes. Statistical analysis was 
performed using Statistica 10.0. 

Analysis of the results 
Attitude of students to sailing and assessment of difficulty’s degree  of classes 
The tested group of students consisted of people who came into contact with sailing for the first time in their life, 

so did not have any knowledge or experience in this field. Everyone began his contact with sailing with the same ceiling, 
which was the undoubted advantage of research. 

The actions that a person undertakes for the first time are usually accompanied by emotions that are largely 
responsible for the attitude to the forms of activity. Depending on their type and strength, attitude can be positive or 
negative [6.20]. 

Sailing provides a lot of experiences that are somehow placed in the specifics of this discipline. Direct contact with 
nature, its beauty but also its dangers evokes different, often extreme emotions. At the outset, we asked students about 
their emotional state during yachting. Both women and men mostly felt pleasure (49%) and interest (36%), 10% of 
respondents said that swimming is boring for them, and for 5% it was exciting. 

Attitude is also linked to the interests and motivation [5.19]; that is why we asked the students if they would like 
to train sailing? More than three-quarters of men and women would like to acquire sailing skills, although their motivation 
was slightly different - 60% is guided by pleasure, and in 18% of the students dominate theme pragmatic. Other people 
(6%) stated that they did not like sailing or it does nothing useful for them (16%). 

Further issues related to theoretical knowledge transferred in the classroom  and practical skills in demonstration. 
Students were asked to make a subjective assessment of the amount and degree of difficulty. Almost everyone agreed that 
the learning material was very extensive (63%) and extensive (32%), only a minority (5%) found that it was not extensive 
enough. 

In the learning process, the scope of material is an important factor in its assimilation, but for the efficiency of 
acquiring knowledge and skills more important is the subjective perception degree of difficulty. 
Theoretical knowledge, in the opinion of women, for the 25% was easy, for 64% of medium difficulty and for 11% it was 
difficult. Rating of men was similar - 19% considered it to be easy, 59% for medium difficult and 22% as difficult. 
The perception of the degree of difficulty of practical classes a bit different. Practical skills proved to be more difficult to 
control for women than for men, which was confirmed in their assessment. 

The level of students’ self-esteem and their perception of the degree of difficulty of knowledge and skills of 
sailing 

Using the standards for students, global self-esteem of subjects was determined. Men were characterized by a 
higher self-esteem than women and this difference is statistically significant (p<0,05). Distribution of the results obtained 
by women was closer to a normal distribution, but it was not completely compatible with it. Among women, a group of 
people with low self-esteem is much more numerous than the group with high self-esteem. While in men the size of 
groups from each level of self-esteem was similar, but among people with low self-esteem was until 1/3 of the students 
(table 1).  
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Table 1.  
Global self-esteem of the students 

 
Sex 

Self-esteem level  
Arithmetic 

average 

 
Standard 
deviation 

LOW 
% 

AVARAGE 
% 

HIGH 
% 

Women 
n = 72 

 
34,7 

 
42,0 

 
23,6 

 
28,91 

 
3,85 

Men 
n = 106 

 
31,1 

 
33,1 

 
35,8 

 
30,43 

 
4,29 

 
The relationship was noted between the level of global self-esteem of the students and their perception of the degree 

of difficulty of the course. People with higher self-esteem assessed the knowledge and skills of sailing as easier. For 
people with lower levels of self-esteem sailing it was a more difficult (table 2 and 3). This regularity was observed in men 
and women, with the men's group differences in the mean result of self-esteem they were higher and statistically 
significant (p<0,05). 

Table 2.  
Perception of the level of difficulty of theoretical knowledge and the average of self-esteem 

Sex % Difficulty level of 
theoretical knowledge 

Average self-esteem Standard deviation 

 
 

Women 
n = 72 

25,2 Easy 29,65 3,12 
63,8 Moderately difficult 27,66 4,01 
11,0 Difficult 27,50 3,74 

 
Men 

n = 106 

19,0 Easy 30,95 4,62 
59,4 Moderately difficult 30,44 4,16 
21,6 Difficult 29,95 4,51 

 
Table 3.  

Perception of the level of difficulty of practical activities and the average of self-esteem 
 
Sex % Difficulty level of practical 

activities 
Average self-esteem Standard deviation 

 
 

Women 
n = 72 

2,7 Easy 29,25 1,41 
50,0 Moderately difficult 29,00 3,96 
47,3 Difficult 28,55 3,87 

 
Men 

n = 106 

17,0 Easy 32,33 4.05 
44,4 Moderately difficult 30,63 3,78 
38,6 Difficult 29,36 4,71 

 
Discussion 
The results are a confirmation of the results obtained by other researchers, who defined the relationship between 

self-esteem and functioning of people in various areas of life. Research in this field of studies show that people with high 
self-esteem perceive themselves as more gifted, intelligent, popular, attractive, despite the fact that objectively do not 
differ in this respect from others. Such an assessment of self results in greater drive for success, and forms belief in 
achieving success as more realistic. If success indeed happens, then they assign it to their abilities, that, in turn, causes 
the integration of further positive information to the image of oneself and motivation to achieve further emotional 
gratification [1]. Individuals with low self-esteem are uncertain picture of me. They approach the task so as to avoid 
failures, which they consider very likely. When you actually meet them failing, they consider that failures are due to their 
personal lack of ability than external circumstances. Uncertainty self-image and a tendency to protect I mean that is 
unlikely to believe in the possibility of achieving success, despite the fact that their desire [2]. 

Significant differences between individuals with high and low self-esteem are also noticeable in the levels of 
endurance and activity. High self-esteem has an impact on making more different activities and more persistent pursuit 
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of the goal. It is closely related with the conviction of self-efficacy and internal placement of control. People with high 
self-esteem are committed to the objectives related to achievements and are willing to take risks, while low self-esteem 
primarily orients human behavior to avoid failures and preference for safe situation [9]. 

Conclusion 
Analysis of the results confirmed the hypothesis, put forward by us, that people with higher levels of self-esteem 

recognize sailing skills and knowledge  as easier and learn faster, while students with lower self-esteem, these activities 
account for a bigger difficulty. 

Self-acceptance and self-esteem have a substantial impact on goal setting, on perception and taking of various tasks 
[4]. It is therefore important to help young people to build adequate self-esteem and positive self-image, because faith in 
its own strength and capabilities is a key element in achieving success in every area of life [15]. 

Participation in the classes of sailing is an important contribution to the study of one’s own personality and the 
opportunity to disclose existing potentials and abilities. Sailing is a challenging area of activity, and mastery of skills 
associated with it, gives you a great sense of satisfaction and success. Both these elements constitute an important factor 
in the formation of human self-esteem. 
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