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INFLUENCE OF DIFFERENT APPROACHES TO TRAINING OF MAIN MOVEMENTS ON PHYSICAL 
FITNESS OF 4 YEARS BOYS WITH VARIOUS MOTOR ASYMMETRY  

Galamandjuk L. L.  
Lesya Ukrainka Eastern European National University 

 
Abstract. Purpose: determination of effectiveness of different training main movements’ methods in physical fitness 
improvement of boys with different manual motor asymmetry.  Material:  50 boys with ambidexterity (4 years old age) 
took part in the research. There was used the following: oral questioning, dynamometry and methodic by M.M. 
Bezrukikh. Results: usage of one of variants of “symmetric” approach determines specificities of motor qualities’ 
development: among boys with ambidexterity in motor asymmetry variant “first with passive hand, then with active 
one” and variant “first with active and then with passive hand” ensure improvement of all tested qualities (except 
flexibility and quickness). Boys with right orientation of manual motor asymmetry demonstrated improvement of all 
qualities (except coordination in ballistic movements for accuracy, fulfilled by right arm) in the first variant. In the 
second variant all qualities (except already mentioned quickness) are improved. Conclusions: with any orientation of 
manual motor asymmetry the necessary condition of high activity and successful child’s training is development of 
interaction between cerebral semi-spheres. Coordinated movements by left and right arms strengthen such interaction. 
That is why it is purposeful to consequently fulfill every movement by every arm and by two arms simultaneously.  
Key words: motor, asymmetry, qualities, boys, pre-school age children.  

 
Introduction1 
In the process of teaching and educating of pre-school age children it is necessary to consider orientation of 

functional asymmetry of their brains, in particular manual motor asymmetry (MMA) [2; 4; 9; 11–13; 15]. In aspect of 
the above mentioned it is important to know similar trends and specificities of functional potentials’ changes, 
development of physical (motor) qualities of such children in pre-school period. At the same time these data are 
practically absent [1; 10], that conditions demand in appropriate researches.  

The data of special literature on problems of brain’s functional asymmetry witness about existence of the 
following: distribution and duplicating of functions in semi-spheres; specific character of information processing in 
semi-spheres; disordering of behavior reactions and their specificities in case of change of semi-spheres’ functional 
state; dependence on emotions, memory, type of adaptation [12; 15]. The recent data [2; 6; 14; 16–19] зwitness about 
existence of serious discrepancies between psycho-physiological indicators of children with left (LMA) and right 
(RMA) orientation of MMA. For example they differ: by level of semi-spheres’ autonomy; by interaction of interaction 
of cortex structures (in this connection by choice of variants of functioning’s strategy); by creative abilities; by 
development of optical-space and visual functions, ability to concentrate attention at certain object; by quickness of 
distribution and re-switching of attention; by scope of short-term, long-term, instant and image memory.   

Besides, development of will qualities is also asynchronous (it is more intensive among children with left LMA), 
psycho-motor qualities and space perception (they are better developed in children with RMA) [7; 19]. The carried out 
by us research [5] showed the following: statistically confident differences between indicators of cognitive function of 
4-6 years boys with different MMA orientation; peculiarities of changing of physical fitness of girls when using 
different variants of main movements’ training. At 3-5 yrs. age development of manual fitness of boys and girls with 
different MMA orientation is characterized by hetero-chronia [1].  

At the same time we found that studies of such children’s motor qualities are random and fragmentary [1; 10]. 
There are no data, received by longitudinal method. Effectiveness of offered [1; 8] variants of 3-6 yrs children’s training 
to motor actions in comparison with traditional approach (considering only child’s preferences) have not been studied. 
The above mentioned condition demand in such research.  

Purpose, tasks of the work, material and methods  
The purpose of the research is to determine effectiveness of different variants of main movements’ training for 

improvement of physical fitness of 4 years age boys with different MMA orientation. The task of the research is to 
determine MMA orientation and output values concerning development of motor qualities; to conduct one-year forming 
experiment; to determine summarizing values concerning development of motor qualities; to fulfill comparative 
analysis of changes in the tested groups. 

The following methods of the research were used: general scientific (analysis, generalization of information 
from literature sources); pedagogic (testing, experiment); oral questioning; dynamometry and methodic by M.M. 
Bezrukikh [3], for determination of MMA orientation, mathematical statistic. Experiment covered 50 boys with 
ambidexterity (12 in first, 13 in second experimental groups (EG1, EG2) and 25 – in control group – CG; 67 boys with 
RMA (accordingly 21, 21 and 25) and 61 – with LMA (18, 18 and 25). In all EG 1 we used first variant of “symmetric” 
approach to main movements’ training. It implied training of movement first with passive arm (leg) up to established 
skill; after this – by active limb. In all EG2 we used second variant of approach, which implied reverse sequence of 
training. Boys of every CG were trained with traditional approach: movements were trained by chosen by them limb. 

                                                 
© Galamandjuk L. L., 2015 
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With it there was no influence on the tested motor skills; organization of trainings and the used methodic did not differ.  
Pedagogic testing was conducted in September and in May.  

Results of the research  
All boys from EG1 and EG2 demonstrated significantly (at level from р<0.05 to <0.001) improvement of 

most of motor qualities. Exception was mobility in lumbar spine and quickness, condition of which remained 
unchanged. In CG the latter also remained unchanged. Additionally – coordination in ballistic movements for accuracy 
by left and right arms (see table 1). It was found that EG members showed better dynamic of motor qualities than CG. It 
pointed at higher effectiveness of “symmetric” approach to training of boys with ambidexterity in motor asymmetry, 
than traditional one. It was proved by other result – indicators at the end of experiment. For example in EG1 and EG2 
absolute muscular strength, coordination in cyclic movement, ballistic movements for distance and accuracy, fulfilled 
by right and left arms, were substantially better than in CG; in the latter improvements were found in no indicators.  

Table 1 
Indicators of motor qualities in groups of boys with AMA during forming experiment  

 
Indicator 

G
ro

up
  At the 

beginning  
At the end  Change  Confidence of difference, t 

 
x 1 

 
m 

 
x 2 

 
m 

Absolute 
value  

 
% 

 
t 

EG1-
CG 

EG2-
CG 

EG1-
EG2 

Hand dynamometry 
of active hand, kg 

EG1 3.9 0.1 5.7 0.11 1.8 46.2 12.1*** 
2.63 

* 
2.14 

* 0.61 EG2 4.1 0.14 5.6 0.12 1.5 36.6 8.13*** 
CG 4.1 0.1 5.1 0.2 1.0 24.4 4.47*** 

 
Forward bending, 
sitting, сm 

EG1 6.1 0.5 6.6 0.71 0.5 8.2 0.58 
0 0.12 0.11 EG2 6.0 0.14 6.7 0.58 0.7 11.7 1.17 

CG 6.1 0.7 6.6 0.6 0.5 8.2 0.54 
 
20 meters’ run from 
walking, sec.  
 

EG1 7.6 0.18 7.3 0.19 –0.3 3.9 1.15 

0.41 0 0.4 EG2 7.6 0.21 7.4 0.16 –0.2 2.6 0.76 
CG 7.6 0.2 7.4 0.15 –0.2 2.6 0.8 

Long jump from the 
spot, cm 

EG1 70.3 1.42 83.1 1.45 12.8 18.2 6.31*** 
1.34 1.15 0.25 EG2 71.1 1.75 82.6 1.32 11.5 16.2 5.25*** 

CG 70.6 1.7 80.3 1.5 9.7 13.7 4.28*** 
 
Shuttle run 
 3х5 m, sec. 

EG1 9.0 0.11 7.7 0.07 –1.3 14.4 9.97*** 3.28 
** 

3.28 
** 0 EG2 8.9 0.13 7.7 0.07 –1.2 13.5 8.13*** 

CG 8.9 0.12 8.1 0.1 –0.8 9.0 5.12*** 
Throw for distance 
by right arm, m.  
 

EG1 3.7 0.14 6.6 0.16 2.9 78.4 13.6*** 
1.95 1.29 1.0 EG2 3.7 0.17 6.4 0.12 2.7 73.0 13.0*** 

CG 3.8 0.15 6.1 0.2 2.3 60.5 9.2*** 
Throw for distance 
by left arm, m.  
 

EG1 3.7 0.18 5.1 0.11 1.4 37.8 6.64*** 4.49 
*** 

3.37 
** 1.29 EG2 3.6 0.15 4.9 0.11 1.3 36.1 6.99*** 

CG 3.6 0.17 4.3 0.14 0.7 19.4 3.18** 
Error in throw for 
accuracy by right 
arm, cm  
 

EG1 36.2 1.9 27.2 1.7 –9.0 24.9 3.53** 
3.25 
** 

3.03 
** 0.34 EG2 36.0 2.2 28.0 1.6 –8.0 22.2 2.94* 

CG 35.4 2.1 36.5 2.3 1.1 –3.1 0.35 

Error in throw for 
accuracy by right 
arm, cm  
 

EG1 34.7 1.9 23.0 1.3 -11.7 33.7 5.08*** 
3.13 
** 

2.93 
* 0.05 EG2 35.1 2.1 23.1 1.5 -12.0 34.2 4.65*** 

CG 34.1 2.4 30.2 1.9 -3.9 11.4 1.27 

 
Data of boys with RMA witnessed that in EG1 all motor qualities (except coordination of ballistic movements 

for accuracy by right and left arms) significantly improved. The mentioned coordination remained unchanged (see table 
2). In Eg2 such unchanged indicator was the same. Besides, quickness also unchanged; other qualities improved within 
14.1–53.5 % (р<0.01÷0.001). In CG quickness remained unchanged. Coordination of ballistic movements for accuracy 
by right and left arms worsened accordingly by 22.3 and 23.9 % (р<0.05).  

Besides, at the end of experiment in EG1 and EG2 all indicators (except flexibility, quickness and speed 
power) were much better than in CG. At the same time, at the end of academic year in EG1 and EG2 absolute muscular 
strength, coordination of cyclic movements, ballistic movements for distance and accuracy were developed much better 
than in CG. It witnessed about higher effectiveness of variants of “symmetric” approach to training than traditional in 
development of motor skills of boys with RMA.   

Concerning boys with LMA we received the following results: in EG1 all motor skills substantially improved 
(except coordination of throws for accuracy by right arm); in EG2 – except the same quality and mobility in lumbar 
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spine, quickness – they showed only positive trend (see table 3). In CG such trend was noticed in quickness and 
coordination in ballistic movements for accuracy by left arm. At the same time, coordination of ballistic movements for 
accuracy by right arm worsened by 30.4% (р<0.01).  

Table 2 
Indicators of motor qualities in tested groups of boys with RMA during forming experiment  

 
Indicator 

G
ro

up
  At the 

beginning  
At the end  Change  Confidence of difference, t 

 
x 1 

 
m 

 
x 2 

 
m 

absolute  
% 

 
t 

EG1-
CG 

EG2-
CG 

EG1-
EG2 

Hand dynamometry 
of active hand, kg 

EG1 5.5 0.16 7.7 0.12 2.2 40.0 11.0*** 
3.09 
** 

2.82 
* 0.61 EG2 5.3 0.15 7.6 0.11 2.3 43.4 12.4*** 

CG 5.4 0.2 6.7 0.3 1.3 24.1 3.61** 
 
Forward bending, 
sitting, сm 

EG1 6.6 0.51 9.3 0.39 2.7 40.9 4.21*** 
0.16 0.16 0.36 EG2 6.7 0.48 9.1 0.4 2.4 35.8 3.84** 

CG 6.9 0.6 9.2 0.5 2.3 33.3 2.94* 
 
20 meters’ run from 
walking, sec.  
 

EG1 7.3 0.15 6.7 0.18 –0.6 8.2 2.56* 

0.43 0 0.4 EG2 7.2 0.13 6.8 0.17 –0.4 5.6 1.87 
CG 7.2 0.18 6.8 0.15 –0.4 5.6 1.71 

Long jump from the 
spot, cm 

EG1 71.1 1.4 89.2 1.6 18.1 25.5 8.51*** 
0.24 0.34 0.52 EG2 72.4 1.6 87.9 1.9 15.5 21.4 6.24*** 

CG 71.5 1.5 88.7 1.4 17.2 24.1 8.4*** 
 
Shuttle run 
 3х5 m, sec. 

EG1 8.5 0.1 7.3 0.07 –1.2 14.1 9.83*** 3.28 
** 

3.12 
** 0 EG2 8.5 0.09 7.3 0.08 –1.2 14.1 9.97*** 

CG 8.5 0.11 7.7 0.1 –0.8 9.4 5.38*** 
Throw for distance 
by right arm, m.  
 

EG1 4.3 0.18 6.8 0.19 2.5 58.1 9.55*** 3.06 
** 

2.17 
* 0.71 EG2 4.3 0.15 6.6 0.21 2.3 53.5 8.91*** 

CG 4.1 0.12 6.0 0.18 1.9 46.3 8.8*** 
Throw for distance 
by left arm, m.  
 

EG1 3.2 0.13 4.8 0.14 1.6 50.0 8.37*** 4.88 
*** 

4.3 
*** 1.12 EG2 3.1 0.12 4.6 0.11 1.5 48.4 9.21*** 

CG 3.0 0.11 3.9 0.12 0.9 30.0 5.5*** 
Error in throw for 
accuracy by right 
arm, cm  
 

EG1 32.0 1.9 28.1 2.1 –3.9 12.2 1.38 
3.11 
** 

3.83 
** 0.24 EG2 31.5 1.7 27.5 1.4 –4.0 12.7 1.82 

CG 30.9 1.8 37.8 2.3 6.9 -22.3 2.36* 

Error in throw for 
accuracy by right 
arm, cm  
 

EG1 33.9 1.9 29.6 2.1 –4.3 12.7 1.52 
3.86 
** 

3.59 
** 0.16 EG2 34.4 1.6 30.1 2.3 –4.3 12.5 1.53 

CG 34.8 1.9 43.1 2.8 8.3 -23.9 2.45* 

 
Besides, at the end in Eg1 and EG2 development of most of motor skills was better than in CG. Exception was 

mobility in lumbar spine, quickness and speed-power. Their level was practically equal in all boys. The mentioned 
above permitted to make the same conclusion, like in case with boys with AMA and RMA.  

Discussion  
Results of all EG boys with different MMA were connected with involvement of both brain semi spheres in 

main movements training (movements were fulfilled both by active and passive arms or legs in any direction). With 
traditional approach one semi-sphere activated to larger extent, videlicet depending on boy’s preference in fulfillment of 
movement by certain arm or leg, in certain direction. It is proved by conclusions of other researchers [6; 9; 11; 12]: with 
any MMA orientation the necessary condition of high activity and success of training is development of child’s 
interaction between semi-spheres; coordinated movements by left and right arms increase such interaction, that is why it 
is purposeful to fulfill movements by each arm in sequence as well as by two arms simultaneously.  
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Table 3 
Indicators of motor qualities in tested groups of boys with LMA during forming experiment  

 
Indicator 

G
ro

up
  At the 

beginning  
At the end  Change  Confidence of difference, t 

 
x 1 

 
m 

 
x 2 

 
m 

Absolute 
value 

 
% 

 
t 

EG1-
CG 

EG2-
CG 

EG1-
EG2 

Hand dynamometry 
of active hand, kg 

EG1 5.0 0.18 6.9 0.12 1.9 38.0 8.78*** 
4.69 
*** 

3.53 
** 1.13 EG2 5.3 0.15 6.7 0.13 1.4 26.4 7.05*** 

CG 5.2 0.2 6.0 0.15 0.8 15.4 3.2** 
 
Forward bending, 
sitting, сm 

EG1 6.4 0.71 8.9 0.41 2.5 39.1 3.05** 
0.2 0.09 0.39 EG2 6.3 0.95 8.6 0.65 2.3 36.5 2.0 

CG 6.1 0.8 8.7 0.9 2.6 42.6 2.16* 
 
20 meters’ run from 
walking, sec.  
 

EG1 7.0 0.16 6.5 0.08 –0.5 7.1 2.8* 

0.62 0 0.69 EG2 7.0 0.19 6,6 0.12 –0.4 5.7 1.78 
CG 7.0 0.2 6.6 0.14 –0.4 5.7 1.64 

Long jump from the 
spot, cm 

EG1 78.8 2.1 94.8 2.3 16.0 20.3 5.14*** 
0.19 0.21 0.4 EG2 77.9 1.9 93.6 1.9 15.7 20.2 5.84*** 

CG 80.8 1.8 94.2 2.2 13.4 16.6 4.7*** 
 
Shuttle run 
 3х5 m, sec. 

EG1 8.0 0.13 7.1 0.06 –0.9 11.3 6.29*** 2.77 
* 

2.77 
* 0 EG2 7.9 0.11 7.1 0.06 –0.8 10.1 6.38*** 

CG 7.9 0.14 7.4 0.09 –0.5 6.3 3.0** 
Throw for distance 
by right arm, m.  
 

EG1 3.6 0.16 5.4 0.12 1.8 50.0 9.0*** 3.24 
** 

2.91 
* 0.64 EG2 3.5 0.19 5.3 0.1 1.8 51.4 8.38*** 

CG 3.6 0.2 4.7 0.18 1.1 30.6 4.1*** 
Throw for distance 
by left arm, m.  
 

EG1 4.0 0.11 6.1 0.12 2.1 52.5 12.9*** 5.3 
*** 

4.48 
*** 1.28 EG2 3.9 0,.3 5.9 0.1 2.0 51.3 12.2*** 

CG 4.0 0.1 5.2 0.12 1.2 30.0 7.7*** 
Error in throw for 
accuracy by right 
arm, cm  
 

EG1 42.1 2.1 38.9 1.2 –3.2 7.6 1.32 
5.96 
*** 

5.15 
*** 1.29 EG2 41.6 2.3 41.0 1.1 –0.6 1.4 0.24 

CG 40,1 2.5 52.3 1.9 12.2 -30.4 3.89** 

Error in throw for 
accuracy by right 
arm, cm  
 

EG1 25.8 1.4 16.9 1 –8.9 34.5 5.17*** 
3.64 
** 

2.99 
** 0.81 EG2 26.8 1.6 18.1 1.1 –8.7 32.5 4.48*** 

CG 26.2 1.5 24.4 1.8 –1.8 6.9 0.77 

 
On the other hand the received data are not in agreement with results of some researchers [4]. In particular, 

they are the data about advantage of “symmetric” approach, used in EG2 in comparison with approach used in EG1. We 
think that one of reasons of this is different age of the tested and the fact that this author studied only changes in 
coordination.  

Concerning specificities of development of motor qualities of boys with different MMA during 4th year of life 
we note concordance with information of other researchers [4; 8]. It witnesses about significant conditioning of 
manifestation and age dynamic by individual morphological functional development. Such development forms 
individual motor profile of a person, in which one of advanced places is engaged by motor asymmetry. Ignoring of this 
fact is inadmissible, as far as the latter is a determining one for body and limbs’ sizes, internal organs, sectors of central 
nervous system (CNS), asymmetry of functional activity of all systems of organism.  

The latter is proved by data, received by Ye.D. Khomska (1997): existing specific neuro-dynamic 
psychological profile is in interconnection with type of functional profile of brain’s lateral organization. Such type is a 
factor, which ensures individual specificity of motor function. It reflects distribution of domination of brain’s 
functioning in its functioning and in sensor function. The type of lateralizing of semi-spheres is a neuro-physiological 
basis of psycho-physiological individuality. But they are combined in typological groups by complex of such 
characteristics [7]. In connection with the latter it is noted [4]: representatives of LMA and RMA samples differ by 
manifestation of quickness, speed-power, coordination features of upper and lower limbs; value and orientation of 
motor parameters are different and depend on age, coordination complexity of task, requirements to accuracy and 
direction, lever of urgency of choice.  

Conclusions  
1. Independent on approach to main movements’ training of 4 years boys with different MMA they 

demonstrate substantial improvement of absolute muscular strength, speed-power quality, coordination in cyclic 
movements, in ballistic movements for distance and accuracy by each arm. Besides, increment of most of them (except 
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speed-power, coordination in ballistic movements for distance by right arm) was significantly higher in case of one of 
“symmetric” approach, effectiveness of which is practically equal.  
2. Usage of one of variants of “symmetric” approach determines peculiarities of development of motor qualities: 
concerning boys with ambidexterity in motor asymmetry AMA, variant “first by passive then by active arm” and 
variant “first by active then by passive arm” ensure improvement of all tested parameters, except flexibility and 
quickness.  Concerning RMA boys with first variant all parameters improve except coordination in ballistic movements 
for accuracy by right arm, with other – all parameters except the a.m. one and quickness. LMA boys demonstrated the 
same results, except flexibility and quickness. 

Further researches imply working out of methodic system of influence of indicators of pre-school age children 
at physical culture classes, considering the obtained data. 
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PRINCIPLES OF DEVELOPING A WELL-ROUNDED PROGRAM OF PHYSICAL REHABILITATION 
FOR FEMALE STUDENTS IN THE SPECIAL MEDICAL GROUP WITH CONSIDERATION OF 

PHYSICAL ACTIVITY IMPAIRMENT 
Golod N. R. 

Vasyl Stefanyk Precarpathian National University 
 
Abstract. Purpose: to highlight the main provisions of a comprehensive physical rehabilitation program for students of 
special medical group based on violations of the motor capacity. Material: testing 24 students of special medical group 
and the same number of their healthy peers on standardized tests of physical qualities. To reflect the movement 
disorders applied functional movement screen. Results: a program of rehabilitation of the students included: lifestyle 
modification; morning hygienic gymnastics; kinesitherapy (using yoga fitness, functional training); aerobic exercise 
(swimming, Nordic Walking, jogging, aerobics wellness); massage. First presented a unified approach to working with 
students of special medical groups - selection based on load capacity motor disorders according to the results of tests of 
functional movement screen. The complexity of the impact of the program involves the impact on the physical, social 
and mental health components. Conclusions: the author's program of physical rehabilitation of students of special 
medical group is complex. 
Keywords: students, special medical groups, physical rehabilitation, movement capacity. 
 

Introduction1 
It has been commonly accepted that epidemic of chronic not catching diseases (CNCD) is to certain extent 

connected with way of life and caused by it risk factors. This fact is directly connected with social, economical and 
ecological determinants of health [8, 16, 21]. They include education, availability of healthy eating, psycho-social 
stress, accessibility of health protection services and infrastructures, supporting healthy life style. Besides, there are 
other risk factors of CNCD, connected with way of person’s life: tobacco smoking, wrong eating, insufficient physical 
activity and alcohol. Correction of the mentioned above factors will facilitate individual risk owing to influence on such 
biological factors as excessive body mass, arterial hyper-tension, disordering of fat and carbohydrate metabolism [10, 
12, 16, 20]. 

Youth is the most vulnerable and strategically important for state strata of population. That is why main 
priority of modern medicine and rehabilitation shall be prophylaxis, oriented on increasing of youth’s information about 
after effects of wrong life style, on early detection of these after effects and quick, full fledged correction of the detected 
defects with non-medical methods [8]. 

Objective indicator of students’ unhealthy condition is the fact that with every year quantity of special health 
groups’ members increases.  

Modern physical education system for higher educational establishments’ students in Ukraine is not able to 
ensure sufficiently normal life functioning, health protection and recreation of workability. The reasons are: too old 
methodic system of students’ physical education, absence of governmentally approved programs of innovation means 
and technologies of physical education. Besides, recent years, rehabilitation direction of physical culture classes as 
mean for health and workability recreation has been being propagated. For example, in National doctrine of physical 
culture and sports development №1148/2004, dt. 28.09.2004 it is stressed that it is necessary to develop health related 
measures with the help of physical rehabilitation methods. One more problem of practical work with special health 
groups’ students is absence of unified multifunctional criterion of students’ differentiation inside every group. That is 
why working out of new programs of physical rehabilitation, considering, on the one hand, detected pathologies and, on 
the other hand, students’ interests in modern kinds of physical functioning, has been still remaining urgent and 
demanded.  

Purpose, tasks of the work, material and methods  
The purpose of the research: is to render main principles of author’s program for girls students of special 

health groups, considering defects of motor functioning. 
Material and methods of the research: theoretical analysis and generalization of scientific-methodic literature 

and author’s experience as the basis of creation of author’s program for special health groups’ girl students, considering 
defects of motor functioning.  

We tested 24 girl students of special health groups (SHG) of Ivano-Frankivsk national medical university and 
the same quantity of their healthy peers who composed control group. Girl students of special health group were divided 
into SHG1 and SHG2 (12 girls in every group). In further tests SHG 1 was a group of comparison as far as girl students 
of this group were taught as per “Typical program of academic discipline for higher II-IV accreditation levels’ medical 
higher educational establishments’ students” [13]. For SHG 2 girl students, author’s physical rehabilitation program 
was worked out.  
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Main unified criteria for of substantiation of girl students’ functional state assessment we took determination of 
motor ability. This parameter was assessed in complex way by two methods. The first was testing with the help of 
standard tests for determination of physical skills, envisaged for main and special health groups. The second method of 
motor defects’ detection was functional movement screen (FMS). FMS is an innovative system, which is used for 
assessment of quality of fulfilled exercises’ and stabilizing movements’ fulfillment. These movements create unusual 
situation for organism, in which its weakness and unbalanced condition become evident in case of absence of 
appropriate balance and mobility. Advantage of FMS is that coach-rehabilitator works for improvement of certain 
person’s physical fitness and applies this system, having simple quantitative method of basic motor functioning’s 
assessment [4]. 

Results of the research  
In the course of working out of rehabilitation program for SHG girl students, considering defects of motor 

functioning we based on results of previously conducted tests. The received data (SHG girl students’ lagging behind 
their healthy peers by indicators of strength, flexibility, dexterity, test results by all FMS exercises) substantiate 
conclusion that the tested girl students require serious improvement of their health.  

With creation of physical rehabilitation program we considered methodic principle of “Typical program of 
academic disciplines for II-IV accreditation medical higher educational establishments’ SHG students”. This program 
regulates content of in-class and out-of-class learning of main and special health groups students and determine 
sequence of physical skills’ mastering. 

The worked out program of complex rehabilitation of SHG girl students, considering defects of motor 
functioning included: modifying of life style; morning hygienic exercises, kinesiotherapy (including fitness-yoga 
exercises, functional training, aerobic loads – swimming, health related walking, jogging, health related aerobics) 
massage. With working out of the program we followed requirements of adequacy, strict dozing of physical loads, their 
systemic character, gradual expansion of means for ensuring of complex influence on internal organs and muscular 
skeletal apparatus.    

Complex program of physical rehabilitation was being implemented during all academic year in three stages: 
preparatory, main and supporting (see fig.1).  

Modifying of life style   
Girl students were given recommendations concerning modifying their life style, which were worked out in 

compliance with Countrywide Noncommunicable Diseases Intervention Programe – CINDI. This program was 
officially implemented in practice of prophylaxis-medical institutions of Ukraine [11, 12]. The purpose was reduction of 
not catching diseases’ progressing by elimination of risk factors. The worked out recommendations included:  
- Modifying of eating:  

 Eating of mainly vegetable food, shortening of meat food;  
 Eating minimum 400 g of different vegetables and fruits, preferably fresh;  
 Eating of bread, grain products, pasta, rice or potato several times a day;  
 Reduce consuming of fats;  
 Replace fats by vegetable oils or soft margarines;  
 Cook on steam or stew, bake (it reduces quantity of used fat);  
 Replace meat products with beans, fish, chicken;  
 Use milk and milk products with low content of fat and salt;  
 Use food with low content of sugar, restrict usage of sweets, sweet drinks, refined sugar; prefer product 

with low content of salt (maximum 5 g per day);  
- Modifying of harmful habits:  

 Restrict taking alcohol up to 20 ml of ethanol per day or don’t take it at all;   
 Stop tobacco smoking; avoid passive smoking. 

- Modifying of everyday physical loads: apply moderate everyday physical loads (for example don’t use lift, reduce 
usage of municipal transport).  

Considering determined with questioning low interest in health related trainings and rare attending of sport 
circles, we conducted additionally talks-consultations with girl students about influence of physical exercises on human 
organism and role of physical functioning in rehabilitation and preservation of health.  

Program of kinesiotherapy   
The purpose of kinesiotherapy was correction of motor functioning’s defects, improvement of organism’s 

general condition through improvement of internal organs’ functioning, which was disordered as a result of main 
disease; increasing of functional reserve of muscular skeletal apparatus, elimination of physical inactivity, improvement 
of girl-students’ psycho-emotional state.  

When working out of rehabilitation program we considered students’ unsatisfactory knowledge of modern 
approaches to health improvement, low level of their interest to health related trainings and high in-class academic 
loads of medical university students. That is why, in our trainings we tried to arise girl-students’ interest to modern 
systems of fitness during in-class trainings. For this purpose we chose fitness yoga, functional training and health 
related aerobic. Choice of health related functioning’s kinds was justified by their different orientation and possibility to 
choose exercises according to results of FMS tests as well as to physical qualities to be corrected.  
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Fitness yoga is fulfillment of yoga asana as specific physical exercises without consideration of yoga 
philosophy [2, 15]. Considering high therapeutic effectiveness of yoga [17, 19] and low level of girl-students physical 
fitness (except correcting effect of asana) these trainings had one more purposes – girl-students’ adaptation to regular 
controlled physical loads, development of physical qualities (mainly flexibility and endurance), adaptation of organism 
to increasing physical loads.  

Functional training (FT) is trainings with the help of own body mass with the help of power equipment and is 
aimed to development of cardio-vascular system’s endurance, coordination, general endurance, muscular strength, 
flexibility and etc. [1, 18]. FT forms skills in integration of separate physical qualities in something whole on the base 
of creation of stereotypes of rational, anti-traumatic, correct fulfillment of domestic and professional movements [1, 
24]. In the process of mastering of correct movements’ models for everyday, recreational and professional functioning 
risk of muscular-skeletal apparatus’s traumas, backbone diseases of girl students reduced. In our rehabilitation program 
we used FT with application of band expanders. Advantages of them were: universal character (trainings of all muscular 
groups); individual dozing for girl students with different levels of physical fitness due to regulation of expander’s 
stretching. Elasticity of this equipment excludes sharp movements and does not allow making exercises easier. Besides, 
such exercises are anti-traumatic.  

Aerobic is a number of physical activity kinds, which are combined by some common features and musical 
accompaniment [9, 15, 23]. Our physical rehabilitation program includes health related aerobic, which is characterized 
by simplicity of applied means, possibility of control and self control of health condition, positive emotional 
background of trainings, dancing character of exercises.  

For obtaining of maximal health related effect, in the process of trainings there must appear expressed energy 
losses, simultaneously with smooth durable loading of cardio-vascular and respiratory systems that must have aerobic 
character [3, 5, 9, 14, 15, 22]. That is why, besides health related aerobics, girl students received aerobic loads from 
health related walking, jogging, swimming. With gradual adaptation of organism to increasing physical load intensity of 
exercises increased at the account of increasing of distance and time of fulfillment.  

Program of kinesiotherapy was implemented in in-class and independent trainings. At in-class trainings we 
gave theoretical basis of different health related systems, trained technique of different exercises, corrected mistakes. 
Every training consisted of main, preparatory and final parts. Choice of exercises for kinesiotherapy was individual, 
considering disease of each girl students.  

In preparatory part girl students fulfilled general exercises (different at different stages of rehabilitation -0 
fitness yoga, functional training, health related aerobic). Exercises were fulfilled for main muscular groups of legs, 
arms, torso firs slowly and then with moderate temp. Special attention was paid to deep and smooth breathing. 
Exercises, which require great efforts, were not recommended.   

During main part we trained technique of movements and training itself. Exercises were selected individually, 
considering defects of motor functioning, according to specificity of kinesiotherapy exercises (fitness yoga, functional 
training, health related aerobic) and counter indications. We followed principle of scattering of load. If it was 
impossible without distortion of exercise’s mastering process, we used “re-switching of movements” in the form of 
short-term movements by fresh muscles.  

Final part consisted of exercises for relaxation and breathing exercises. Its purpose was recreation of functional 
state of girl students’ organisms, which were caused by physical loads of main part.  

Massage  
For further hardening of organism, improvement of health, elimination of stress, improvement of adaptation to 

increasing of physical loads and recreation after trainings girl students passed course of general health related self-
massage.   

Implementation of the program resulted in confident improvement of tested physical fitness indicators and 
efficiency of fulfilled FMS exercises in SHG2 in comparison with SHF1 СМГ1 [6, 7]. 

Discussion  
The received in the process of our researches data prove acute character of students’ health (in SHG groups)  

problem (E.G. Bulych, 1986; O.D. Dubogay, A.V. Tsios, M.V. Yevtushok, 2012; O.I. Mozgoviy, 2012), demand in 
seeking of new basic criteria for training of such groups with so non-uniform rehabilitation contingent (O.Yu. 
Ivanochko, 2009; O.P. Kanyscheva, 2011; A.A. Yerokhina, 2014) They also prove urgency of health correction for such 
groups of youth (O.V. Kuznetsova, 2005; V.G. Babenko, L.G. Yevdokimova, Yu.I. Tupitsa, G.L. Khapsalis, 2011). 

In our program for the first time we present new unified approach to work with students of special health 
groups – selection of physical loads, considering current main disease and defects of motor functioning by FMS tests’ 
results. It permits to individualize kinesiotherapy programs with selection of exercises, which offer modern, interesting 
for students, health related trainings: fitness yoga, functional training, health related aerobic. Besides, the work of coach 
on creation of uniform by certain features groups during training becomes easier.   

Complex character of this program’s influence stipulates influence on not only physical component of health at 
the account of physical exercise. Social and psychological components are also positively change at the account of 
better self feeling, rising of level of everyday activity, creation of up-to-date self image.  
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Conclusions  
The presented author’s program of physical rehabilitation for special health group girl students, considering 

defects of motor functioning was worked out on the base of fulfillment of functional movements’ screen exercises and 
assessment of physical fitness. The program is of complex character and includes the following elements: modifying of 
life style, methodic of kinesiotherapy (morning exercises, fitness aerobic), functional trainings, aerobic trainings (health 
related walking, jogging, swimming, aerobic), massage. All these permit to influence on main health components – 
physical, social and psychic.  

The prospects of further work in this direction imply detail analysis of influence of the worked out program on 
functioning of special health group girl students’ organisms.  
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WORKABILITY’S RECREATION METHODIC WITH APPLICATION OF CUPPING MASSAGE AND 
AUTOGENIC TRAINING OF WOMEN STUDENT TEAMS’ BASKETBALL PLAYERS   

Kozina Zh.L. 1, Kozhuhar L.V. 1, Sobko I. N. 2, Vaksler M.A. 1, Tihonova A.A. 1 
1 H.S. Skovoroda Kharkiv National  Pedagogical University 

2Kharkov National Economic University 
 

Abstract. Purpose: to experimentally subsituate effectiveness of non traditional complex methodic of recreation in 
female basketball players‟ training process. Material: 22 basketball players of women student‟s team participated in the 
research. Pedagogic testing was conducted by 12 tests in special physical and technical fitness. Psycho-physiological 
testing was conducted by program PSYCHO-DIAGNOSTIC. Groups were trained by identical programs during 9 
weeks. Results: we authors observed increased physical and technical fitness of basketball players. Besides, quantity of 
mistakes in response to visual irritator reduced. It indirectly witnesses about strengthening of nervous processes. There 
was registered influence of mind on quality of organism‟s recreation after physical loads. Conclusions: the authors 
recommend methodic of cupping massage, combined with autogenic training. Autogenic training implies repeated 
pronouncing by instructor (or independently by sportswomen) of text, describing coming turn by turn natural images. 
Peculiarities of massage were influence of massage passes on muscles and ligaments. Cupping massage was used after 
warming up classic massage techniques.   
Key words: recreation, basketball, massage, psycho-regulation, girl students. of coming turn by turn natural images 

 
Introduction1 
Recreational processes take an important place in training of sportsmen and  require effective and practical 

methods, which would not cause adverse effects [1, 3, 7, 9, 10, 13, 17]. Massage is rather effective mean of 
rworkability‟s recreation [2, 4, 18, 19, 20]. Its positive effect is undoubted [1, 2, 6, 20]. But problem of recreation of 
workability in basketball has still remained unsolved [11, 12, 14, 15, 22]. It is connected with the fact that loads in 
basketball require high physical fitness [23, 25, 26, 28, 31, 33]. That is why classic massage can not satisfy demands of 
modern basketball.  

As P.B. Yefimenko (2009) [6], Yu.S. Slyzniuk (2009) [21] note at medern stage ancient method of cupping 
massage is becoming more and more widely spread; main action of it is ensured by creation of vacuum and activation 
of blood circulation. Besides, in works [5, 14, 22] autogenic training as mean of psycho-physical condition‟s 
normalizing, vegetative balance optimizing and adaptation processes‟ improvement, is discribed. It is logical to assume 
that cupping massage can be effective in basketball. Also we can assume that effectiveness of cupping massage can be 
increased with application of autogenic training. The latter also develops so important for basketball psychological and 
mental abilities.  

However, at present methodic of cupping massage in combination with autogenic training has not been being 
worked out and used in training practice of women-basketball players.  

Purpose, tasks of the work, material and methods  
The purpose of the work is to experimentally substituate effectiveness of non traditional complex recreation 

methodic in basketball training process, which combines cupping massage and autogenic training.  
In the research basketball players of women student‟s team of KNPU, named after G.S. Skovoroda, 

participated (11 sportswomen – experimental group and 11 – control group). Before experiment the groups were tested 
by pedagogic and psycho-physiological tests (in November 2014 – before pedagogic experiment and in January 2015 – 
after pedagogic experiment). The groups were practically identical before experiment; calculated values of Sjudent‟s t-
criterion were less than critical. The groups were trained by identical programs during 9 weeks. In experimental group 
we practiced the worked out methodic of recreation. In control group we use classic massage.  

Pedagogic testing was conducted by 12 tests, which are used in combined teams of Ukraine and Russia [14]. 
Psycho-physiological tests were the following: determination of time of simple and complex response to light irritator 
in different modes of signal‟s supply. Tests were conducted by program “Psycho-diagnostics” [16]. 

Results of the research  
We worked out methodic of combined application of cupping massage and autogenic training (AT). The 

methodic implies repeating of text, describing alternating natural images, by instructor or independently by sportsmen. 
With application of such AT methodic text can be varied in wide range, but for achievement of required effect it is 
necessary to follow main principles: 1- the best relaxation effect is reached with the help of image of grand landscape 
(“ocean”, “deep river”, “glade with a lot of flowers”, “sky, covered with stars”, “sun shine” and so on); 2 – images of 
nature shall be beautiful, easy for perception, well known in everyday life; 3- text AT is constructed so that sinking in 
natural image would be gradual and smooth [14]. 

Besides autogenic training, cupping massage was a component of complex methodic. The massage was applied 
twice a week after training. Peculiarity of the massage is its influence on not only muscles, but on ligament as well.  
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Before starting of cupping massage we carried out light stroking with hands and rubbing in of massage oil. 
Then we took silicon cup (200 ml volume) and created vacuum in it by pressing it when putting on body. Duration of 
massage was 5-15 minutes everyday or on alternate days. Time of massage was chosen individually.  

Application of authors methodic of cupping massage‟s combining with modified form of autogenic training for 
recreation of female basketball players resulted in strengthening of special; physical and technical fitness. It is 
witnessed by improvement of results of test “Jump quickness”: in experimental group quantity of jumps for 20 seconds 
increased from 26.33±5.13 times to 35.67±4.89 times (р<0.01). In control group such changes are unconfident (from 
32.33±9.31 times to 32.50±9.79 times (р>0.05) (see fig.1). Analogous results we received in test “Speed technique”: in 
experimental group time of test fulfillment reduced from 190±6.0 sec. to 139±5.4 sec. (р<0.05). In control group – from 
10.07±0.76 sec. to 9.83±0.63 sec. (р>0.05) (see fig.1). 
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 Fig.1. Change of female basketball players’ physical fitness resulted from application of methodic of workability’s 
recreation:  
1 – 6 meters‟ run, sec.; 2 - 2*28 meters‟ run, sec.; 3 - High jump, cm; 4 – “Jump quickness”, quantity of times; 5 – 
“Speed technique”, sec.; 6 – Throw of filled ball from run, meters; 7 - Throw of filled ball from the spot, meters; 8 – 
Ball throws from middle distance, q-ty of hits from 10; 9 – Penalty throws, q-ty of hits from 20; 10 – Special endurance, 
sec.; 11 – HBR in rest, b.p.m. -1; * - р<0.05; ** - р<0.01; *** - р<0.001; EG - експериментальна група; CG –control 
group; T –tests, CI –change of indicators. 

 
Besides, in experimental group we observed increase of throws‟ accuracy (middle distance from 10 throws): 

from 2.50±1.05 times to 7.33±1.97 times (р<0.001), in control group such changes were not confident (from 1.76±0.82 
times to 1.67±1.21 разів (р>0.05). 

The worked out authors‟ methodic, combining cupping massage and modified autogenic training resulted in 
reduction of mistakes in simple and complex responses to visual irritator that indirectly witnesses about strengthening 
of nervous processes (Ye.P. Ilyin, 2011; V.B. Lizogub, M.I. Makarenko, 2012).  
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Fig2. Change of indicators of female basketball players’ psycho-physiological potentials resulted from application of 
authors’ methodic of workability’s recreation:  

1 – Simple visual motor response, time, m.sec.; 2 – Simple visual motor response, mistakes, quantity; 3 - Simple visual 
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motor response, mistakes S, m.sec.; 4 – Complex visual motor response, time, m.sec.; 5 - Complex visual motor 
response, mistakes, quantity; 6 - Complex visual motor response, S, m.sec.; 7 - Complex visual motor response with 
feedback, time, m.sec.;  8 - Complex visual motor response with feedback,mistakes, quantity; 9 - Complex visual motor 
response with feedback, S, m.sec.; 10 - Complex visual motor response with feedback, minimal time of signal‟s 
exposition, m.sec.; 11 - Complex visual motor response with feedback, general time of test‟s fulfillment, m.sec.;  12 - 
Complex visual motor response with feedback, time of coming to minimal exposition, m.sec.;  * - р<0.05; ** - р<0.01; 
*** - р<0.001; EG – Experimental group; CG – Control group; T – tests; CI – Change of indicators, % 

 
In experimental group quantity of mistakes in complex visual-motor response reduced from ( x ±S ) 

14.67±2.34 to 12.33 ±2.25 (р<0.05), while in control group analogous changes were unconfident (from 13.0±3.85 to 
14.0±3.69 (р>0.05). 

Discussion  
Potentials of construction of training process with application of combined sportsmen‟s recreational means 

(including sportswomen-basketball players) have not been studied sufficiently yet [24, 27, 29, 30, 32]. We initiated an 
attempt to determine potentials of complex appication of cupping massage after classic massage and mofified autogenic 
training.  

Application of this methodic increased desire of experimental group memebers to fulfill exersises for general 
and special endurance (as a rule sportsmen of all age groups do not like them). Besides, efficiency of tests for special 
endurance in basketball improved. We connect this fact with influence of cupping massage on blood circulation system 
[21] and detoxication of organism. In combination with sportsmen imagination‟s concentration on abstract images 
effectiveness of cupping massage increases. It agrees with data of authors, whostudied complex influence of different 
recraetional means. It can be explained by the fact that concsious approach to any training aspect significantly 
strengthens direct effect of training factor [12, 13, 14, 22]. 

Thus, application of complex methodic of workability‟s recreation is raher effective in comparison with 
different traditional methodic (classic massage, which was used in control group).  

We have proved that mind can influence on organism‟s recreation just after loads. In compliaence with 
principles of motor physiology [23] and practical experiments [5, 6, 12, 13, 14, 22], coordination interlinks between 
separate sectors of nervous system and nervous muscular apparatuse improve. It was confirmed by received by us data 
concerning improvement of female basketball players‟ coordination (improved accuracy of throws, reduction of tests‟ 
with basketball technical elements fulfillment time).   

Conclusions  
1. The authors worked out methodic of combined application of cupping massage and autogenic training. 

Autogenic training implies repeating of text, describing alternating images of Nature by instructor or by sportsman 
independently. Peculiarity of massage application was influence of massage passes on muscles and ligaments.  

2. Application of authors methodic of cupping massage combined with modified autogenic training resulted in 
improvement of special and technical fitness.  

3. Application of the authors‟ methodic also resulted in reduction of quantity of mistakes in simple and 
complex responses to visual irritator that indirectly witnesses about strengthening of nervous processes.  

The prospects of further researches imply improvement of system of sportsmen workability‟s recreation.  
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PSYCHO-PHYSIOLOGICAL CHARACTERISTICS OF STUDENTS-POWERLIFTERS OF DIFFERENT 
TRAINING EXPERIENCE, WHO HAVE AFFECTIONS OF MUSCULAR SKELETAL APPARATUS 

Lobko V.S. 
Luhansk Taras Shevchenko National University 

 
Abstract. Purpose: study of many years’ power lifting trainings influence on psycho-physiological and other 
characteristics of students, who have affections of muscular skeletal apparatus. Material: the research covered 73 
students of 18-22 yrs. Age, who have different training experience. To exclude influence of previous training on 
experiment’s results, researches were conducted after 2-3 days of rest. The author studied personality’s features (by T. 
Elers). Psychological diagnostic was conducted by methodic of M.V. Makarenko. Results: different psycho-
physiological characteristics, indicators of psychological state and personality’s features were found in students, 
depending on their power lifting training experience. Improvement of functional and nervous power indicators under 
influence of systemic power lifting trainings was detected. Conclusions: it was determined that improvement of 
students’ sportsmanship is accompanied by noticeable improvement of practically all tested indicators.  
Key words: health, personality, power-lifting, psycho-physiological, state, students.  

 
Introduction1 
As per data of specialists one of the most wide-spread diseases of students is connected with affections of 

muscular skeletal apparatus [1, 5, 8]. With it the highest threat of theses diseases is not so defects as certain 
psychological discomfort, which appears in process of person’s socialization in society [2, 4, 7, 10, 11, 14]. Analysis of 
recent researches points that one of promising solution of the mentioned problem is working out of appropriate 
methodic on the base of power lifting physical exercises in extra curriculum work with students [1, 12, 13, 15-19]. With 
it scientists note that up to the present time peculiarities of this kind of sports influence on psychological characteristics 
of students with affections of muscular skeletal apparatus has been being unsolved sufficiently [2, 7]. 

Purpose, tasks of the work,  material and methods  
The purpose of the work: to analyze dynamic of psycho-physiological characteristics, indicators of 

psychological state and personality’s features of students, who have affections of muscular skeletal apparatus under 
influence of many years’ power lifting training.  

Material and methods of the research: 73 students of 18-22 yrs age with different experience of power lifting 
training, who have affections of muscular skeletal apparatus, participated in the research: 21 students trained power 
lifting for 1 year, 18- 2 years, 12 – 3 years, 11 – 4 years and 11 – 5 years of training. The methods of the research: 
theoretical analysis, synthesis and generalization of information, methods of psychological diagnostics and 
mathematical statistics.  

As per the tasks of the research the author studied dynamic of psycho-physiological characteristics, indicators 
of psychological state and personality’s features of students with affections of muscular skeletal apparatus under 
influence of may years’ power lifting trainings.   

For psychological diagnostics we used well known methodic by M.V. Makarenko, which permits to register 
latent period of simple visual-motor response (m.sec), latent period of response to choice of one or two irritators from 
three (m.sec), functional mobility of nervous processes (sec.) and power of nervous processes (quantity of symbols for 5 
minutes). Besides, on the base of express-methodic “Prognoz” we assessed nervous-psychic stability of students and 
studied personality’s features (by T. Elers), their motivation for success and ability to avoid misfortune. In order to 
exclude influence of preceding trainings on results of experiment, we conducted tests after 2-3 days of rest. In tables 1 
and 2 indicators of students’ psychological diagnostic are presented. 

Results of the research  
In table 1 one can see that many years’ power lifting trainings facilitate improvement of students’ (who have 

affections of muscular skeletal apparatus) psycho-physiological indicators. For example, in the course of the researches 
we registered steady increase of indicators of simple visual motor response latent period of students-power-lifters with 
different training experience: 1 year – 330.5 m.sec.; 2 years – 310.9 m.sec.; 3 years – 295.4 m.sec.; 4 years – 281.6 
m.sec.; 5 years – 248.4 m.sec.  

With it confident differences (p<0.05) were registered as follows: between data of 1st and 2nd year students; 
between indicators of 4th and 5th year students.  

We also determined that parameters of latent period of simple visual motor response (by M.V. Makarenko’s 
scale) of 1st-3rd year students were assessed as “below middle” and 4th – 5th year students – as “middle”. Experiment 
permitted to detect that characteristics of latent period of visual motor response to choice of one or two from three 
irritators also increase with increasing of power lifting training experience – from 427.5 m.sec. of 1st year students to 
355.9 m.sec. of 5th year students.  

Such increase is characterized by confident (p<0.05) increase of indicators of students from 3rd to 5th year of 
studying. With it indicators of latent period of visual motor response to choice of one or two from three irritators of 1st – 
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3rd year students were assessed as “below middle” and the same of 4th-5th year students – as “middle”. Analogous – 
positive dynamic of indicators- was registered in studying of influence of many years’ power lifting trainings on 
characteristics of latent period of visual motor response to choice of one from three irritators of students, who have 
affections of muscular skeletal apparatus: 1st year students– 500.2 m.sec.; 2nd year students– 483.3 m.sec.; 3rd year 
students – 474.9 m.sec.; 4th year students– 462.1 m.sec. and 5th year students– 430.7 m.sec. 

Table 1 
Psycho-physiological indicators of students with affections of muscular skeletal apparatus in process of power lifting 

trainings fro first to fifth years of study  

Tested 
indicators 

First year 
(n=21) p 

Second 
year 

(n=18) p 

Third year 
(n=12) p 

Forth year 
(n=11) p 

Fifth year 
(n=11) 

X  m X  m X  m X  m X  m 

Latent period of 
simple visual 
motor response, 
m.sec. 

330.5 6.58 <0.05 310.9 5,98 >0.05 295.4 6.01 >0.05 281.6 5.95 <0.05 248.4 7.01 

Latent period of 
response to 
choice of one 
from three 
irritators, m.sec. 

427.5 7.48 >0.05 409.5 6.71 >0.05 403.7 7.26 <0.05 383.2 7.15 <0.05 355.9 7.85 

Latent period of 
response to 
choice of two 
from three 
irritators, m.sec. 

500.2 8.43 >0.05 483.3 8.12 >0.05 474.9 7.05 >0.05 462.1 6.78 <0.05 430.7 7.01 

Functional 
mobility of 
nervous 
processes, sec. 

74.1 1.27 >0.05 70.3 1.32 >0.05 67.8 1.12 >0.05 66.4 0.99 <0.05 62.9 0.85 

Power of 
nervous 
processes, 
quantity of 
symbols per 5 
minutes 

590.3 9.11 >0.05 605.2 9.15 >0.05 618.3 9.11 >0.05 640.1 9.26 >0.05 648.7 9.31 

Nervous-
psychic stability 

22.31 0.14 <0.05 18.47 0.18 <0.05 16.51 0.15 <0.05 12.43 0.16 <0.05 8.15 0.10 

Motivation for 
success 

9.37 0.08 <0.05 12.15 0.09 <0.05 16.8 0.14 <0.05 17.9 0.20 <0.05 19.0 0.19 

Motivation for 
avoiding 
misfortune 

10.56 0.11 <0.05 13.85 0.14 <0.05 16.91 0.12 <0.05 18.0 0.18 >0.05 18.6 0.21 

 
With it confident distinctions (p<0.05) were found between indicators of 4th and 5th year students. Besides, it was 

determined that parameters of latent period of response to choice of two from three irritators were fixed in 1st – 3rd year 
students. As per M.V. Makarenko’s scale they are assessed as “below middle” while in 4th-5th years students – as   
“middle”.  

Analysis of other psycho-physiological characteristics of students (indicators of functional mobility and power 
of nervous processes) also showed that they improved under influence of systemic power-lofting trainings. As it is seen 
in table 1, 1st year students’ parameters of nervous system functional mobility are 74.1sec. and 5th year students’ -  
62.9 sec. This increase is characterized by confident (p<0.05) improvement of indicators of students from 4th to 5th 
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years. Quantitative characteristics of nervous system processes’ power improved in the following way: 1st year students 
– 590.3 symbols per 5 minutes; 2nd year students – 605.2 symbols per 5 minutes; 3rd year students – 618.3; 4th year 
students - 640.1  and 5th year students – 648.7 symbols per 5 minutes.  

The data, received in the course of the researches, point at substantial improvement of psycho-physiological 
characteristics of students with affections of muscular skeletal apparatus under influence of many years’ trainings of 
power lifting. They also coincide with works of some scientists, devoted to influence of different kinds of sports on 
mental health of pupils and students, who have after effects of cerebral palsy. These authors proved that with specially 
worked out football and track and fields training methodic such students demonstrate improvements of psycho-
physiological characteristics in parallel to improvement of sport results.  

In the course of our experiments we determined that permanent power lifting trainings also positively influence 
on mental state and personality’s features of students with affections of muscular skeletal apparatus. As it is seen from 
table 2 indicators of nervous mental stability increase (p<0.05) with increasing of period of power lifting trainings in the 
following way: 1st year students-power lifters – 22.31 points; 2nd  year students – 18.47 points; 3rd year students – 16.51 
points; 4th year students – 12.43 points; 5th year students – 8.15 points. Analogous trend to increasing (p<0.05) of 
appropriate parameters we found during testing of students personality’s features. It is illustrated by materials of table 2. 
In particular 1st year students demonstrated low motivation for success (9.37 points), that confidently increase (p<0.05) 
in process of systemic power lifting trainings. 2nd and 3rd year students demonstrate middle level (12.15 and 16.8 
points). 4th and 5th year students have moderately high level (17.9 and 19 points). In the same way students’ motivation 
for avoiding of misfortune is characterized (1st year students – 10.56 points) changes up to middle level (2nd and 3rd year 
students) and high level (4th and 5th year students) under influence of many years’ power lifting trainings.  

Discussion  
It should be noted that together with studying of psycho-physiological characteristics, indicators of psychic 

state and personality’s features we conducted pedagogic observations over students’ behavior and their progress in 
education. They resulted in the fact that 4th-5th year students are better in listed above psycho-physiological indicators. 
They also differ from 1st – 3rd year students-sportsmen by better average mark in educational process and are more 
assured in communication with their healthy peers. In our opinion it illustrates complex influence of many years’ power 
lifting trainings on different physiological systems of organism, mental potentials and psycho-emotional sphere of 
students with affections of muscular skeletal apparatus. It should be noted that obtained in experiments results point at 
improvement of mental state indicators and personality’s features of students with affections of muscular skeletal 
apparatus in the process of many years’ power lifting trainings.  They also prove analogous data about positive 
influence of track and fields and football trainings on organisms of patients with cerebral palsy, substantially (p<0.05) 
improve characteristics of nervous-mental stability and features of personality.  

Conclusions  
1. Analysis of the received results of the conducted experimental research permitted to determine quantitative 

parameters of changes in psychological fitness’s characteristics of students with affections of muscular skeletal 
apparatus in the process of many years’ power lifting trainings. In particular, it was detected that increase of students-
power lifters’ sportsmanship is accompanied by confident (p<0.05) improvement of the following characteristics:  

- Parameters of latent period of simple visual-motor response, response to choice of one from three or two 
from three irritators;  

- Quantitative indicators of functional mobility and nervous processes’ power, of nervous-mental stability;  
- Indicators, characterizing students’ motivation for success and avoiding of failures.  
2.The characteristics, obtained in our research can be used for control over indicators of psychological fitness 

of students with different training experience in this kind of sports. The presented results correlate with data of some 
authors, prove and justify demand in working out and implementation of special extra curricular power lifting’s training 
methodic for students with affections of muscular skeletal apparatus, which would be based on theoretical-methodic   
approaches and practical experience of sportsmen-power lifters’ training. 

The prospects of further researches in this direction can be connected with substantiation of appropriate health 
related power lifting training methodic for students with affections of muscular skeletal apparatus considering already 
received material.  
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METHODIC OF COORDINATION’S PERFECTION OF JUNIOR THAEQUANDOISTS AT STAGE OF 
PRE-BASIC TRAINING  

Pashkov I.N. 
Kharkov State Academy of Physical Culture 

 
Abstract. Purpose: experimental substantiation of effectiveness of coordination training methodic of junior 
thaequandoists at stage of pre-basic training. Material: in the research 30 thaequandoists of 12-14 yrs age, who 
composed control and experimental groups, participated. Results: we determined means and methods of training of 
thaequandoists’ coordination abilities. Correlation of exercises for sense of space, muscular sense, sense of time took 
from 15 to 25% of total time of training. During 5 seconds’ work quantity of repetitions was from 8 to 12-15 times. Rest 
pauses between exercises were from 1 to 1-2 minutes. The offered methodic facilitated improvement of coordination 
fitness indicators of thaequandoists: keeping of static balance with open eyes – by 5.08 % and with closed eyes – by 
5.63 %; Romberg’s test on left foot – by 11,4% and on tight – by 8.22%; response of choice – by 15.9%; high jump 
from the spot – by 11.39%; shuttle run – by 5.8%. Conclusions: in the process of perfection of thaequandoists’ 
coordination it is necessary to solve the following tasks: master more and more complex coordination structures of 
motor tasks; master quick re-switching of motor functioning, depending on change of situation; improve accuracy of 
required motor actions; develop stability of space orientation.  
Key words: coordination abilities, methodic, load, thaequando.  
 

Introduction1 
Coordination is one of the most important components of thaequandoist’s motor training. High level of 

coordination is a foundation of success, in which final result is conditioned by high technical fitness; it also facilitates 
mastering of technique of movements.  

V.N. Platonov says that achievement of high sport results in motor functioning is possible under condition of 
mastering of ability to assess and accurately regulate time and space parameters of movements. As it is known, the 
highest results are achieved by those sportsmen, who have highly developed sensor and perceptive abilities [3, 8, 9]. 

Technical and tactical level on battle field is conditioned by stability of motor skills as well as by ability to 
build and coordinate movements with supreme manifestation of this ability – motor coordination [1, 2, 6, 9, 10]. 

Alongside with it, different authors’ views on determination of place and role of coordination training in system 
of sportsman’s training are rather variable. It is recommended to train coordination in integrated way in course of 
technical training [4, 5, 10, 11, 13, 14]. Training of coordination cannot be reduced to one of sides of general training 
but is the core of all its content [7–9, 19]. That is why it is possible to affirm that up to the present time there has existed 
a deficit of scientific-theoretical and methodic publication in the field of methodic of coordination training in 
thaequando.  

Purpose, tasks of the work, material and methods  
The purpose of the research is to experimentally substatiate effectiveness of methodic of coordination training 

of junior taequandoists of 12-14 yrs. age at stage of pre-basic training.  
The tasks of the research: 1. Basing on scientific methodic literature study level of development and 

structure of coordination abilities of 12-14 yrs. age thaequandoists at stage of pre-basic training. 2. Work out and 
experimentally prove methodic of coordination abilities’ training at stage of pre-basic training, considering 
individual potentials.  

Participation in experiment was organized on voluntary basis. 30 sportsmen participated: 15 persons in 
experimental and 15 persons in control groups. Groups were analogous by age, height and body mass of sportsmen. The 
program of our methodic was oriented on training of adequate responding to sudden situations, improvement of space 
orientation, increasing of resistance to irritators of vestibular analyzer at account of rotating movements, coordination of 
movements, formation of ability to asses and regulate dynamic and space-time movements’ parameters.  

Results of the research  
The methodology of our researches was based on theoretical knowledge and generalized experience of 

children’s sport training, described in scientific works [1, 3–5, 7–9, 13, 19]. In the course of study of junior 
thaequandoists physical condition’s structure we used fundamental principles of theory of physical qualities’ training 
and theory of adaptation to specific loads [1, 3, 8–12, 14–18, 20]. 

In fulfillment of coordination exercises we gradually, from training to training, increased load at the account of 
the following:  

- Increase of coordination complexity by increasing of exercise; variability;  
- Raising of requirements to accuracy, quickness, purposefulness, economic character and stability of 

techniques’ fulfillment at one and the same time;  
- Shortening of pauses between exercises and, accordingly, between series of exercises;  
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- Accent on “coordination” in fulfillment of exercises, for other physical qualities;  
- Fulfillment of exercises for coordination after physical loads.  

At stage of pre-basic training for junior thaequandoists intensity levels and coordination complexity of fulfilled 
exercises increased (see table 1).  

Table 1  
Components of load with fulfillment of coordination exercises by junior thaequandoists  
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12–14 

From several 
seconds to 1-2 

minutes 

From low to 
sub-maximal 

From several 
seconds to 3-5 

minutes 

Passive, 
active 

From 5 to 20 
times in series, 

quantity of series  
2–6 

Low and 
moderate 

 
Correlation of exercises for prevailing development of space sense, coordination, muscular sense, sense of time 

and speed-power qualities takes from 15 to 25% from total time of one training.  
At stage of pre-basic training, for thaequandoists training of coordination is naturally connected with technical-

tactic perfection, with training of speed-power qualities, endurance in conditions of specific training and competition 
loads. That is why intensity of work to large extent was determined by demand in complex solution of tasks of 
sportsman’s special training at stage of pre-basic training (see table 2).  

Table 2 

Intensity of training loads of junior thaequandoists  

Main indicators of trainings General preparatory stage Special preparatory 
stage 

Stage of preliminary 
training 

Zones  Heart beats 
rate  

 

3 170–180 20 % 30 % 30 % 

2 150–170 40 % 35 % 40 % 

1 130–150 40 % 35 % 30 % 

 
In the process of coordination’s perfection of junior thaequandoists duration of continuous work in any one 

exercise, (series of repetitions of one and the same movements) or task (continuous fulfillment of different 
interconnected movements) varied in wide range, determined by task of every certain case.  

In training of balance, like in other cases, we can mark out basic and special directions (see table 3).  
Table 3 

Exercises for balance  
№  Basic exercises Special exercises 

1 Jumps on the spot and in motion, with turns by 90°, 180°, 
270°, 360°, attention to be paid at accuracy of fulfillment 
and landing.  

Exercises for balance: fencing with arms, standing 
on floor or on gymnastic bench, at the spot or in 
movement.  

2 Exercises for balance: standing on one foot, moving on 
little support, gymnastic bench (forward, backward, 
sideward), rotations of torso, arms, standing on one or two 
feet.  

Fulfillment of strikes by signal with sharp 
stoppage of movement (with keeping of posture) 
and sharp change of strike’s trajectory or 
character of movement.  

3 Sharp turns, bends and head rotations, standing on one or 
two feet, with arms, torso or free leg in different positions 
or their rotations. 

Fulfillment of combinations (including formal 
exercises for technique of movements) in 
accelerated temp, with closed eyes.  
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4 Running or walking of certain distance with closed eyes.  Fulfillment of combinations 9series) after rolls.  
 
Duration of continuous work was clearly determined and did not exceed 10-20 seconds. With not long work in 

every exercise (up to 5 sec.), quantity of repetitions was rather great: from 8 to 12-15 times. With more durable 
exercises quantity of repetitions was proportionally reduced and did not exceed 2-5 sec. It permitted to support high 
activity of trainees and their interest to certain task.  

If coordination had to be trained in conditions of tiredness, quantity of repetitions increased: up to 20-25 times in 
short and up to 2-12 times in long tasks.  

Pauses between exercises were rather long – from 1 to 2 or 5 minutes and ensured restoration of workability. 
When it was required to fulfill a task in conditions of tiredness, rest pauses were significantly shortened (sometimes up 
to 10-15 seconds) that ensured conditions of progressing tiredness.  

For coordination we used general and special exercises:  

- Acrobatic exercises (forward, backward and over shoulder  rolls, rolls in jumps, stance on head);  

- Actions by special signals (including fight with shadow and sparring);  

- Duel in unusual stance with different opponents;  

- Duel on small-size site;  

- Kicking with arms behind back;  

- Basketball, football;  

- Duels with different sparring partners;  

- Fulfillment of technical elements with weights (0.5 kg) and (0.5 kg) and rubber ropes.  
The structure of training for coordination was worked out with consideration of individual potentials of 

experimental group members. Coordination abilities reflect general coordination conditions: static balance with open 
eyes – by 5.08 %, with open eyes – by 5.63 %; Romberg’s test on left foot – by 11.4%, on right foot – by 8.22%; 
response of choice – by 15.9%; high jump from the spot – by 11.39%; shuttle run – by 5.8%. 

Reproduction of time intervals for 1 sec. was as follows: in experimental group Х –0.25±0.02, in control 
group Х –0.27±0.03. Results of reproduction of time intervals for 5 sec. are the following: in experimental group– Х
–0.49±0.08, in control group – Х –0.5±0.08. Indicators of time intervals’ reproduction for 10 sec.: in experimental 
group – Х –1.07±0.08, in control group – Х –1.16±0.19.  

In experimental group, in tests forward long jump from the spot indicator was: Х  – 178.6±3.51 cm, in control 
group - Х  – 175.3±4.14 cm.  

In experimental group indicator of backward long jump from the spot was Х  – 126.3±2.44 cm, in control 
group – Х –111.6±1.39 cm. Differences between tests forward long jump from the spot and backward long jump from 
the spot were: in experimental group  – Х –52.3±2.19 cm, in control group – Х –63.7±4.47 cm.  

Discussion  
               Materials of our research supplement theoretical principles of structure and content of junior thaequandoists’ 
competition and coordination fitness at stage of pre-basic training [1, 4, 9, 13] and expand knowledge about possibilities 
to selectively influence on special motor skills for increasing of coordination fitness; it, in its turn, influences on quality 
of technical actions’ fulfillment in thaequando [5, 10, 15, 20]. 

Conclusions:  
1. The received results permit to state that in the process of coordination’s perfection in taequando it is necessary to 

solve the following tasks: mastering of more and more coordination structures; raise quickness of re-switching of 
motor functioning, in compliance with changes of situation; increasing of accuracy of techniques fulfillment; 
increasing of thaequandoists’ space orientation.  

2. Level of coordination abilities is conditioned by sportsman’s ability to process information, coming from sensor 
systems (visual, kinesthetic, vestibular and hearing analyzers). Correct perception of movements and sportsman’s 
response to them are realized in thaequando on the basis of sensor information, which determine thaequandoists 
coordination skills’ realization.  

3. The worked out methodic of training for coordination facilitated improvement of fitness and formation of 
thaequandoists’ different skills.  
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In further researches we are going to study the problems of training process’s individualization and to work 
out technical means, oriented on perfection of thaequandoists’ different sides of fitness at different stages of pre-basic 
training.  
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TRENDS IN CHANGES OF ELITE SPORTSWOMEN’ TECHNIQUE, SPECIALIZING IN 20 KM RACE 
WALK, CONSIDERING RISING OF THEIR SPORTS RESULTS  

Sovenko S.P., Lytvynchuk T.V., Budkevich G.B. 
National University of Physical Education and Sports of Ukraine 

Mukachevo State University 
 

Abstract. Purpose: on the base of bio-mechanical characteristics’ analysis determination of trends in technique’s 
changes of elite sportswomen, specializing in 20 kilometers’ race walk, with rising of their sport results. Material: the 
research covered 13 elite sportswomen, specializing in 20 kilometers’ race walk (396 measurements). Results:  bio-
mechanical characteristics of the best 20 kilometers’ race walk sportswomen at Ukrainian championships 2014-2015 
have been elucidated. Comparative analysis of elite sportswomen, having different sport results, has been conducted. 
Conclusions: improvement of sportsmanship to world level (from 1:38:37 to 1:31:35) takes place at the account of 
increasing of step length to 1.10 m (S = 0,01); shortening of phase of single support X average = 0.26 sec.; S = 0.01) 
owing to reduction of shock absorption time to 0.08 sec. 
Key words: trends, sportswomen, race walk, technique.  

 
Introduction1 
Level of results of the most important world 20 kilometers’ race walk championships’ winners among women 

has being constantly raises. For example, the best in the world 11sportswomen of 2014 showed the highest 
achievements at main start – world cup in Thai Tsagn (China). Alongside with it requirements to sportswomen’s 
technical and physical fitness also grow. It requires detail analysis and further improvement of training process at stages 
of preparation to highest achievements and maximal realization of individual potentials [1, 3, 6, 15].     

In race walk sport result depends on special endurance, which is determined by organism’s ability to keep 
balance between demand in oxygen and its consumption during long period of time. Sport result also depends on 
technique of competition exercise’s fulfillment. Considering long period of its fulfillment, perfection of technical 
skillfulness is realized in close connection with training of special endurance and is one of the most important directions 
in optimizing of sportsmen’s training in general [7, 8, 10, 11, 14]. 

Basing on analysis of trends in changes of sportswomen’s technique it is possible to realize rational choice of 
the most effective means of technical training and determine their specific orientation. It will permit to determine 
methodic approaches to technique’s assessment and potentials of further improvement of sportswomen’s technical 
skillfulness.  

Some scientific works elucidate basis for solution of this problem [2, 5, 13, 17, 19]. That is why there exists a 
demand in further seeking of ways for sport results’ perfection through rising sportswomen’s technical skillfulness.  

Purpose, tasks of the work, material and methods  
The purpose of the research: is to determine trends in changes of technique of 20 kilometers’ sportswomen-

race-walkers, depending on their sport results.  
Material and methods: for solution of our tasks we used analysis of scientific-methodic literature, pedagogic 

observations, video-recording and computer analysis of sportswomen’s motor functioning, methods of mathematical 
statistics.  

Bio-mechanical analysis of 13 sportswomen’ technique of competition exercise’s fulfillment was carried out 
on the base of video-recording of Ukrainian race walk championships: 2014 – in Alushta and Sumy; 2015 in Ivano-
Frankovsk. With it, some sportswomen participated in both starts. Total quantity of sport results was 18. Bio-
mechanical characteristics were registered at three parts of distance – 2, 10 and 18 kilometers. For more convenient 
perception of material we present in this article averaged bio-mechanical characteristics, which were calculated as mean 
arithmetic from three components (total quantity for every indicator – 54).  

Analysis of video records was conducted with the help of program complex «Lumax», main performance 
characteristics and potentials of which are described in detail in publications of developers [9].      

Registration of body positions in fulfillment of competition exercise was realized with video camera «Sоny 
DCR-SR 65» at speed of 25 frames per second with further division of them in 50 semi frames. 

In the course of the research we considered all metrological requirements. It permitted to correctly locate 
camera and minimize systemic and random mistakes. For digitization of frames we used 20-links model of human body. 
With it points were marked in strict sequence.  

In the course of the research sportswomen were divided in two groups by their results (see table 1). Every 
group was uniform by level of results, anthropometrical and bio-mechanical characteristics (with exclusion of only 
indicators of flight duration). Value of variation coefficient did not exceed 10 %. We compared main bio-mechanical 
characteristics of athletes’ technique with world level of sport results (first group – results higher than standard of 
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international master of sports of Ukraine) and sportswomen with lower level of achievements (second group – results 
were higher than standard of master of sports of Ukraine).  

Sportswomen of both groups did not differ by main anthropometrical parameters – body length and body mass.  
Results of the research  
In race walk result depends on mean speed of movement, which, in its turn, depends on length and frequency 

of steps. Thus, registration of these characteristics and determination of their correlation is the basis of assessment of 
race walk’s technique [11, 14]. 

For achieving of world level results in 20 kilometers’ race walk length of steps at competition distance shall be 
within 1.06–1.19 m with frequency of 3.34–3.60 step per sec.–1 [4, 16, 18]. These indicators and their correlation can 
vary in different sportsmen and depend on body height (length of legs) and level of technical and physical fitness. Table 
1 

Bio-mechanical characteristics of elite sportswomen, specializing in 20 kilometers’ race walk (n=54) 

G
ro

up
 

Sportswoman 

Характеристика 
result Height, 

cm 
Body 
mass, 

kg 

Average 
speed, 

m·p.sec.–
1 

Length 
of 

step, 
m 

Frequency 
of steps 

step·p.sec.–
1 

Time of 
single 

support, 
sec.  

Flight 
time, 
sec.  

Time of 
shock 

absorption 
in phase 
of single 
support, 

sec.  

Angle 
of foot 
setting 

on 
ground, 
degrees  

Angle of 
pushing 

off, 
degrees  

 

Angle in 
knee 
joint, 

degrees  
 

Ка 

І 

K-na 1:30:17 163 49 3.69 1.11 3.33 0.26 0.04 0.08 66.50 44.11 178.84 0.68 

Sh-na 1:30:41 160 48 3.68 1.10 3.33 0.25 0.05 0.08 65.02 42.24 178.08 0.69 

B-ka 1:32:35 163 50 3.60 1.08 3.33 0.26 0.04 0.08 65.53 44.16 178.73 0.66 

Ya-uk 1:32:46 167 53 3.59 1.10 3.28 0.27 0.04 0.08 64.94 44.28 178.24 0.66 

x  1:31:35 163 50.00 3.64 1.10 3.32 0.26 0.04 0.08 65.50 43.70 178.47 0.67 

S 1:17 2.9 2.16 0.05 0.01 0.03 0.01 0.01 0 0.72 0.97 0.37 0.01 

V 1 2 4 1 1 1 3 12 0 1 2 0.2 2 

ІІ 

K-na 1:34:51 163 49 3.51 1.05 3.33 0.27 0.03 0.10 65,70 46.27 179.09 0.64 

Ya-ko 
1:34:36 167 53 3.52 1.04 3.39 0.26 0.04 0.10 65.32 50.17 178.94 0.62 

1:37:59 167 53 3.40 1.02 3.33 0.26 0.04 0.09 65.41 47.25 179.63 0.61 

V-ik 1:35:24 168 53 3.49 1.08 3.23 0.28 0.03 0.09 65.35 43.7 178.39 0.64 

M-uk 
1:36:45 165 53 3.45 1.03 3.33 0.28 0.02 0.11 64.86 38.79 178.12 0.62 

1:39:34 165 53 3.35 1.04 3.23 0.27 0.04 0.10 65.33 44.72 177.98 0.63 

K-ych 
1:37:02 168 48 3.44 1.06 3.23 0.27 0.04 0.10 65.06 44.71 178.74 0.63 

1:38:15 168 48 3.39 1.05 3.23 0.28 0.03 0.10 65.89 43.35 178.34 0.63 

T-ych 1:37:28 170 55 3.42 1.06 3.23 0.28 0.03 0.10 65.44 45.35 177.94 0.62 

P-iuk 1:38:05 165 53 3.40 1.05 3.23 0.28 0.03 0.10 65.36 44.44 178.06 0.64 

K-l 
1:40:13 158 48 3.33 1.00 3.33 0.26 0.04 0.10 65.95 44.65 178.83 0.63 

1:39:42 158 48 3.34 1.00 3.33 0.26 0.04 0.08 65.56 41.43 179.01 0.63 

R-ko 1:40:43 162 50 3.31 1.03 3.23 0.28 0.03 0.11 64.28 44.92 178.92 0.64 

О-ka 1:40:58 168 59 3.30 1.02 3.23 0.28 0.03 0.11 64.06 43.38 178.74 0.61 

x  1:38:37 165 51.64 3.40 1.04 3.28 0.27 0.03 0.10 65.26 44.51 178.62 0.63 

S 2:06 3.7 3.27 0.07 0.02 0.06 0.01 0,.01 0.01 0.54 2.62 0.50 0.01 

V 2 2 6 2 2 2 3 19 8 1 6 0.3 2 

p* р<0.01 р>0.05 р>0.05 р<0.01 р<0.01 р>0.05 р<0.05 р<0.05 р<0.01 р>0.05 р>0.05 р>0.05 р<0.01 

*  – criterion of Manna-Witny  
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As it is shown in table 1 mean indicators of step length of more qualified sportswomen were 1.10 m (S = 0.01), 

athletes of second group had 1.04 m (S = 0.02) (p < 0.01). With it, it is important that increasing of step length does not 
result in reducing of angle of foot setting on ground and increasing of pushing off angle. In its turn frequency of steps of 
first group sportswomen was insignificantly higher than in second group and was accordingly: 3.32 step p.sec.–1 (S = 
0.03) and 3.28 step p.sec.–1 (S = 0.06) (p > 0.05). Thus, improvement of sport result is resulted from, mainly, increasing 
of step length. It also is proved by confident differences in coefficients of anthropometrical data usage (correlation of 
step length and height of a sportswoman). Athletes of the first group have this coefficient at level of advanced world 
sportswomen: Ка = 0.67 (S = 0.01) [12]. 

If to speak about time of flight then its value also influence on step length. For example, more qualified 
sportswomen have it by 0.01 second higher. With mean speed it gives advantage in step length of about 3.7 cm. 
However, such trend can not be regarded as promising one, as far as further increasing of flight phase will result in its 
visual detection and disqualification. That is why it is important to analyze characteristics of mobility in hip joints, 
which also influence on step length [18].     

It should be noted that increasing of step length and frequency to large extent depends on effectiveness of 
pushing off. More effective fulfillment of it by advanced world sportswomen is witnessed by indicator of duration– x  = 
0.26 sec. (S = 0.01). It is, in average, by 0.01 sec. More than in second group (p < 0.05). It is also important that 
shortening of pushing off time happens at the account of decreasing of shock absorption time in phase of single support 
up to 0.08 sec. (second group sportswomen have it equal to 0.10 sec. p < 0.01). With it time of pushing off phase 
increases by 0.01 sec. All these witness about higher effectiveness of power interaction with support. It is conditioned 
by corresponding manifestation of speed-power abilities together with special endurance.  

Discussion  
The received results prove demand in seeking of new ways of sport results’ perfection for improvement of race 

walkers’ sportsmanship [2, 18]. In our researches we determined that improvement of sport results in 20 kilometers’ 
race walking takes place at the account of step length’s increasing. It supplements the data of other scientists [16, 17, 
19].  

We also found out that important indicator of assessment and further perfection of race walkers’ technique was 
coefficient of usage of anthropological parameters. Determination of this coefficient’s values permits to create 
preconditions for individualization of training process of sportswomen.   

For further perfection of elite sportswomen’s technical skillfulness the direction of the first priority is seeking 
of the most effective means, oriented on increasing of sportswomen’s step length with maintaining or increasing of step 
frequency.  

Conclusions  
In the process of our researches we analyzed bio-mechanical characteristics of elite sportswomen’s technique, 

who specialize in 20 kilometers’ race walk. With it, it was found that improvement of result up to world level (from 
1:38:37 to 1:31:35) to large extent happens at the account of increasing of step length to 1.10 м (S = 0.01), shortening of 
single support phase ( x  = 0.26 sec.; S = 0.01) mainly due to reducing of shock absorption time up to 0.08 sec.  

One of important directions of further researches is determination of characteristics of power interaction with 
support as well as seeking of more efficient means of technical training of elite sportswomen-race walkers.   
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SIMULATION OF JUNIOR PUPILS’ TRAINING OF BALL THROSING TO VERTIVCAL TARGET  
Chernenko S.O. 

Donbass State Machine-building Academy 
 

Abstract. Purpose: determination of motor skills’ peculiarities of junior pupils. Material: the research covered 172 
pupils. Results: effectiveness of training of 1-4 forms’ pupils to ―ball throw to verticat target‖ is positively influenced 
by increasing of starts quantity up to 12, quantity of repetitions in one start – up to 3 with rest interval of 60 sec. For 1st 
form pupils quantity of repetitions in one start was accentuated; for 2nd form pupils – reduction of rest interval up to 60 
sec.; for 3rd form – quantity of starts and quantity of repetitions in one start were accentuated and for 4th form pupils – 
interaction of quantity of starts and repetitions in one start.  Conclusions: experiment permitted to study multi-factor 
structure of physical training process of 1st-4th forms pupils, to specify optimal correlations of quantity of starts, quantity 
of repetitions in one start and rest interval in training to ―ball throw to target‖ at physical culture lessons.  
Key words: training, motor skills, ball throw, junior pupils. 

 
Introduction1 
One of problem of school physical education is seeking of new ways of schoolclidren learning process’s 

optimizing (Cieślicka M., Muszkieta R., Napierała M., Żukow W. [24]; Ivashchenko O.V., Khudolii O.M., Yermakova 
T.S., Pilewska W., Muszkieta R., Stankiewicz B. [25]; Zdanevich А. А. [1]). 

The works of A.A. Zdanevich [1], O.v. Ivaschenko [2], V Rybalko [4], D.T. Miroshnichenko [5], o.m. 
Khudolii [10.12, 13, 15], O.M. Khudoliy, O.V. Ivaschenko, S.S. Yermakov [14], O.M. Khudolii, O.V. Ivaschenko [19, 
20]. Junior school age children’s motor fitness is influenced by correlation of learning process and development of 
motor abilities. Development of motor abilities is effective if they become a component of motor skills (O.M. Khudolii, 
O.V. Ivaschenko, S.O. Chernenko [17, 18]. It was determined that effectiveness of learning increases, if method of 
algorithmic orders is used (O.M. Khydolii [10, 15], O.V. Ivaschenko [2],) and regiment of exercises and rest alternate 
(O.M. Khudolii [9], O.V. Ivaschenko [3], V.I. Miroshnichenko [4], O.M. Khudolii, O.V. Ivaschenko [19, 20, 21]. One 
of methods of study of children’s and adolescents’ motor skills formation is simulation, coneption of which is rendered 
in works of O.M. Khudolii [9], O.M. Khudolii, O.V. Ivaschenko [16, 19, 20], O.M. Khudolii, O.V.  Ivaschenko, S.S. 
Yermakov [14], Ivashchenko O.V., Khudolii O.M., Yermakova T.S., Pilewska W., Muszkieta R., Stankiewicz B. [20], 
Adashevskiy V. M., Iermakov S. S. [23]. 

Thus, studying of peculiarities of junior schoolchildren’s motor skills is rather urgent.. 
Purpose, tasks of he work, material and methods  
The purpose of the work is determination of peculiarities of motor skills’ formation of junior schoolchildren.  
The methods and organization of the research: analysis and eneralization of scientific and methodic literature, 

general-scientific theoretical methods such as analogy, analysis, synthesis, abstraction, induction; general empirical 
methods: observations, testing, experiment.  

In the process of our research we used conceptual approaches to planning of experiment for studying of 
effectiveness of learning process and working out of learning  processes’ models, which were substantiated in works of 
O.M. Khudolii, T.V. Karpunets [7], О.М. Khudolii, O.V. Ivaschenko [8, 20], О.М. Khudolii [9]. In dissertation thesis 
of O.M. Khudolii 13], О.V. Ivaschenko [3], V.I. Miroshnichenko [4] there was defined that control of learning process 
would be more effective,    if learning modes are determined on the base of regressive models, received as a result of 
complete factor experiment (CFE) of  CFE 2к type. 

In our research we used plans of factor eexperiment of CFE 23 type (see table 1). We studied motor modes of 
1st-4th form pupils’ training to ball throw to target. The purpose of CFE was to optimize training modes and, on the base 
of analisis ofregression equations, determine peculiarities of 1st-4th form pupils’ motor skills’ peculiarities.    

In pedagogic experiment we studied influence of quantity of starts (X1), quantity of repetitions in start  (X2) 
and rest intervals (X3) on level of exercises’ mastering by 1st-4th form pupils.  

In the process of track and fields events exercoses’ training, level of mastering (―fulfilled‖, ―not fulfilled‖) was 
assessed at every lesson; probability of exercis’s fulfillment was calculated (p = n/m, where n — quantity of successful 
fulfillments, m — general quantity of attempts).  

In training of junior school age children method of algorithmic orders was used. Transition to next exercise 
was permitted after three successful fulfillments of previous one. In 1st-4th forms ball throw to vertical target was trained 
(see table 2)[1, 6, 10]. 

Technique of ball throw to vertical target is as follows: stand with left side, facing the target; feet – at shoulder 
width. Bending right leg, incline torso to the right. Right arm with ball move to the right, left arm shall be bent in front 
of chest. Throw is fullfiled with active unbending of right leg,chest turn to side of throw and shifting body mass to left 
leg, taking position of pulled bow: both legs are straight, right leg is on toe, left – on full foot,; arm with ball is bent 
under approximately 120° angle and moved backward. From this position without any pause and fixing, straigten torso 
and move arm with ball over shoulder. After throwing of ball turn torso to the right, move left arm aside.  
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Training of ball throw to vertical target was conducted in 1st-4th form as per program, presented in table 2. In 
the research 48 pupils from every form (172 in total) participated. 

Results of the research  
Results of factor experiment are given in tables 3-4.  

Table 1 
Matrix of factor experiment of 23 type, (study of influence of different exercise’s repetition modes on level of their 

mastering)  
Experimental groups Factors 

Х1 
quantity of starts (times) 

Х2 
quantity of repetitions in a 

start (times) 

Х3 
rest interval (sec.) 

1 6 1 60 

2 12 1 60 

3 6 3 60 

4 12 3 60 

5 6 1 180 

6 12 1 180 

7 6 3 180 

8 12 3 180 

 
Table 2 

Training tasks for ball throw to vertical target for junior pupils (A.A. Zdanevich, 1995; V. Rybalko  2005; modified)  

Exercises Methodic of assessment 

1. Ball throws on 
floor 

Mark «0». Ball completely on hand. Biting hand’s movement is absent.  
Mark «1». Correct and relaxed hold with index and middle fingers behind the ball; thumb and 
ring fingers support its side.  
Biting movement: quick proximal joint’s movement in direction of throw, then shtp braking.  

2. Ball throws 
forward-upward, 
feet on shoulder 
width 

Mark «0». Initial position of elbow aside of head, feet are not parted, ball is thrown from 
shoulder.  
Mark «1». Ball is over shoulder a little higher than head; arm is slightly bent in radiocarpal joint, 
elbow is at ear level, left arm is a little raised. Hand fulfills biting movement.  

3. Ball throws 
forward-upward, 
left feet in front.  

Mark «0». Moving of throwing arm aside torso; in initial position body mass is concentrated on 
front foot; left arm is dropped.  
Mark «1». From initial position left leg moves forward, torso is bent backward, body mass – 
concentrated ona little bent right leg; arm with ball is shifted upward-backward; left arm is 
raised upward-forward.  
Consequent work of right leg, torso, left leg and throwing arm shall be executed.  

4. Ball throws 
forward-upward, 
with left side 
facing direction 
of throw  

Mark «0». Torso forward bent at the moment of throw, arm with ball moves in side trajectory, 
left leg is bent in knee at throw moment.  
Mark «1». Correctness of initial position, videlicet left side faces to target, feet – at shoulder 
width; body mass – on right foot, turned outside at angle of 25-45 degrees; bode mass is 
transferred on left foot at moment of taking position ―pulled bow‖ with turning face to target. 

5. Ball throws with 
side facing wall  

Mark «0». Absence of shoulders’ turn with left side facing direction of throw after moving ball; 
absence of body mass transferring on front foot at the Account of back leg’s unbending at 
moment of jerk; absence of biting movement at moment of ball throw; torso bends forward and 
aside.  
Mark «1». Ball throw is fulfilled from the same initial position. Legs are completely straighten, 
chest moves forward-upward, hand fulfills biting movenet at the moment of throw.   
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6. Ball throws to 
target from 3 
meters’ distance  

Mark «0». Not correct initial position, body mass transferring on front foot, bending of right leg 
at the moment of body mass transferring forward, no hitting the target.  
Mark «1». Ball throw from the same initial position. Throw at due time, hitting the target.  

7. Ball throws to 
target from 5 
meters’ distance 

Ditto 

8. Ball throws to 
target from 8 
meters’ distance 

Ditto 

 
Table 3 

Regressive dependence of mastering level of small ball throw to target on quantity od starts (Х1), quantity of repetitions 
in one start (Х2) and rest intervals (Х3) of 1st-4th form pupils у  

Form Quantity of exercises Equation of regression for coded variables  

1 

1. Ball throws on floor Y = 0,76 - 0,085x2 + 0,04x1x2  

2. Ball throws forward-upward (feet at shoulder width)  Y = 0,77 - 0,051x2 + 0,046x1x2  

3. Ball throws forward-upward with front left foot  Y = 0.8 – 0.044x2 + 0.049x1x2 

4. Ball throws forward-upward with left side facing direction of 
throw  

Y = 0.67 + 0.091x1 + 0.056x2 – 0.096x1x2 

2 

1. Ball throws on floor Y = 0.701 + 0.034x1x2 + 0.041x1x2x3 

2. Ball throws forward-upward (feet at shoulder width)  Y = 0.755 + 0.025x2x3  + 0.033x1x2x3 

3. Ball throws forward-upward with front left foot  Y = 0.735 + 0.03x2x3 + 0.04x1x2x3 

4. Ball throws forward-upward with left side facing direction of 
throw  

Y = 0.554 + 0.086x1 + 0.071x2  - 0.061x1x2 

3 

1. Ball throws on floor Y = 0.783 – 0.023x1 – 0.028x1x3 

2. Ball throws forward-upward (feet at shoulder width)  Y = 0.738 + 0.02x1 – 0.035x3 

3. Ball throws forward-upward with front left foot  Y = 0.773 + 0.05x1 + 0.028x1x2x3 

4. Ball throws forward-upward with left side facing direction of 
throw  

Y = 0.686 – 0.05x2 + 0.041x1x3 – 0.041x2x3 

5. Ball throws with left side facing wall  Y = 0.591 + 0.06x1 + 0.09x2 – 0.086x1x2 

4 

1. Ball throws on floor Y = 0.754 + 0.024x1 + 0.026x2 

2. Ball throws forward-upward (feet at shoulder width)  Y = 0.766 + 0.034x1 + 0.039x2 

3. Ball throws forward-upward with front left foot  Y = 0.828 + 0.035x1-0.038x2x3 

4. Ball throws forward-upward with left side facing direction of 
throw  

Y = 0.696 + 0.021x1 + 0.021x3 + 0.026x1x3 

5. Ball throws with left side facing wall  Y = 0.683 + 0.06x1 + 0.038x2 

 
Table 4 

Results of dispersion analysis for CFE ПФЕ 23, which determines dependence of mastering level in ball throw to target 
on quantity f starts (Х1), quantity of repetitions in start (Х2) and rest intervals (Х3) of 1st-4th form pupils  

Form Quantity of exercises 
Relations of mean squares (%) 

х1 х2 х1х2 х3 х1х3 х2х3 х1х2х3 

1 1. Ball throws on floor 2.25 72.25 16 0.25 0 0.25 9.0 
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2. Ball throws forward-upward (feet at shoulder 
width)  

6.74 50.4 41.04 0.74 0.02 0.26 0.74 

3. Ball throws forward-upward with front left 
foot  

2.20 33.36 41.43 4.6 12.01 0.24 6.12 

4. Ball throws forward-upward with left side 
facing direction of throw  

37.34 14.18 41.54 3.09 0.17 0.56 3.09 

2 

1. Ball throws on floor 5.34 19.78 23.07 2.56 0.79 13.96 34.47 

2. Ball throws forward-upward (feet at shoulder 
width)  

14.46 11.42 8.75 2.85 14,46 17.85 30.17 

3. Ball throws forward-upward with front left 
foot  

3.47 0.86 0.86 7.82 0 31.30 55.65 

4. Ball throws forward-upward with left side 
facing direction of throw  

41.67 28.44 21.01 0.07 3.86 1.05 3.86 

3 

1. Ball throws on floor 28.22 8.71 8.71 8.71 42.16 3.13 0.34 

2. Ball throws forward-upward (feet at shoulder 
width)  

19.81 2.78 1.23 60.68 0.30 0 15.17 

3. Ball throws forward-upward with front left 
foot  

61.82 2.47 1.39 12.51 0.61 2.47 18.70 

4. Ball throws forward-upward with left side 
facing direction of throw  

10.98 31.58 2.51 9.15 22.61 22.61 0.51 

5. Ball throws with left side facing wall  19.38 35.49 35.49 3.28 0.90 3.28 2.15 

4 

1. Ball throws on floor 40.3 49.2 0.11 9.05 0.11 1.0 0.11 

2. Ball throws forward-upward (feet at shoulder 
width)  

38.3 50.5 2.5 4.2 0.05 4.2 0.05 

3. Ball throws forward-upward with front left 
foot  

31.06 0.6 7.7 0.6 1.4 35.6 22.8 

4. Ball throws forward-upward with left side 
facing direction of throw  

25.8 0.8 7.2 25.8 39.4 0.08 0.8 

5. Ball throws with left side facing wall  51.8 20.2 12.9 10.8 0.3 2.2 1.4 

. 
Analysis pf equations of regression showed that for first form pupils mastering level in first exercise ―ball 

throws on floor‖ is begateively influenced by quantity of repetitions (х2) and positively influenced by interaction of 
quantity of starts and quantity of repetitions in start (х1х2) (see table 1). Training results depend by 72.25 % on quantity 
of repetitions in start (х2) and by 16 % on interaction of quantity of starts and quantity of repetitions in start (х1х2). 

Mastering level in second exercise ―Ball throws forward-upward (feet at shoulder width)’ is negatively 
influenced by quantity of repetitions (х2) and positively – by interaction of quantity of starts and quantity of repetitions 
in start (х1х2).Training results depend by 50.4 % % on quantity of repetitions in start (х2) and by 41.04 % on interaction 
of quantity of starts and quantity of repetitions in start (х1х2). 

Mastreing level in third exercise ―Ball throws forward-upward with front left foot‖ is negatively influenced by 
quantity of starts  (х2) and positively by interaction of quantity of starts and quantity of repetitions in start (х1х2). 
Training results depend by 33.36 % % on quantity of repetitions in start (х2) and by 41.43 % on interaction of quantity 
of starts and quantity of repetitions in start (х1х2).  

There is positive influence on mastering level in forth exercise ―Ball throws forward-upward with left side 
facing direction of throw‖ rendered by quantity of starts (х1), quantity of repetitions in start (х2) and negative influenceі 
rendered by interaction of quantity of starts and quantity of repetitions in start (х1х2). Training results depend by 37.34 
% % on quantity of starts (х1) and by 14.18 % on quantity of repetitions in start (х2) and by 41.54% on interaction of 
quantity of starts and quantity of repetitions in start (х1х2).  

Thus, effectiveness of first form schoolchildren’s training to ―Ball throw to vertical target‖ is positevily 
influenced by 6-12 starts with quantity of repetitions in every start – 2; rest interval of 60-180 sec. Quantity of 
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repetitions in start shall be accentuated in choosing of training mode.  
Mastering level of 2nd form pupils in first exercises ―Ball throws on floor‖ is positively influenced by 

interaction of quantity of starts and quantity of repetitions in start (х1х2) and interaction of all factors (х1х2х3). Training 
results depend by 23.07 % % on interaction of quantity of starts and quantity of repetitions in start (х1х2) and by 34.47% 
- on interaction of all factors (х1х2х3).  

Mastering level of second exercise ―Ball throws forward-upward (feet at shoulder width)‖ is positively 
influenced by interaction of quantity of starts and quantity of repetitions in start (х1х2) and interaction of all factors 
(х1х2х3). Training results depend by 17.8 % on interaction of quantity of starts and quantity of repetitions in start (х1х2) 
and by 30.17% - on interaction of all factors (х1х2х3).  

In third exercise ―Ball throws forward-upward with front left foot‖ mastering level is positively influenced by 
interaction of quantity of repetitions in one start with rest intervals (х2х3) and interaction of all factors (х1х2х3). Training 
result depends by 31.03 % on interaction of quantity of repetitions in start with rest interval (х2х3) and by 55.65 % on 
interaction of all factors (х1х2х3). 

Level of forth exercise ―Ball throws forward-upward with left side facing direction of throw ‖ mastering is 
positively influenced  by quantity of starts (х1), quantity of repetitions in one start (х2) т and negatively influenced by by 
their interaction (х1х2). Training result depends by 41.67 % on quantity of starts (х1), by 28.44 % — on quantity of 
repetitions in one start (х2) and by 21.01 % — on interaction of quantity of starts with quantity of repetition in start 
(х1х2). 

Thus effectiveness of training of 2nd form pupils to ―ball throw to vertical target‖ is positively influenced by 
increasing of quantity of starts up to 12 times, quantity of repetitions in one start – to 3 times and reduction of rest 
interval to 60 sec. Interaction of three factors (х1х2х3) shall be accentuated when choosing mode of training. 

Mastering level of 3rd form pupils in first exercise ―Ball throws on floor‖ is negatively influenced by quantity 
of starts (х1) and interaction of quantity of starts and rest intervals (х1х3). Training result depends by 28.22 % on 
quantity of starts (х1) and by 42.16 % — on interaction of quantity of starts and rest intervals (х1х3). 

In second exercise ―Ball throws forward-upward (feet at shoulder width)‖ mastering level is positively 
influenced by quantity of starts (х1) and negatively – by rest interval (х3). Training result depends by 19.81 % on 
quantity of starts (х1) and by 60.68 % — on rest interval (х1х3). Increasing of rest interval to 180 sec. reduces mastering 
level. 

In third exercise ―Ball throws forward-upward with front left foot‖ mastering level is positively influenced by 
quantity of starts (х1) and interaction of all factors (х1х2х3). Training result depends by 61.82 % on quantity of starts (х1) 
and by 18.7 % — on interaction of all factors (х1х2х3). 

Level of mastering in forth exercise ―Ball throws forward-upward with left side facing direction of throw‖ is 
influenced positively by interaction of quantity of starts and rest interval (х1х3) and negatively – by quantity of 
repetitions in one start (х2), as well as by interaction of quantity of repetitions in start and rest interval  (х2х3). Training 
result depends by 31.58 % on quantity of repetitions in one start (х2), by 22.61 % — on quantity of starts and rest 
intervals (х1х3), by 22.61 % — on interaction of quantity of repetitions in start and rest interval (х2х3). 

Mastering level in fifth exercise ― Ball throws with left side facing wall ‖ is positively influenced by quantity of 
starts (х1),rest intervals (х3), and negatively – by interaction of quantity of starts with quantity of repetitions in one start 
(х1х2). Training result depends by 38 % on quantity of starts (х1), by 35.49 % — on rest interval (х2), by 35.49 % — on 
interaction of quantity of starts with quantity of repetitions in one start. 

Thus effectiveness of 3rd form pupils’ training to ―Ball throw to vertical target‖ is positively influenced by 
quantity of starts up to 12 times, quantity of repetitions in start – to 3 times and reduction of rest interval  up to 60 sec. 
In training process it is nesseary to accentuate  attention at interaction of quantity of starts and quantity of repetitions in 
one start. 

Mastering level of 4th form pupils in first exercise ―Ball throws on floor‖ is positively influenced by quantity of 
starts (х1), quantity of repetitions in one start (х2). Training result depends by 40.3 % on quantity of starts (х1) and by 
49.2 % on quantity of repetitions in one (х2).  

Mastering level in second exercise ―Ball throws forward-upward (feet at shoulder width)‖ is positively 
influenced by quantity of starts (х1), quantity of repetitions in one start (х2). Training result depends by 38.3 % on 
quantity of starts (х1) and by 50.5 % — on quantity of repetitions in one start (х2).  

In third exercise ―Ball throws forward-upward with front left foot‖ level of mastering is positively influenced 
by quantity of starts (х1) and negatively – by interaction of quantity of starts and rest intervals (х2х3). Training result 
depends by 31.06 % on quantity of starts (х1) and by 35.5 % — on interaction of quantity of starts and rest intervals 
(х2х3). 

Mastering level in forth ―Ball throws forward-upward with left side facing direction of throw‖ exercise is 
positively influenced by quantity of approaches (х1), rest interval (х3) and their interaction (х1х3). Training result 
depends by 25.8 %by quantity of starts (х1), by 25.8 % — on rest interval (х3), by 39.4 % — on their interaction (х1х3). 

In fifth exercise ―Ball throws with left side facing wall‖ mastering level is positively influenced by quantity of 
starts (х1) and quantity of repetitions in one start (х2). Training result depends by 51.8 % on quantity of starts (х1) and by 
20.2 % — on quantity of repetitions in one start (х2). 

Thus, effectiveness of 4th form pupils’ training to ―ball throw to vertical target‖ is positively influenced by 
increasing of starts to 12 times, quantity of repetitions – to 3 times with rest interval 60 sec. Attention shall be 



 

42 

  

accentuated to quantity of starts and quantity of repetitions in one start.  
Discussion  
Results of the research permitted to supplement data about planning experiment for study of training process’s 

effectiveness and working out of of training models (O.M. Khudolii, T.V. Karpunets [7], О.М. Khudolii, O.V. 
Ivaschenko [8], О.М. Khudolii [9]). We have proved that control over training process becomes more effective is 
training modes are determined on the base of regressive models, received as a result of complete factor experiment of 
CFE 2к type (О.М. Khudolii [13], О.В. Ivaschenko [3], V.І. Miroshnichenko [4]). 

Data about modes of training of 1st-4th schoolchildren to physical exercises are the novelty.   
Conclusions  
Experiment of 23 type permitted to study multi factor structure of modes of 1st-4th form pupils’ training to 

physical exercises, to determine optimal correlations of starts’ quantity, quantity of repetitions in one start and rest 
interval in training of ―ball throws‖.  

Effectiveness of 1st-4th form pupils’ training to ―ball throw to vertical target‖ is positively influenced by 
increase of starts’ quantity to 12, quantity of repetitions in one start – to 3 times  with rest interval of 60 sec. For first 
form pupils quantity of repetitions in one start shall be accentuated when choosing mode of training; for second form 
pupils – reduction of rest interval to 60 sec.  shall be paid attention to; for third form pupils – interaction of quantity of 
starts and quantity of repetitions in one start; for forth form pupils interaction of starts’ quantity and repetitions in one 
star shall be accentuated.  

The prospects of further researches imply determination of influence of training modes on dynamic of junior 
schoolchildren motor skills’ indicators.  
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PSYCHOMOTOR THERAPY AS A EFFECTIVE METHOD OF ALLEVIATING THE SYMPTOMS OF 
CHILD’S NON-HARMONIOUS DEVELOPMENT  

Gnitecka Jolanta, Nowak Agata, Romanowska-Tołloczko Anna 
University School of Physical Education in Wrocław 

 
Abstract. Purpose: assess the influence of a therapy conducted according to the Belgian School on the psychomotor 
development of children suffering from developmental dissonance. Material and methods: the studies involved 32 six 
yrs. old children, having symptoms of developmental dissonance, who qualified for Belgian psychomotor therapy and 
who came from different areas in Poland. Two measurements of the selected areas of the psychomotor field have been 
performed using the following tests: MOT 4-6 by R. Zimmer and M. Volkammer; PST 6-8 by S. Naville and A. Weber, 
B. Mock; WET 3-6 by P. Deimann and U. Kastner-Koller , as well as SCSIT by J. Ayres. The undertaken studies lasted 
for approximately 6 months and were a pedagogic quasi-experiment in nature. Results: upon the conclusion of 
experimental factor’s influence i.e. the Belgian psychomotor therapy, it has been observed that in the study pertaining to 
the psychomotor development, the results obtained by the six-year-old children cease to significantly differ from the 
values obtained by their peers, displaying no symptoms of dissonance. Conclusion: psychomotor therapy according to 
the Belgian School is a useful method of alleviating the symptoms of a non-harmonious development of a six-year-old 
child. A scientific confirmation of the research problem’s significance can facilitate therapist’s work. The results of the 
research will also contribute to the development of knowledge about diagnosis of developmental dissonance 
and Belgian psychomotor therapy. 
Key words: Belgian, psychomotor, therapy, development, dissonance. 

 
Introduction1 
The problem we researched was based on many years’ experience of European therapists and neurologists. It 

also constitutes a continuation of a pilot study among 500 kindergarten pupils from Poland, out of whom I have selected 
a significant number of children showing disorders of developmental dissonance (10%) [1]. 

The presentation of this topic in scientific literature expresses the need for of an early and effective 
intervention [2,3,4,5]. Also our own personal professional experience as part of the Early Intervention Government 
Program demonstrates the need for a prompt and professional activities of informative and therapeutic nature already at 
the kindergarten level [6], especially among children who are preparing for their school education duty [7]. 

The psychomotor therapy according to Procus and Block, proposed in the research, falls into the trend of 
integration therapies. Initially applied in the 60s of the 20th century in Belgium, and then in the 90s in Poland is based 
on neuro-physiological and psycho-pedagogical knowledge [8]. 

Psychomotor therapy is a system for rehabilitation in pre-school and junior school children (from the ages of 
two and a half to ten), which shows mild neuro-psychological symptoms referred to as minimal brain dysfunction 
(MBD) or as developmental disharmony [9]. According to Laucht, developmental disharmony is the mild neurological 
syndromes observed at the age of about four years [10]. There is around a 10% occurrence of symptoms of 
developmental disharmony within the school population [1]. It follows to emphasize however that the frequency is 
much higher amongst children who were born prematurely. Belgian psychomotor therapy has been developed on the 
basis of knowledge of neuro-physiological developmental processes of the brain during the prenatal period and in early 
childhood, taking into consideration both the genetic and environmental conditioning of maturity in the nerve system as 
well as the phenomena of integration and brain plasticity. Therapy according to Procus and Block is located within the 
current of integration therapies in which, on the basis of motor exercises, the development of many functions of central 
nervous system is stimulated, particularly within the scope of their mutual coupling and integration. The aim and effect 
of the therapy is the construction and activation of neuronal networks which are responsible for brain integration 
processes. In the method Procus and Block assume that through consciousness and achievement of a target movement a 
child will gradually obtain a control of the psychological process, control over himself, which will lead to a 
improvement in the cognitive processes: understanding, speech, memory. Gradually the integration of the nervous 
system as a whole will improve [11]. 

Therapy according to Procus and Block fits within the integrated therapy current, in which stimulation in the 
development of many functions of CNS, particularly in the scope of their mutual interlocking (coupling) and 
integration, is on the basis of motor exercises. The aim of the therapy is to suppress various types of brain disorders 
connected with: motor functions (clumsiness and hyperactivity), in the area of behavior, emotional disorders and 
difficulties with adaptation in family and school environment, problems of somatognosia, speech function (delay, 
dysphasia) [11]. As a result of which the child obtains the ability to function optimally in its environment, relative to 
age and psycho-physical predispositions. Within the clinical dimension the aim of the therapy is the eradication of 
pathology and motor disturbance of various kinds, eye-movement coordination, behavior, emotions, memory, attention, 
reading, writing. 
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 The results of the research by Kulakowska et al. [12] conducted from Psychomotor therapy according to 
Procus and Block may, even in a short period of application, have a significant influence on the treatment of 
somatognosis disturbances in children with developmental disharmony. 

Purpose  
The object of scientific research is the Belgian psychomotor therapy among children at kindergarten age 

suffering from developmental dissonance. The fundamental research problem of the project is contained in the 
following question: What changes in the psychomotor development of a kindergarten child suffering from 
developmental dissonance can be observed under the influence of the psychomotor therapy according to the Procus and 
Block model? The cognitive aim of the study is to present the concept of the Belgian psychomotor activity and its 
usefulness in the work with a child at kindergarten age. 

Material and methods  
Over a period of 6 months we were conduct a study among 32 children (9 boys and 23 girls), displaying the 

symptoms of developmental dissonance on the basis of the following tests: MOT 4-6 according to Zimmer, PST 6-8 by 
S. Naville, WET 3-6 according to Deimann, Kastner-Koller [13] and Southern California Sensory Integration Tests 
according to Ayres [14]. The study was carried out in 2 cycles, 1 child had pretest and posttest (before and after the 
Belgian psychomotor therapy). It was 17 research psychomotor tasks for each child. The fundamental research method, 
to be applied in the project, included a quasi-experiment method. The applied research technique included an 
international psychomotor tests and analysis of documents. The interview prepared for the purpose of the research was 
directed towards the parents of children with developmental dissonance. The next step was include conducting research 
and using selected international tests (MOT 4-6 according to Zimmer, PST 6-8 by Naville, WET 3-6 according to 
Deimann, Kastner-Koller and Southern California Sensory Integration Tests according to Ayres) intended to diagnose 
the children suffering from developmental dissonance. During each session of psychomotor diagnosis, we conducted a 
detailed observation which was written down on a child’s chart. 

Results  
The expected result of the conducted research was the precise evaluation of the changes which took place in 

the psychomotor development of the children suffering from developmental dissonance exposed to the Belgian 
psychomotor therapy.  

Figures 1-3 present the results of evaluation of the psychomotor development in the tested group before (Fig. 
1.) and after (Fig.2) the Belgian therapy. Results were expressed in total score (0-2 points for each tasks).  

 

 
Fig.1. Level of the psychomotor development before Belgian psychomotor therapy (pretest) 
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Fig.2. Level of psychomotor development after Belgian psychomotor therapy ( posttest) 

 

 
Fig.3. The results of evaluation of psychomotor development before (pretest) and after (posttest) therapy by six-year-old 

children suffering from developmental dissonance 
 

Statistical analysis was based on the Wilcoxon test, R equivalent effect and Spearman’s rank order correlation 
coefficient. Differences at p<0.05 were considered statistically significant.  

Before therapy the scores showed lower levels of the psychomotor parameter. 
Statistical analysis of psychomotor tasks showed that by the children suffering from developmental dissonance 

difference between the initial (Fig. 1) and final (Fig 2.) test results was statistically significant (Wilcoxon test, 
p=0.0001). The level of the effects R equivalent = 0.66 (middle effect).  

Discussion  
General hypothesis of the research: the application of the Belgian psychomotor therapy will bring changes in 

the development which can be observed both during a neurological examination, as well as during a psychomotor 
examination. 

Upon the conclusion of the influence of the experimental factor, i.e. the Belgian psychomotor therapy, it has 
been observed that in the study pertaining to the psychomotor development, the results obtained by the six-year-old 
children cease to significantly differ from the values obtained by their peers, displaying no symptoms of dissonance 
[12]. 

Psychomotor therapy by the Procus and Block method may already within a short 3 to 4 month period of ap-
plication have a significant influence on the treatment of psychomotor disorders that occur in children with devel-
opmental disharmony [11]. 

One of the effects was include the reduction of the intensity of the symptoms of developmental dissonance in 
children. Determining the relationships between the level of the changes in the psychomotor development of the 
children and the symptoms of developmental dissonance and a Belgian psychomotor therapy [8,12]. 

Kułakowska et al. [11,12], Gnitecka at al. [7, 8] and Nowak at al. [6,4] and others studied the issue of impact 
of the relationship between the symptoms of a non-harmonious development of a child. The results of Kułakowska et al. 
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[11, 12] indicated a correlations between the psychomotor therapy and the level of the aspects of somatognosia 
disorders [15,16]. Gnitecka et.al. [7,8] also showed that, in the examined population of children with MBD 
[17,18,19,20] the level of somatic and motor development was similar regardless the origin of the dysfunctions. 

The significance of the implementation of the research for the Polish society is enormous. The implementation 
of the research will contribute to the development of a field of science and a scientific discipline i.e. kindergarten 
physiotherapy based on physical culture sciences [8,6,4]. Although the therapy in the Procus and Block model is 
becoming more and more popular in Poland, amongst physicians, physiotherapists, speech therapists, psychologists, as 
well as the parents of children with impeded development it is rather unknown. Thus, there is a need in popularizing it. 
The obtained results might also constitute a starting point for activities aimed at increasing the number of hours of 
physical movement classes in kindergartens and schools. There is an evaluation of the possibility to utilize the results of 
the conducted research in practice, along with the continuation of the study. Confirmation of the effectiveness of 
psychomotor therapy by means of the Procus and Block method requires the conduction of tests in conjunction with a 
control group. 

The implementation of the project will contribute to the development of a field of the psychomotor diagnosis 
of children commence their school education obligation in Poland. 

The application of Belgian psychomotor therapy for the rehabilitation of neurological disorders may prove to 
be very useful; however, it requires further research in this field to confirm the effectiveness and therapeutic potential of 
this method. 

Conclusions  
The effect of the conducted experimental study is statistically significant improvement of results in 

experimental group. It showed need in further studies of psychomotor therapy’s influence on the level of psychomotor 
development of children suffering from developmental dissonance. Subsequent experiments should be conducted on 
larger populations, which should be selected with regard to etiology and the type of non-harmonious development. 
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Abstract. Purpose: This study examined the effect of a pre-exercise meal with different glycemic index (GI) on plasma 
IL-6 concentration and glucose metabolism during sub-max exercise (endurance performance run). Material: Ten men 
completed 1 h running at 70%-75% VO2max on a level treadmill on three occasions. In each trial, one of the three 
prescribed beverages as meal, i.e. high GI and low GL or placebo was consumed by the subjects 45 min before exercise. 
Blood samples were collected before, after, 1h and 24h after exercise. Result: Concentration of Plasma IL-6 in LGI 
group was less than HGI and Pla groups, IL-6 tended to significantly increase after exercise in groups (all P < 0.05), 
also there was significant difference for plasma IL-6 concentration between placebo and low glycemic groups in after 
exercise (P=.003) and 1hour after exercise (P=.005) . CK was significantly elevated at all- time points after exercise in 3 
groups (all P < 0.05). Concentration of serum CK in LGI group was less than HGI and Pla groups but there not 
significantly. The consumption of the LGI beverage before exercise could minimize the increasing of plasma IL-6 
concentration immediately after exercise and during the 1 h recovery period compared with the HGI beverage and Pla. 
Conclusion: This result suggested that the LGI beverage consumed as pre-exercise meal could modify the inflammatory 
response in prolonged exercise. 
Key words: Sub-max, exercise, glycemic, index, plasma. 

 
Introduction1 

Exercise can induce inflammation by raising the levels of IL-6 (Nieman et al., 2006). Intensity, duration, and the 
muscle mass involved in the exercise are factors known to influence the quantity of IL-6 found in plasma (Ostrowski et 
al., 2000). Carbohydrate(CHO) consumption before, during and after exercise can attenuate stress hormone response 
and improves exercise performance by enhancing blood glucose availability (Bishop et al., 2002; Febbraio et al., 2003; 
Nieman et al., 2003). Otherwise, CHO feeding before exercise cause a rapid increase in blood glucose and insulin can 
cause hypoglycemia in some individuals at the start of exercise (Foster et al., 1979; Kuipers et al., 1999). 

 This observation led to the investigation into the effect of different types and structures of CHO and their 
comparison on exercise performance (Guezennec et al., 1989, 1993; Koivisto et al., 1981). Numerous studies have 
suggested that a low glycemic (LGI) meal consumed at different times, to prolonged exercise could maintain higher 
blood glucose concentrations, decrease plasma lactate concentrations during exercise and/or post-exercise, (Wee et al., 
1999; DeMarco et al., 1999). Furthermore in prolonged exercise minimizing the glycemic and insulin response could 
sustain CHO supply during exercise. These responses could decrease the cortisol response, IL-6, TNF-α and other 
inflammatory biomarkers (Bishop et al., 2001), also there is some evidences that a diet whit high amount of glucose 
could increase pro-inflammatory cytokine (Kirwan et al., 2001).High glycemic (HGI) diet is the exacerbation of glucose 
spike that occurs immediately after eating (Pittas et al., 2006), this spike could alter glucose and insulin dynamics 
during exercise. 

 These data suggest that consuming food with different glycemic index could be effect on inflammatory 
responses in exercise. Despite the recent advances in researches are on the relation between immune suppression and 
CHO supplementation during prolong exercise or CHO as meal before exercise. Therefore, knowing about that which 
type of CHO be able to reduce inflammatory responses in exercise, could guide the athletes for choosing beneficial 
nutrition to improve their performance. More research is necessary to elucidate the relationship between systemic 
inflammation and GI diets in prolong exercise. Few studies, if any, have directly investigated the influence of a GI 
beverage on IL-6 response to prolonged exercise. There is clearly a pressing need to clarify the role of GI on IL-6 
responses before prolonged exercise. Using an identical design and subject population, this study aimed to examine the 
effect of a pre-exercise beverage with different GI on IL-6 responses to a sub-max exercise. The aim of this study was 
determine whether there are differences in plasma IL-6 concentration and glucose metabolism between low and high GI 
beverage in sub-max exercise. 

 Materials and Methods 
 Subjects 
 Ten healthy endurance male runners (age 21±2 years; body mass 68±8 kg; high 176±6 cm; fat percentage 

(%)10±2; VO2max 56±21ml/kg per min and training experience 5±1years) were volunteered to participate in this study 
which was approved by the Ethical Committee of Qom University of medical science. Written informed consent was 
obtained from all subjects. They were also required to complete a general health questionnaire and were excluded if any 
medication had been taken during the 6 weeks prior to the study and if symptoms of upper respiratory infection had 
been experienced in the 4 weeks training and were accumulating at least 50 km of running distance per week. Subjects 
were asked to refrain from alcohol consumption 24 hours prior to sample collection. 

 Exercise familiarization 
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 At least 1 week prior to main trial all subjects reported to the laboratory for becoming familiar with treadmill 
running and the experimental procedures, they were required to undertake vo2 max test via Bruce protocol. Before the 
main trials, participant kept a 3-day diary of their dietary intake before the main trial and energy intake and dietary 
composition were subsequently analyzed (The Food Processor 10.0, Esha).They were required to repeat the same diet 
before each main trial to minimize the variation in muscle and liver glycogen concentrations. 

Experimental procedure 
 A standardized prolong exercise protocol, 1 h constant running at 70% -75% VO2max was used in this study 

(Fig. 1). This study is a counterbalanced cross-over design and the order of three trials were randomized, separated by at 
least14 days. Subjects were randomized to consume GI beverage High-GI (1 g of glucose/kg body mass in 400 ml 
water, GI = 83), Low-GI (1 g of fructose/kg body mass in 400 ml water, GI = 36) or placebo (an equal volume of 
flavor- and color-matched artificially sweetened placebo) (Gleeson et al., 1986) for 45 min pre-exercise .Blood samples 
(10 mL) were collected at baseline, before and immediately after exercise , 1 and 24 h after exercise. 

 On the day of the main trial, subjects reported to the laboratory at about 8:00 am after an overnight fast of 12 h. 
After collection of the baseline blood samples the participants were consumed either the GI beverage (High-GI, Low-
GI) or placebo. They remained seated in a quiet section of the laboratory for 45 min with minimal level of activity and 
after 45 min resting period, they were started training: standardized 5 min warm-up at 60% VO2 max was performed. 
Then subjects were run on the treadmill at a fixed speed of 70% -75%VO2 max for 1 h. All of the trials were performed 
under similar conditions of barometric pressure, temperature, and relative humidity. No food was been allowed until 
after the final blood sample were be taken. 

 Blood sampling: 
 10 ml venous blood was drawn from an antecubital vein in the forearm at each time point : 1- Fast blood sample 

(F.B.S) ,2 - Pre-exercise (PRE-ex) , 3-Immediately post-exercise (POST) 4- 1 h after exercise (POST-60 min) 5- 24 
hour after exercise, into two different evacuated collection tubes (Vacutainer; Becton Dickinson, Mountain View, CA). 
The first (5 ml) venous blood sample was drawn into a vacuum tube with clot activator and serum separator for 
collection of serum to analyze glucose by BIOSEN C (EKF Diagnostic GmbH, West Germany) and CK by 
SYNCHRON® System(s) (Beckman Coulter, Inc.USA). The second (5 ml) venous blood sample was taken in to K3 
EDTA vacutainers .5ml blood sample was spun at 1500 g for 10 min at 4°C to obtain plasma which was immediately 
stored at -70 °C before being analyzed for IL-6 . IL-6 was determined with the use of quantitative sandwich type 
enzyme-linked immunosorbant assay (ELISA) kits from R&D systems (Minneapolis, MN). All standards and solutions 
were prepared, and procedures were followed according to the kit specifications. Samples were diluted when necessary 
to ensure that the measurement fell within the range of the standard curve. 

 Data analysis 
 All collected data will be presented as mean and standard deviation (Mean ± SD). Repeated measures 5 × 3 

(time × groups) ANOVAs was used to assess metabolic and immune differences between groups. Any significant F 
ratios shown were assessed using Bonferroni correction test. Assumptions of homogeneity and sphericity in the data 
were checked. Statistical significance was accepted at p < 0.05. The data was analyzed by using the statistical package 
SPSS, PC program, version 19.0 (SPSS Inc., USA). 

 Results: 
 10 Subjects completed 3 sessions of endurance exercise (Table 1) running at a fixed speed of 70% -75%VO2 

max for 1 h on the treadmill.  
Table1. Individual characteristic: N = 10.Values = mean ± SD. VO2max = predicted maximal oxygen consumption. 

Characteristics M± SD 
Age (yrs) 21±2 
Height (cm) 176±6 
Body mass (kg) 68±8 
Fat percentage (%) 10±2 
VO2max (ml.kg-1.min-1) 56±2 
Training experience (yrs)   5±1 

 
 Markers of inflammation 
 Plasma IL-6 concentration and CK were measured as indicators of inflammation as a result of muscle damage. 

At the baseline, there was no significant difference for IL-6 between trials. Concentration of Plasma IL-6 in LGI group 
was less than HGI and Pla groups, IL-6 tended to significantly increase after exercise in 3 groups (all P < 0.05), also 
there was significant difference for plasma IL-6 concentration between placebo and low glycemic groups in after 
exercise (P=.003) and 1hour after exercise (P=.005) The IL-6 data are presented in figure (Fig.1). For CK at the 
baseline, there was no significant difference between trials. Concentration of serum CK in LGI group was less than HGI 
and Pla groups. CK was significantly elevated above baseline values at all- time points after exercise in 3 groups (all P 
< 0.05), but there was no significant difference for CK between 3 groups (Fig.2).  
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Fig. 1 Mean concentration of plasma IL-6 for Pla, LGI and HGI diet groups at the various time points. 
Significant differences between Pla and LGI (treatment effect) are indicated with (**) where P <0.05; where P < 0.05; 
Significant differences from baseline (time effect) are denoted by (*) where P < 0.05. Solid black bar represents 
resistance exercise bout; Pla = placebo, LGI = Low glycemic index, HGI = High glycemic index. Values are mean ± 
SE. 

 
 

 
Fig. 2. Mean concentration of serum CK for Pla, LGI and HGI diet groups at the various time points. 

Significant differences from baseline (time effect) are denoted by (*) where P < 0.05. Values are mean ± SE. Pla = 
placebo, LGI = Low glycemic index, HGI = High glycemic index. 
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 At the baseline, there was no significant difference for glucose between trials. Concentration of glucose in HGI 
group was more than LGI and Pla groups ,the serum concentration of glucose increased significantly above baseline 
values at before exercise and decrease significantly after exercise in LGI and HGI groups (all P < 0.05) . Furthermore 
there was significant difference for glucose between placebo with low glycemic groups (P=0.00) and placebo with high 
glycemic in before exercise (P=0.00), also placebo with low glycemic groups (P=0.00) and placebo with high glycemic 
in after exercise (P = 0.01) (Fig.3). 

   
 

Fig. 3. Mean concentration of serum glucose for Pla, LGI and HGI diet groups at the various time points. 
Significant differences between Pla and LGI (treatment effect) are indicated with (**)where P <0.05; Significant 
differences between Pla and HGI (treatment effect) are indicated with (X) where P < 0.05 Significant differences from 
baseline (time effect) are denoted by (*) where P < 0.05. Solid black bar represents resistance exercise bout; Pla = 
placebo, LGI = Low glycemic index, HGI = High glycemic index. Values are mean ± SE. 
 

 Discussion 
 To our knowledge, this may be the first study that directly determined the role of GI as beverage on immune 

responses during endurance exercise. The major finding of the present study revealed that the consumption of a LGI 
beverage, before endurance exercise decreased the elevation of plasma IL-6 concentrations immediately after exercise 
and during the 1 h recovery period compared with the HGI and Pla groups. These responses were accompanied by an 
attenuated increase in serum CK concentrations in LGI group compared with the HGI and Pla groups at the end of the 1 
h recovery period. 

 It has been reported that the noticeable increase in circulating IL-6 concentrations are related to exercise 
intensity, duration, mass of muscle involved, and endurance capacity (Bishop et al., 2001; Matthys et al., 1995). In the 
present study, IL-6 increased immediately after exercise significantly. Recent studies demonstrate that IL-6 is produced 
by skeletal muscles contraction during exercise and this release also related to contraction and low muscle glycogen 
(Bishop et al., 1999). On the other hand most studies of CHO intervention have used continuous prolonged exercise of 
fixed intensity (%VO2max) and duration and CHO ingestion in this situation is effective in minimizing perturbations in 
circulating stress hormones and immune responses ( Bishop et al.,2001; Li et al.,2004). CHO ingestion attenuated 
elevations in plasma IL-6 during both running and cycling mainly because of its effect at the post-transcriptional level 
of IL-6 (Nieman et al., 1998; Pedersen et al., 2008; Nehlsen et al., 1997), whereas low muscle glycogen concentrations 
further enhanced IL-6mRNA and the transcription rate for IL-6 (Steensberg et al., 2003). Therefore, muscle glycogen 
content appears to be an important stimulus for IL-6 which acts as an energy sensor. However, in our finding IL-6 in 
LGI group was significantly less than HGI and Pla groups. In endurance exercise minimizing the glycemic response 
could sustain CHO supply during exercise, that cause to decrease the cortisol response, IL-6 and other inflammatory 
biomarkers (Bishop et al., 2001), however a HGI diet could increase pro-inflammatory cytokine (Kirwan et al., 2001). 
HGI diet is the exacerbation of glucose spike that occurs immediately after eating this spike could alter glucose and 
insulin dynamics during exercise (Pittas et al., 2006), which was in agreement with the findings in our present study. 

 Creatine kinasis (CK) is an enzyme normally found only in skeletal muscle that used as an indirect marker of 
muscle damage in the present study. CK was measured during the time in three conditions and increasing observed over 
the time. Concentration of serum CK in LGI group was less than HGI and Pla groups but there were no significant 
changes in CK between conditions. The phenomena of peak CK at 48 hours post-exercise as seen in the LGI group is 
also not uncommon (Malm et al. 2004). This difference could be a result of a gradually increase in insulin following 
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consumption of a LGI diet versus the HGI diet before exercise. Insulin is a powerful promoter of protein synthesis 
(Cockburn et al., 2010). On the other hand CK can be elevated for several days in individuals (Miles et al., 2010) 
because of this our protocol couldn’t have significant effect on CK concentration.  

 Conclusion 
 The consumption of the LGI beverage before exercise could minimize the increasing of plasma IL-6 

concentration immediately after exercise and during the 1 h recovery period compared with the HGI beverage and Pla. 
This acute improvement is consistent with studies that have noticed to the benefits of a LGI diet as most evident in 
individuals who follow this diet long-term. This result suggested that the LGI beverage consumed as pre-exercise meal 
could modify the inflammatory response in prolonged exercise. Further research is needed to establish the connection 
between glucose kinetics of GI meal and immune function. 
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EFFECT OF TRAINING INFORMATION TECHNOLOGY AND COMMUNICATION DRIVING SCHOOL 
Case of the teaching of O'Brien shot put style 

Aymen Hawani, Maher Mrayeh, Mohamed sami Bousid 
Higher Institute of Sport and Physical Education, Tunis, Tunisia 

 
Abstract. The purpose of this study was to compare three different pedagogical approaches to training of complex 
motor skill: shot put style translation (O'Brien). The first is to introduce learning situations using an 'Audiovisual 
Projection' '(APA). The second is essentially based on demonstration of gesture, supported by verbal instructions 
(ADG). The third  is based exclusively on verbal instructions (ACV). To do this, a group of 87 trainees from three 
classes of 7th base year participated in this study. Their  average age was between 12 and 14 years, an average height of 
about ± 1.60m and a weight of 55 kg ±. All they had no practical experience in athletic activity, specifically in Shot Put. 
To each of three classes one of the three approaches was applied as well as 8 sessions alternating with three assessment  
sessions. The results showed that performance of trainees after using of the first approach (APA) was relatively better 
than that was achieved with using of other two approaches, especially when training of complex motor tasks, specific to 
the chosen style of throwing. This allows to deduce the existence of a relationship between complexity of the motor 
action to be reproduce and interpretation of audiovisual messages, presented by the coach in the middle of training 
cycle. 
Keywords: Pedagogical approaches, complex motor skill, Audiovisual Projection, style translation, verbal instructions. 
 

Introduction1 
In the area of motor skill acquisition, the theoretical framework of observational learning can be identified in 

the study of Carroll and Bandura (1982). Researchers reported that in a first phase the observation of an external model 
is effective in early learning for the acquisition of a new coordination complex consisting of motor sequence. While the 
second phase is particularly dedicated to knowledge of the performance that is delivered through video feedback, which 
helps to refine the internal model. In continuation of the work of Carroll and Bandura (1982), experimenting with 
Magill and Schoenfelder-Zuhdi (1995) highlights the complementary nature of the demonstration and knowledge of the 
performance for the acquisition of a series of rhythmic gymnastics sports rope. Specifically, the model, provided by the 
demonstration, gives information about body and positions of the various segments, while knowledge of the 
performance of the subject informs about travel of the machine. 

The work of Lafont (1994) Cadopi (1995) & Laugier (1995) also highlights the effectiveness of simulation and 
demonstration, explained during the early phases of acquisition. 

Numerous recent studies and researches have shown that acquisition of athletic ability by children can be 
optimized with the help of the same structuring of learning content. Bertsch (1995), and Scanff Bertsch (1995) showed 
the importance of environmental design for clarification of the task’s purpose. This arrangement relates to the 
constraints of motor tasks in order to adapt the requirements of these processing resources for the beginner. It also 
involves the training sequence in order to introduce enough variability that beginners can build an engine program 
adapted to the problem that is posed to them. 

Thus, in this work, we allow them to recognize the modes of instruction centered mainly on the repetition of 
ability to acquire and the constancy of learning conditions. According to Grehaigne and Mahut (1998, 2000) the 
acquisition motor skill by a child seems to depend more on ability of teacher to analyze characteristics of the proposed 
tasks, to identify requirements for adaptation to the constraints resources issues and to monitor the effects of changes 
introduced. 

In summary, it appears that all motor skills, acquired by a student, are influenced by the quality of education of 
the teacher. Indeed, the acquisition involves the simultaneous consideration of environmental and plant data. It requires 
a suitable physical structure of  a learner as well as taking into account the rules that allow the resolution of the engine 
problem. 

Finally, it is necessary to take into account  individual distinctions between learners, especially in cognitive 
and motor predispositions, taught in the process of physical activity. 

Thus, during learning by observation, based on a pedagogical approach using audiovisual projection, how 
students from 7th year, not having a basic level of driving experience in the shot put style of O 'brien, can receive 
benefit from the training, offered to them? Do they obtain more benefit both qualitatively and quantitatively in a 
learning cycle engine of a motor action for the first time? 

Methodology 
Purpose of the Research 
The purpose of this study is to highlight the effect of three pedagogical approaches of the quality of acquiring 

various technical tasks, necessary for learning the shot put (O'Brien style). 
Experimental Sample 
A group of 87 students participated in this study. Their ages range between 12 and 14 years, their average size 

is ± 1.60m and weight is 55kg ±. This group was from three basic classes of 7th , characterized by lack of practical 
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experience in athletic functioning, specifically in Shot Put. 
Similarly, this group has no practical experience in the shot put. 
However, it should be noted that teacher with professional experience of ten years is a specialist in 'Handball'. 
Experimental Procedures 
The experimental task is to teach students the art of throwing weight by adopting the translation style (style of 

O’Brien). In this respect and to acquire this complex motor skills, 11 meetings have been scheduled; to 2 sessions per 
week for a period of 50 minutes each. 

During this learning cycle, three assessments were planned: the first, predictive, -  at the beginning of  the 
cycle, the second was formative and conducted after the 5th session of learning, and the third, summarizing assessment 
was carried out after the 10th training. 

Three different teaching approaches have been proposed and put to test: 
• The first approach is a demonstration gesture coupled with verbal instructions (ADG) of various motor tasks, 

offered during the cycle of the shot put. 
• The second approach is a verbal description (ACV) - educational activities pointed to undertake and carry the 

part of students in each learning situation. 
• The last approach is presenting of teaching situations at each session using an 'Audiovisual Projection' '(APA) 

content aimed to learn before taking action. 
The projection of the training sequences specific motor skills in shot put (O’Brien style) 
is based on the work of ''Didier POPPE '' ('' path '' - Illustrations IAAF Level 1) and the '' Programming Cycle '' 

and qualitative criteria used in the observation. 
The experiment was conducted on a tray athletics basement, with 4 circles throwing regulations. 
The technical performance of students at all trainings of the cycle were recorded by a Canon digital camera (25 

frames in PAL) and performance is measured using a double tape measure. 
Statistical Procedures 
We processed the data of observation by  "percentage calculation" and "chi-square" with a threshold of less 

than 0.05 probability. 
Calculating the percentage was applied to identify the benefits of students, learning at different spots in 

specific motor launch weight (O'Brien style). 
The chi-square calculation permitted to determine contribution of educational approaches, used in the 

acquisition of quality different motor tasks, necessary for learning the shot put (O'Brien style).Results and 
Interpretation 
 

Effet of three pedagogical approaches on the quality of motor skill acquisition in shot put (Obrien style) . 
 

Table 1 
 Increase the quality of students' performance during the first five learning sessions. 

 
APPROACH 

 
SKILLS 

ACV ADG APA Comparison of 
three approaches % H.M % H.N.M % H.M % H.N.M % H.M % H.N.M 

Tenue of the 
craft 

65.52% 34.48% 72.41% 27.59% 79.31% 20.69% khi2= 1.381 ; ddl= 2, 
NS à P=0.501> 0.05 

Position elbow 58.62 % 41.38 % 65.52 % 34.48 % 68.97 % 31.03 % khi2= 0.702 ; ddl= 2, 
NS à P=0.704 > 0.05 

Sursaut side 48.28 % 51.72 % 58.62 % 41.38 % 72.41 % 27.59 % khi2 = 3.537 ; ddl= 
2, NS à P=0.171 > 

0.05 
Extension of the 

free leg. 
44.83 % 55.17 % 48.28 % 51.72 % 58.62 % 41.38 % khi2 = 1.196 ; ddl= 

2, NS à P=0.550 
>0.05 

Thrust Arm 48.28 % 51.72 % 55.17 % 44,.83 % 62.07 % 37.93 % khi2 = 1.115 ; ddl= 
2,NS à P=0.573 > 

0.05 
 
 

The analysis of the above rendered in Table 1 statistical data in shows that there is no significant difference 
between three teaching approaches (LCA, ADG and APA) regarding the quality of service for students during the first 
five sessions of scheduled training (P> 0.05). 

However, difficulties have been identified mainly in learning 'Sursaut side', 'Laying the resumption of double 
support' and 'Driven arm' by (LCA) (failure rate exceeds 50%). Similarly, it is noted that the resumption of the 
''Placement double support '' by (ADG) is a subject of an embarrassing learning with an equal 51.72% failure rate. 



 

57 

Influence of three pedagogical approaches on quality of motor skill’s acquisition in shot put 
(Obrien style) . 

Table 2: 
Increase of the quality of students’ performance at the end of the learning cycle. 

APPROACH 
 
SKILLS 

ACV ADG APA Comparison 
between the three 

approaches 
% H.M % H.N.M % H.M % H.N.M % H.M % H.N.M 

Tenue of the craft 68.96% 31.04% 75.86 % 24.24 % 82.76 % 17.24 % khi2 = 1.506 ; ddl= 2, 
NS à P=0.471 > 0.05 

Position elbow 62.07% 37.93% 68.97% 31.03% 72.41% 27.59% khi2 = 0.737 ; ddl= 2, 
NS à P=0.692 > 0.05 

Lateral Sursaut 51.72% 48.28% 62.07% 37.93% 75.86% 24.24% khi2 = 3.658; ddl= 2, 
NS à P=0.161 > 0.05 

Investment 
recovery Double 
appuit 

48.28% 51.72% 51.72% 48.28% 62.07% 37.93% khi2 = 1.203; ddl= 2, 
NS à P=0.548 > 0.05 

Thrust Arm 51.72% 48.28% 58.62% 41.38% 65.52% 34.48% khi2 = 1.137; ddl= 
2,NS à P=0.566 > 

0.05 
The Pulse by 
extending the free 
leg. 

24.14 % 75.86 % 55.17 % 44.83 % 68.97 % 31.03 % khi2 = 12.232 ; ddl= 
2, SN à P=0.002 < 

0.05. 
Startle shaving 24.14 % 75.86 % 51.72 % 48.28 % 58.62 % 41.38 % khi2 = 7.808 ; ddl= 2, 

SN à P=0.02 < 0.05. 
Rotation of the 
pelvis 

17.24 % 82.76 % 51.72 % 48.28 % 65.52 % 34.48 % khi2 = 14.5 ; ddl= 
2,TS à P=0.001 < 

0.05. 
Extension de la 
jambe libre 

17.24 % 82.76 % 48.28 % 51.72 % 62.07 % 37.93 % khi2 = 12.509 ; ddl= 
2, TS à P=0.002 < 

0.05. 
Rotation of the 
body 

17.24 % 82.76 % 44.83 % 55.17 % 58.62 % 41.38 % khi2 = 10.708 ; ddl= 
2, TS à P=0.005 < 

0.05. 
 

 
Analyzing the results, rendered in Table 2, we see that there is no clear and confident difference regarding the 

usage of three instructional approaches in learning the first five spots in specific motor launch weight (O’Brien style) 
throughout the programmed cycle (P> 0.05). Spots drive is also considered by experts athletics to be simple and easy to 
reproduce. 

However, the data of the same table tell us that pedagogical approach based on audiovisual projection resulted 
inthe best quality performance, regarding specific learning complex motor tasks in shot put (O’Brien style) in Example 
of: the pulse of the free leg, start shaking, pelvic rotation, extension of free leg and body rotation. (P <0.05). 

Discussion  
The results,obtained in this study, show that usage of pedagogical approach, based on audiovisual projection, 

proves to be much more effective for the acquisition of the art of shot-style translation, compared with the use of the 
approach, based on gestures or demonstration and using of only verbal instructions. 

By using the benefit of students during the interim assessment , we deduce through the percentage of motor 
control tasks scheduled for students, who were trained, basing on audiovisual projection (APA) and developed a good 
degree of sizeable assimilation for technical information, related to simple and easy to replicate sports (control rate 
exceeds 58.62%). So, referring to benefits for student summarizing assessment, we found that motor control tasks, 
scheduled throughout the cycle, are more prevalent than non-control ones (control rate exceeds 58.62% and up 82.76% 
for the Conduct of gear and 75.86% for the lateral Sursaut). 

Indeed, with APA we have seen a gradual improvement in the performance of different motor sequence 
techniques. These results are consistent with the study of Sheffield FD (1961), which states that the observation should 
be combined with physical practice. 

However, the beneficial effects of observation appear as soon as observers have opportunity to practice the task 
physically. 

They also join the analyzes and Nachon Kohler (2001), in which the acquisition and retention of a motor skill, 
mastered for the first time, are being gradually built up by information of exteroceptive characters. This information is 
provided in this case by the audiovisual presentation, playing the role of director and finalizes representation of motor 
ability to reproduce. 
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It should also be noted that through audiovisual presentation the experienced can extract information about the 
activity presented; transform, assimilate to its own operational schemes, precisely to the extent of these patterns (Zetor, 
1996). These results are proved by the work of 'Philippe Giroud'et 'Bettina Debu' (2004) who enhanced the 
effectiveness of learning by observation procedures for the acquisition of an educational hurdles in children, who begin 
the activity. Similarly, Rodrigues ST (Percept Mot Skills.2010) reports that audio-visual projection provides students 
with relevant information, necessary for learning very complex skills.  

Therefore, we agree with the proposal of Sheffield FD (1961), who states that observation should be combined 
with physical practice to give the best results. Moreover, Shea CH et al. (2001) found that compliance is a "variable 
learning" during the phases of long-term retention. 

On the other hand, in addition to what was presented, Möhnsen BS et al (2001) showed that audiovisual 
presentation provides a more flexible learning, interesting for the use of movement; the action can be viewed for several 
times and at different speeds. It can also be stopped at a specific element to be analyzed. All of these capabilities permit 
the practitioner to better discern different phases of movement and facilitates acquisition. 

Regarding the effect of the pedagogical approach, based solely on the demonstration gesture (ADG), the 
analysis of performance of learners during interim assessment confirms that control motor skills programmed are much 
more distinguished (control rate exceeds ≈50%). 

At the summarizing evaluation, difficulties have been identified mainly in learning of different specific 
complex motor sequences shot put (O’Brien style). Indeed, the failure rate exceeds 50% in learning the "extension of 
the free leg" (51.72%) and "body rotation" (55.17%). 

However, the demonstration of gesture can be an effective way for learning of complicated tasks of simpler 
drive; this is confirmed by the theory of Bandura (1969) who states that the transmission of knowledge is established on 
engine on the basis of sign language model’s reproduction. The level of learning complex motor tasks, the contribution 
of the ADG is very simple for the quality of execution. 

This is entirely consistent with what has been advanced by Mrayeh et al, (2007), who showed that the 
demonstration gesture coupled with verbal instructions ensures better quality of  sign language learning at 
demonstration of sport science to students, regardless of their driving experience in complex motor skills (Throwing 
Weight rotary style). 

Regarding the effect of pedagogical approach, based solely on verbal instructions (LCA), we found that it does 
not have a significant effect on the quality of execution of various motor sequences (simple and complex ) by novice 
students throughout the cycle of shot put style translation. 

Indeed, during the interim assessment we found that students have difficulties in learning 'Sursaut side', 
'Laying the resumption of double support' and la'Poussé arm '(failure rate exceeds 50 % during the interim assessment). 

However, during the summarizing assessment, students have experienced significant difficulties in learning of 
complex motor tasks, such as Impulse leg free ',' Startle skimming ',' Rotation of the pelvis ', Extension of the free leg' 
and 'Rotation of the body' (the failure rate exceeds 75%). This performance of insufficient quality during the interim 
and summarizing assessment is directly related to difficulties, encountered at times of the reproduction of different 
sequences drive, following simple verbal instructions. Abstract tasks actually evoked an image with a low probability of 
reproduction (Famose, 1996). Similarly, Quintillon (1992) assumes that speech is only sequential, she says one thing at 
a time, one thing after another, it is fragmented; the gesture is itself more syncretic, providing more comprehensive 
view. 

Also, weakness of qualitative performance comes from difficulties in learning of the principles of execution 
sequences of throwing art (Famose, 2000). 

This is entirely consistent with what has been advanced by Mahut (2001), the higher is level of skill, the lower 
learner misinterprets and abstracts information model; these misinterpretations can bring to failure in identifying the 
learning context or style of throwing involved. 

By using the benefit of the students during the intermediate and summarizing assessment, we can confirm 
percentage of mastery of different criteria, obtained for students, whose motor learning based on verbal information, to 
limits. These limits, as they were raised by Lafont (2002) are related to both the complexity of the proposed motor 
activity and degree of interpretation of verbal code from the learner. 

This finding is supported by Juare and Pargman (1991) who have tstudied dance sequence in a series of six 
photographs of a hand, and used a corresponding set of six records, written on the other. They conclude superiority of 
photographic format on the verbal format. Indeed, during the implementation of instructions for a motor task, the 
subject is required to make the transition between two distinctly different sides of its business: understanding of verbal 
message on the one hand and the execution of motor action on the other (Annett, 1986). 

However, many theorists of Physical Education as Hébrard, Famose, Simonet and Vives emphasized the need 
to go through phases of verbalization, or explicit, to promote learning and transfer and neglect the use of observational 
learning. We try to show that the relations between knowledge and skill are complex and must be approached with 
caution. 

For Famose, Hébrard, Simonet and Vives (1979) and Hébrard (1986), observational learning is a very effective 
strategy. They suggest that children can not draw beneficial information, simulating (observational learning) in the heart 
of learning. While Wiese-Bjornstal and Weiss (1992) concluded that, in contrast to their predictions children were able, 
without verbal signal, to detect crucial information from the observation of the performance and correctly translate the 
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information into action. 
Based on this debate, Wulf, Hob and Prinz (1998) showed that in the beginning, learning is optimized, when it 

directs attention to learning about the influence of their movements on the environment. Similarly, in the context of 
athletics, Arnaud (1996;. Arnaud et al 2000) distinguish information about body, organizing those on the spatial 
organization and advocate the use of instructions on the spatial organization in the beginning. Finally, the use of a visual 
model comforted the appropriateness of an external focus. 

Similarly, the effectiveness of the instructions for execution of driving task can actually be analyzed from the 
standpoint of the compatibility between the format and the encoding mode, corresponding to the mental representation. 
(Denis 1990). 

We can then consider that the construction of prior pictorial representation, as suggested by Annett (1986), is 
further facilitated by a figurative image type of information, video, drawing or diagram action by verbal instruction. 
Indeed, based on an audiovisual projection, learning helps students to focus on "right" information (Cornus S. 2007), 
while Adatte, G. (2008) argues that the subject must know the criteria to be successful with the taskm, so that it can be 
used with profit video. These results are confirmed by PL Laguna. (J Sports Sci. 2008), who states that the acquisition 
of a simple skill is benefited by the combination of observed patterns and physical practice, while the acquisition of a 
complex skill is enjoyed more by the combination of patterns observed and knowledge of performance practice. 

In this respect, it is noted that the construction of a pictorial representation (or video) has also been explored in 
the comprehension and retention, particularly in the processing of spatial information (Denis & Robin, 1990). Indeed, 
this representation can increase the cognitive resources of working memory and visual-spatial imaging capabilities. This 
is confirmed by Philip G. (2004) in learning of complex sport skills, such as hurdling. Accordingly, he argues that 
learning, based on audiovisual projection, appears to be an effective teaching strategy for children, starting as if a 
number of tests sufficient practice is performed to obtain meaningful results for the objective task. 

On the other hand, referring to the concept of proximal development zone - (which is the distance between 
what subject can do alone and what it can be achieved with the help of an adult or an expert (Vygotsky, 1934/1985)) - 
Mc Cullagh and Weiss (2001) discuss the effect of the level of skill demonstrated by model and the relevance of a 
"coping" model, i.e. a based on a model, which shows the audiovisual projection, adjusted to increase the demand for 
the task. This type of model seems to be useful in difficult situations and when the task is complex. Hence, we can 
assume that training of shot put with an audiovisual support allows to "work" closely within the zone of proximal 
development of novice trainees. 

Using the difficulties, encountered by students during the execution of different motor sequences along the 
training cycle, can be explained, as Winnykamen (1990) argued, by the fact that with limited driving experience (such 
as the case of our present research) being in a situation,in  which trainee has no exact reference to past experience, he 
must select all relevant information from current situation; this may justify, in our opinion, the usefulness  of using an 
additional source of information, such as audio-visual projection in the acquisition of complex motor skills for novice 
trainees. 

To complete we affirm that our results confirm the effectiveness of simulation procedure with audiovisual 
projection in process of training of complex sport skills such as shot put (O’Brien style). Consequently, the introduction 
of new technologies in training process, leads to new forms of coaches’ practices (Marcel JF., 2007) and training 
(Barthes D. & S. Losfeld, 2008). The analysis of environments mediated formations leads to  renewal of the framework 
and analysis of these environments (B. Albero, 2010) methods. In presenting of  motivational aspect, the introduction of 
new technologies in education, put questions to the future of training content and the teaching-learning situation 
(Vérillon A., 2005) 

The use of new technologies in education, where hardware support comes to play an intermediary role in the 
didactic situation (D. Barthes, 2006) puts questions to training environments instrumented (Rabardel, 1995); it also 
examines the types of offered teaching methods and underlying learning models (B Albero, 2010). This is entirely 
consistent with what has been advanced by Cloes Piéron M. & M. (1995), the ability to observation is a skill of 
teaching. Hence, it can be a learning and systemic development. 

Conclusion 
This study of complex motor skills’ acquisition (shot put style translation) by examining of the effect of three 

different training  approachesm, showed that audiovisual projection ensures better quality of training for trainees, who 
have no practical experience in athletic activity, specifically in Shot Put. 

The influence of the audiovisual approach was observed in execution of different driving sequences. It resulted 
in efficiency of percentage up to 82% for certain motor sequences, which are necessary for the execution of the shot put 
(O'Brien style). 

It is also noteworthy: this study found that more information about driving ability to be reproduced is easy to 
be read (the contribution of audiovisual projection during motor training) and reproduction quality is better (control rate 
exceeds 70% and up to 82.76% for "keeping the machine"; 72.41% for the "elbow position" and 75.86% for the "lateral 
jump"). 

However, it should be noted that usage of only demonstration at training sessions, trainees face difficulties 
predicted especially regarding the different specific training complex motor sequences of shot put (style O’Brien ) the 
example of the "extension of the free leg" (failure rate equal to 51.72%) and "body rotation" (failure rate equal to 
55.17%). 
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We also found that by using of verbal information at training sessions, trainees face difficulties in execution of 
different sequences of motor skills offered. This may be related to absence of movement’s to be reproduced mental 
representation, its technical complexity and the degree of interaction with others, especially with the coach and model 
itself. 

These first results, obtained in the observed  training of complex motor skill, should lead us to extend our 
research in direction of increasing effect of the intervention methodology of a coach for him to promote interactive 
imitation in class. 
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IMPACT OF CANINE ASSISTED THERAPY ON EMOTIONS AND MOTIVATION LEVEL IN CHILDREN 
WITH REDUCED MOBILITY IN PHYSICAL ACTIVITY CLASSES 

Niewiadomska Monika, Makris Maria  
University of Szczecin 

 
Abstract. Canine assisted therapy is increasingly used in the treatment of children with various diseases. The 
participation of a dog in classes evokes positive emotions in children, which are often an important factor in the success 
of a therapy. Purpose: The aim of this study was to present the influence of emotions on the level of motivation toward 
physical activity in children with reduced mobility. Material: The study involved six 5-year-old children, i.e. 5 boys and 
one girl, who had refused to participate in physical activity classes. They reacted with anxiety, anger and did not want to 
exercise. Assessment of feelings and emotions of the children was based on observations and interviews with parents. 
Results: After introducing a dog to the physical activity classes, the children changed their attitude not only to training, 
but also to themselves and their classmates. There was an observed increase in their motivation for the exercises. Such a 
significant impact of a dog on child’s emotions can be very important in the therapeutic process and is reported and 
recognized by many specialists. Conclusions: Canine assisted therapy sessions could be promoted in the treatment of 
children with locomotor impairment, as well as with other disabilities such as autism, obesity, cerebral palsy, learning 
difficulties and depression.   
Keywords: canine, therapy, physical education, children. 

 
Introduction1 

Rehabilitation as a medical and social process is a very important part of the healing process of patients with 
reduced mobility. In many cases, the use of kinesiotherapy or physiotherapy can provide very favourable results and 
lead to complete recovery. However, this is not always possible. In patients with permanent impairment of the 
nervous or locomotor system, mobilization therapy can only be helpful to a certain extent, dependent on the level of 
damage to the neuromuscular structures [5]. 

In general rehabilitation, an important role is also played by psychological therapy, applied along with the 
medical rehabilitation. The outcome of a treatment often depends on a patient’s attitude and motivation. In people with 
reduced mobility following accidents, it is very difficult to rebuild motivation and prevent mental breakdowns. These 
are often children who deserve special care and a professional thoughtful psychological therapy. One form of such 
supporting treatment is canine assisted therapy involving the participation of a dog. 

Contemporary canine assisted therapy is completely different from what it used to be in the 1970s and 1980s. A 
dog is an active helper for the physiotherapist, and the success of such work very often depends on its participation. 
There is a growing recognition of the importance of non-verbal communication between a patient and the dog [16]. The 
observation of non-verbal interactions between a child and the dog can result in diagnostically valuable information on 
the child’s health condition [7]. Such a communication has also been observed in agility classes for children with type 1 
diabetes in which a dog was involved [13,14]. 

Studies by Hunt [10], Silva [17] and Cipriani & Cooper [4] show that in canine assisted therapies both children 
and adults are more likely to have positive reactions; they are calmer, smile more often and endure pain more easily. 
The introduction of a dog in therapy sessions with autistic children has also been highly successful [8,15,19]. Research 
conducted by Silva et al. shows that the involvement of a dog in a group of autistic children provided a positive 
modulation of their behaviour. In the presence of a dog, autistic children displayed more positive behaviour for longer 
periods of time, while negative behaviour occurred for shorter periods and less frequently. In the medical community, 
these studies have become the main argument in discussions about the acceptance of therapy programs involving dogs 
[18]. The psychological impact of a dog has also been reported in children with special educational needs [1]. The 
results of tests on a group of boys aged 7-11 years show that the presence of a dog in the education process is justified 
and provides better results than the groups without a dog involved. 

Research conducted over the past 30 years indicates that the participation of dogs in therapy may provide 
physiological, emotional, social and physical support to children. Although the dogs used in therapy are trained, 
children perceive them as usual dogs, friendly and empathic beings not holding any expectations. Such an interaction 
offers young patients a great form of both social and emotional support in educational and therapeutic institutions 
[4,9,6]. 

A therapy dog may be involved in a wide field of rehabilitation activities. Canine assisted therapy has been 
applied in physical activity classes. The participation of dogs in physical activity sessions with obese children resulted 
in a greater motivation to exercise and more efficient performance of exercises [20]. 

Objective, material, methods 
Being aware of the extensive positive effects of canine assisted therapeutic activities, we planned to ascertain 

their emotional and motivational advantages in a group of children with locomotor disabilities. 
We selected six children aged 5 years for the sessions – 5 boys and 1 girl with reduced mobility, i.e. dysfunctions 

in upper and lower limbs. Their parents were informed about the course of the project and agreed for their children’s 
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participation. The number of participating children had to be limited due to the nature of the classes. A small group 
allowed the proper organization of classes and optimum contact with a dog. The small size of the study group was also 
important for the dogs’ psychological and physical well-being. The intensity of the dog’s work during the classes is 
usually so large that the increased size of the group or extended time of activities would have adversely affected the 
dogs’ health. 

Well-documented tests (Thomas, Lasègue and Dega) [11,12] were carried out with the children and showed 
muscle contractures and a limited range of motion in the shoulder joint. Nevertheless, the children were classified as fit 
for physical activities. The problem was that the children did not want to participate in the classes. They felt inferior and 
less efficient than their peers.  

The parents of the children were interviewed before and after the course. The interview included questions about 
the attitudes of children towards physical activity, as well as about their well-being and mood. The interview conducted 
before the start of classes showed that the children did not want to participate in any physical activity classes. 
Performing exercises resulted in aversion, shame in front of other more agile children, fear and anxiety. All these 
emotions were so strong that it often drove them to tears. The children reacted by resisting, crying and negating the 
class. Analysis of such behaviours revealed that the manifestation of these emotions gave the children a sense of relief, 
because in the end they could avoid participating in the activities. From the perspective of a child, this strategy proved 
to be effective as it allowed them to avoid the exercises, so the children started to use them repeatedly. 

Evaluation of children's well-being was based only on observations and information obtained from interviews 
with their parents, since the emotional sphere of children cannot be analyzed statistically. Children’s feelings during 
during classes with the dog cannot be interpreted numerically. Other authors show similar approach and base their 
analysis on interviews with parents [13]. In analysis of the child's emotions, the occurrence of feelings such as anger, 
fear, fear, relief or joy, may be represented graphically as in the Figure below [Fig. 1]. Children’s emotions are 
frustration and anger, which turn into relief when the child manages to avoid participation in the classes. 
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        Fig. 1. Emotions of children in reaction to physical activity classes. 

 
The aim of our canine assisted therapy sessions was to encourage children to exercise; to evoke appropriate 

emotions concerning physical workout and to build motivation for doing the exercises. The active participation of a dog 
was to improve self-perception in the social group and increase the sense of self-confidence. 

Classes were conducted in a nursery school in Szczecin-Załom once a week for two months. During the course 
the children had contact with a dog. It could be stroked, rewarded and cuddled. Two Border Collie females participated 
in the therapy. 

List of activities: 
1. The child throws a ball using the right and left hand. After each throw the dog retrieves the ball and brings it 

back to the child. 
2. Hitting a target using a right and left hand throw. After each throw the dog retrieves the ball. 
3. Kicked a ball into a goal using the right and left foot. The dog stands in the goal, playing the role of a 

goalkeeper. 
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4. Jumping through low obstacles. The dog performs the same exercises as the children. 
5. Passing a simple obstacle course (hurdles and tunnels to be cleared by moving upwards or downwards), 

bypassing cones in slalom. The dog as a member of the group clears the obstacle course along with the children. 
6. Various “tags” (running, on all fours) were also played with the dog involved in the activities. 
Results 
The introduction of a dog to the classes brought a sense of great joy and interest. The children smiled and stroked 

the dog. These interactions made their barriers of inaccessibility disappear. They became more communicative and 
started to talk about their homes and problems. 

The activities gave children satisfaction and they were much more likely to perform the assigned tasks. Their 
motivation for doing exercises was increasing as the assigned tasks were performed with better accuracy. 

1. Throws made with the right and left hand. The children tried to throw a ball as far as possible. They enjoyed 
the fact that the dog was always catching the ball and bringing it back to them. Good throws were rewarded with points. 
Children rewarded the dog by giving him treats. 

2. Hitting the target. At first it was a difficult task. The children were rewarded with points for accurate throws. 
3. Shooting into the goal with the right and left foot. This exercise was performed with great commitment and 

caused intense excitement. The dog standing in the goal defended well, which made the children even happier, despite 
the fact that they could not score a goal. The children rewarded the dog for each successful save. 

4. Clearing the obstacle courses. The children had forgotten about their mobility problems. Their involvement 
and attention were directed at the dog and his ability to clear the obstacle course with or without any mistake. 

5. The introduction of running games and those with hands and knees on the ground created a relaxed 
atmosphere, allowing close contact with the dog. 

Carrying out the aforementioned tasks by the children completely changed the emotions they experienced during 
the physical exercises. They started to find joy and satisfaction in performing them. They stopped being afraid of 
difficulties. Sometimes the children experienced satisfaction from completing a difficult task.  

It can be concluded that the participation of the dog significantly influenced the emotions of the children and 
positively changed their attitude toward physical activity. Improved contact between the children was also observed. 
Children became more talkative; they were less likely to be annoyed, became open to new tasks and were glad to carry 
them out. After the completion of the series of classes, parents reported that the children smiled more often and seemed 
happier. They showed much less of the aggressive behavior and anger. The children’s emotions are shown in the Figure 
below [Fig. 2]. 
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Discussion  
Dog therapy classes have a huge impact on the psychology of children. Not only can they improve the child's 

motivation for activities but also evoke a deep empathy. Children are more sensitive to the suffering of others. They are 
more focused on helping and are kinder to each other. 
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During the dog assisted activities in our study group, as well as in the research by Prothmann et al., a non-verbal 
communication between the child and the dog could be observed. Although it could not be measured or assessed using 
scientific methods, its positive impact on the psychology of the child was indisputable [7]. 

Other authors have also reported the change of emotions in the children who were reluctant to undertake physical 
activity. Wohlfarth et al. organised canine assisted physical activities for obese children. The obtained results clearly 
indicate an increased physical activity of the children performing exercises with the dog [20]. 

Currently there are many scientific reports and evidence on the beneficial effects of animals on increasing 
motivation in humans. However, very little attention is paid to this issue on a wider scale. The managers of educational 
and medical institutions often ignore dog therapy classes. An increasing number of people recognize the need to create 
educational programs with dogs, in support of their beneficial effects [4]. 

The presence of a dog helps children of preschool age focus better on tasks and improves the quality of their 
performance [2,7]. A similar result was obtained in our study group. By redirecting the emotions of the children and 
improving their motivation to exercise, children performed better. 

The application of canine assisted therapy is still in development and constantly takes on new and elaborate 
forms. It is increasingly often used with children of different ages [21]. There is no perfect dog for every kind of 
medical condition or age of the patient, therefore a lot of attention should be paid to the adequate training of dogs and 
the choice of the right breed and temperament in order to bring the therapy to a success [3]. 
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Abstract. Purpose: determining of self-respect level and assertiveness of teachers. Verification of whether there is a 
relationship between the measured trait and the correlation of educational competence. Material and methods: the study 
used three tools: Polish adaptation of SES  M.Rosenberg's Self Esteem Scale, a questionnaire to determine the levels of 
assertiveness - P.Majewicz's Scale "I and others" and a questionnaire to examine the professional competence of 
teachers by A.Romanowska-Tołłoczko. The study examined 275 primary school teachers of different subjects. Results: 
after the statement of the research’s results in the field of self-respect and assertiveness, it turns out that there is some 
regularity in relation to the level of the studied traits. People with high self-respect also receive higher scores assertive 
skills compared with those of average and low self-respect. This pattern is seen in all groups of teachers. Conclusions: 
although the observed differences are not great and statistically significant, they show some evidence of the occurrence 
trend of interdependence in a range of predispositions. Moreover, a positive correlation between the level of self-respect 
and assertiveness and parental perception of their competence was noted. 
Keywords: teachers, assertiveness, self-respect, sense of self-worth, educational competences. 
 

Introduction1 
Assertiveness and self-respect are predictors of job performance among teaching predispositions, especially in 

terms of educational impact Self-respect and the ability to behave assertively enable teacher to create partnerships with 
students [1, 2], allow to cope with difficult situations, allow the use of the negotiating strategy, based on effective 
communication [3].  

Assertiveness is strongly related with self-respect, constituting the core of self-image and an important 
component of consciousness [4]. The conviction of respect is fundamental to man, because self-respect affects the well-
being and quality of activities undertaken [5]. Association of self-assertiveness is seen by many psychologists who 
argue that assertiveness is closely connected with the sense of personal dignity [6]. 

Assertive attitude of looking at oneself and other people as value demands respect and proper protection of the 
dignity and rights. Assertive attitude is striving to ensure that relationships with people are based on trust and 
truthfulness [7]. Assertive behavior represents a direct, honest and firm expression of ones feeling towards others, as 
well as opinions or desires in a way that respects the feelings, attitudes, opinions and desires of the other person. It 
differs from aggressive behavior, as it uses personal rights without violating the rights of others. It also differs from the 
submissive behavior, as it presupposes acting in accordance with one's own interests and firm defense of oneself and 
one's rights [8]. 

There is also an approach to assertiveness, which goes beyond the category of learned behaviors, recognizing 
that assertiveness is closely related to self-acceptance. Assertive man strives to be true to himself. He is honest, his 
behavior is appropriate to situation and everything in order that gives him sense of personal dignity. Thus, the strength 
and security of an assertive person is rooted in respect for oneself. This respect enables individuals to formulate their 
own needs and expectations of other people, as well as the conviction of the need to build respect the rights of others to 
express their needs [9]. 

Self-respect is an attitude towards oneself, ones qualities, capabilities, abilities and drawbacks, which is a 
component of emotional self-image, understood as a group of diverse judgments and opinions that a person applies to 
himself (herself). They relate to physical, mental, and social characteristics of a human being. Related concepts that are 
closely linked with self-respect are self-esteem and self-acceptance [10]. 

 Self-respect is determined by the manner and level of self-evaluation in respect to those values which person 
considers the most important. Depending on the values, self-respect may be positive or negative. The value of self-
respect depends on how far the actual self-image is consistent with the image of the ideal, because the level can be 
defined as high or low self. The amount of self-respect depends on whether the entity assesses its own value and 
capabilities as large or as small.  

Due to the criterion of sustainability, we are talking about stable and unstable self-respect. Self-assessment is a 
relatively stable permanent system of opinions and judgments of a person, which don’t change too rapidly. People with 
self-respect instability are characterized by frequent changes of views about themselves [11]. On the basis of the 
criterion of consistency and accuracy of self-assessment of the actual capabilities of the unit stands out adequate and 
inadequate self-respect. When man properly evaluates your options, then his self-respect is adequate, and it involves 
taking actions that are appropriate to its own conditions. Accurate self-assessment is therefore one of the conditions for 
the effective functioning of the human being and is a key factor in its proper adaptation to the environment. Inadequate 
self-respect takes place when not responding the actual capabilities of the individual and may be understated or 
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overstated. Taking into account the certainty of opinion about the man himself we can speak of firm and threatened self-
assessment [4]. 

Purpose 
The aim of the study was to determine the levels of self-respect and assertiveness of teachers and determine 

whether there is a relationship between the studied traits. It was attempted to demonstrate the differences in a range of 
aptitudes in teachers of different subjects, as well as to determine whether there is a correlation between self-respect and 
assertiveness and the perception of their educational competences. 

Material and methods 
The study was conducted among primary school teachers in Wroclaw. Only questionnaires filled by women 

were qualified for the analysis, as among the respondents, men constituted a small percentage. Four subgroups were 
created in accordance to specificity of the subjects taught. The study examined 61 physical education teachers, 67 
teachers of early childhood education, 72 teachers of humanities and 75 science teachers. 

The study used three tools: Polish adaptation of SES  M.Rosenberg's Self Esteem Scale [12], a questionnaire to 
determine the levels of assertiveness - P.Majewicz's Scale "I and others"  [13] and authorial questionnaire by A. 
Romanowska-Tołłoczko to study teachers' professional levels. 

Results  
According to by H. Sęk [14], assertive behavior can be divided into the following categories:  
- Expressive behavior (expressing desires and feelings of positive and negative) 
- Interpersonal behavior (communication, defense of their position, denying, requests for help)  
- Task behavior (asserting one's rights, overcoming obstacles). 
In a study of assertive skills of teachers, similar results across all treatment groups were obtained. Although 

differences in the number of persons having a certain level of assertiveness were small, it was noted that a slightly lower 
level of assertiveness skills were typical for early childhood education teachers and physical education. The highest 
average raw results were found in the humanities teachers, among whom there were many people with high levels of 
assertiveness (table 1). 

Table 1 
 Assertiveness of teachers 

 
Study group 

Assertiveness level Arithmetic mean 
of the raw results LOW 

% 
AVARAGE 

% 
HIGH 

% 
teachers of early childhood education 20,5 61,2 18,3 63,16 
teachers of humanities   14,7 51,1 34,2 66,11 
teachers of  science  16,5 58,0 25,5 65,59 
physical education teachers 19,1 57,7 23,2 64,11 

 
In terms of self-respect, there were more differences between the two groups of teachers. Teachers of science 

subjects were at the top, then the humanities. Slightly lower level of self respect was manifested by physical education 
teachers, and the lowest level of the selected features are characterized by early childhood education teachers (table 2). 

Table 2 
Self-respect  of teachers 

Study group Self-respect level Arithmetic mean 
of the raw results LOW 

% 
AVARAGE 

% 
HIGH 

% 
teachers of early childhood education 23,2 55,3 21,5 28,34 
teachers of humanities   13,4 56,8 29,8 31,35 
teachers of  science  12,5 57,1 30,4 32,14 
physical education teachers 17,2 55,5 27,3 29,82 

 
After the statement of the results of research in the field of self-respect and assertiveness, it turns out that there is 

some regularity in relation to the level of the studied traits. People with high self-respect also receive higher scores 
assertive skills compared to those of average and low self-esteem. This pattern is seen in all groups of teachers (table 3). 
Although the observed differences are small and not statistically significant, they show some evidence of the occurrence 
trend of interdependence in a range of predispositions. 

Table 3 
Level of self-respect and arithmetic mean of raw results in terms of assertiveness in the studied groups of teachers 

Study group Self-respect level Arithmetic mean of raw results in 
assertiveness 

 
teachers of early childhood 
education 

HIGH 67.20 
AVARAGE 62.15 
LOW 60.13 

 HIGH 68.90 
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teachers of humanities   AVARAGE 66.57 
LOW 62.87 

 
teachers of  science 

HIGH 68.67 
AVARAGE 65.12 
LOW 63.00 

 
physical education teachers 
 

HIGH 67.90 
AVARAGE 62.57 
LOW 61.87 

 
The next step of the research was to determine whether there is a link between  perception of their educational 

competences and the level of self-respect and assertiveness.  Positive correlation was found in a range of properties in 
cases of almost all teachers (Table 4). Persons describing themselves as more educationally competent and better coping 
with interpersonal situations with students, had higher self-respect and assertiveness skills. 

Table 4 
Levels of educational competences declared by teachers and arithmetic mean of the results in terms of strict self-respect 

and assertiveness 
Levels of educational competences  Self-respect - 

arithmetic mean 
Assertiveness  - 
arithmetic mean 

        HIGH 31.28 67.82 
       AVARAGE 29.15 64.23 
       LOW 27.36 61.14 
 

Discussion 
Many researchers of teachers' competences deal with assertiveness issues and recognize it as a necessary skill in 

teaching [15]. It was found that besides having an impact on relationships with students, assertiveness is also important 
regulator. It plays an important role in mechanism regulating responses to the strain resulting from teaching, and its 
relationship to health and burnout was demonstrated [3]. 

The results obtained in the study are confirmed in the literature signaled a positive correlation of assertiveness 
with self-respect and self-acceptance of a person [16]. It was found that the tendency to manifest assertive behavior 
increases with the level of self-respect and self-acceptance, and the intensity of the feeling of competence in 
collaboration with others. But decreases with increasing docility and submission [13]. Also determined the relationship 
assertiveness of the so-called "self-confidence" [17], because it is usually a confident person with high self-respect and 
belief in their own abilities 

The way in which a man sees oneself, has a direct impact on self-respect, which has a significant impact on its 
function [18]. Assertive behavior strengthens ability to self-respect and promotes maintaining normal interpersonal 
relationships, which are very important in the teaching profession [19]. It is necessary to remember that assertiveness is 
not innate. It results from learning in a variety of situations in a particular way of experiencing and reacting. It contains 
a lot of skills to be developed during the course of students’ interpersonal skills education teacher education institutions 
[9], as well as organize workshops and assertiveness training for teachers who are already working. 

Through the development of these skills, you can also help a person to build a positive and stable self-image, 
which affects not only the professional success but determines the quality of all areas of life [20]. Enhancing self-
respect in this occupational group is indeed essential, because the teaching profession does not enjoy social recognition, 
so be sure to allow the widest possible involvement of teachers in training programs and psycho-social skills. 

Conclusions 
Based on the survey it was found that there are different levels of assertiveness and self-respect among separate 

groups of teachers depending on the subject taught. Early childhood education teachers and physical education are 
characterized by lower levels of the studied traits, compared to teachers of other subjects. Furthermore, in each group a 
positive correlation between the defined dispositions was noted, it can be assumed that the resulting distribution of 
results is due to several reasons and, between the levels of the studied traits and level of educational competences. One 
of the reasons is probably the specificity of the subject taught, which largely determines the kind of relationship with 
the students, which requires the teacher to a particular type of conduct. Interpersonal behavior in professional situations 
may favor or hinder the development of assertive skills, which is also reflected in the other life situations. Type the 
subject taught also locates the subject at the specified position in the unwritten hierarchy of school subjects. Physical 
education and early childhood education occupy the lower levels of the hierarchy, which may also have some effect on 
the self-respect of teachers in these subjects. However, this hypothesis should be further verified in the course more in-
depth and detailed research. 
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INFLUENCE OF TRADITIONAL DANCE TRAINING PROGRAMS ON DYNAMIC BALANCE OF PEOPLE 
WITH INTELLECTUAL DISABILITY: A SHORT REVIEW 

Vasileios K. Tsimaras 
Aristotle University of Thessaloniki 

  
Abstract. Traditional dance is gaining popularity as an intervention choice for improving poor balance ability of people 
with intellectual disability (ID). Balance improvement for individuals with ID through dance provides opportunities for 
participation in sport activities and promotes independent living. This short review provides in brief research evidence 
of dynamic balance improvement as measured by means of a balance deck in duration of 30, 45, and 60 sec intervals, 
highlighting the need to incorporate traditional dance programs in Physical Education (PE) lessons applied on 
participants with ID. Overall, traditional dances provide emotional and cognitive interaction that has a direct positive 
effect on quality of life and successful motor performance of individuals with ID. 
Key words: intellectual disability, traditional dance, physical activity, balance. 
 

Introduction1 
Learning and execution of new skills is considered a basic success feature for all sport activities that is 

influenced by balance ability (McGuine, Greene, Best, & Leverson, 2000; Meinel, & Schnabel, 1998) which in turn 
constitutes a reliable predicting factor concerning the development of basic motor skills such as walking, running and 
throwing (Butterfield, & Loovis, 1994). However, in the case of individuals with intellectual disability (ID) balance 
represents one of the most incomplete motor skill areas (Tsimaras, & Fotiadou, 2004) that is considerably lower when 
compared to individuals with typical IQ (Cratty, 1980). In general, individuals with ID demonstrate poor balance ability 
(Sage, 1977) due to insufficient perception ability treatment of environmental stimuli which in turn results to frequent 
falls and risk of athletic injuries.  

Therefore, balance improvement for individuals with ID is considered as most important issue that provides the 
opportunity to walk and move within living environment promoting independence. In fact, participation of individuals 
with ID in appropriate intervention programs provides central nervous system adaptations through exercise that in turn 
leads individuals with ID to exhibit balance performance that is equal to the performance of their peers with typical IQ 
(Kanode & Payne, 1989). 

Traditional dances uses simple teaching methods that allows the participation of individuals with disabilities. 
Furthermore, as a music-kinetic activity can be easily applied in almost every setting since no additional equipment is 
needed. Dance is already known to positively influence static and dynamic balance ability to such a great extent that is 
considered as the ideal physical activity for children (Loeffler, 2007) and adults (Federici, Bellagamaba, & Rocchi, 
2005) with disabilities suffering from lack of balance due to kinaesthetic difficulties and hearing loss (Reber, & Sherill, 
1981).  

As for individuals with ID, it is generally evident that dance improves their balance and enhances creativity, 
sensitivity and expression (Sherrill, & Delaney, 1986) although rhythm difficulties of individuals with ID are often 
present. This often leads to contradictory research findings that report (Boswell, 1993; Neofotistou, 2006) or may not 
report (Thomas, 1984; Roswall, Sherrill, & Roswall, 1988) balance improvement of individuals with ID following 
dance practice, whereas a lack of research is noted concerning the effectiveness of traditional dance programs on 
improving balance skills of individuals with ID.   

Purpose 
We have conducted several studies (Tsimaras & Fotiadou, 2004; Tsimaras, Angelopoulou, Tsorbatzoudis, 

Abatzidis, & Mandroukas, 2000) throughout the years leading to balance improvement of individuals with ID due to 
their participation in appropriate intervention programs and in this regard a short presentation of our research effort 
(Tsimaras, Giamouridou, Kokaridas, Sidiropoulou, & Patsiaouras, 2012) is presented here.  

Material 
The participants of this study were seventeen individuals assigned to two -control (ID-C) and intervention (ID-I)- 

groups including individuals with mild ID living independently in the community, aged 16-20 years, all students of the 
Center of Professional Learning.  

Dynamic balance measures by means of a balance deck in duration of 30, 45, and 60 sec intervals were applied 
for all participants of both groups prior and after the application of a 16-week traditional dance program only for ID-I 
individuals who also did not participate in other training programs during the study, at a frequency of 3 training sessions 
per week, for 45 minutes each session. No ID-I individual was absent for more than 10% of the total number (48) of 
sessions. 

Each session included a five minutes warm-up period with stretching exercises so as to avoid possible ankle 
strain and gastrocnemius muscle injuries, followed by the main part of the traditional dance program, with a short rest 
period between dances and a five minutes rest period in the middle of each session. Each session concluded with a five 
minutes cool down period. Overall, ten Greek traditional dances were practiced throughout the whole program, with 
continuous verbal and visual feedback provided in each session.  
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http://dx.doi.org/10.15561/18189172.2015.0513 



 

72 

  

Results    
Initial results revealed that no-significant differences between ID-I and ID-C group in each condition prior 

intervention. However, post training results showed significant differences in 30 sec (p<.008), 45 sec (p<.005), and 60 
sec (p<.005) concerning the ID-I group. Statistically significant differences were also noticed in the ID-C group in 60 
sec condition (p<.034), with ID-C group demonstrating a decreased performance as regards to the number of seconds 
ID-C participants performed standing on the stabilometer. 

Conclusions   
Without a doubt, dance affects positively the balance ability of individuals of all ages with (Birkel, 1998; 

Vuillerme, Daninon, Martin, Boyadjlan, Prieur, Welse, & Nougler, 2001; Maurovouniotis, Argiriadou, Maurovouniotis, 
& Zaggelidis, 2007) and without typical IQ (Angelopoulou-Sakadami, Giangoudaki, Bouli-Kalahani, & Hajisevastory-
Loukidou, 1995; Boswell, 1991; Roswall, & Frith, 1983; Smail, & Horvat, 2005).  

Post-training results for the ID individuals of this study revealed a significant dynamic balance improvement for 
ID-I group individuals. This could be first attributed to the nature of Greek traditional dances that require participants 
holding hands while formatting and moving in a circle. The continuous hand support received on both (left and right) 
sides of each participant’s body constitutes an ideal way to promote balance as in the case of the individuals with ID in 
this study. The different rhythm required for each dance further improves eye-hand and eye-foot co-ordination in 
different speed and circle formations, while at the same time fun, co-operation and friendship are promoted. Promoting 
dynamic balance leads to minimize the risk of falling while developing enjoyment and a sense of companionship 
towards a common goal of emotional expression and fulfillment through music and movement.  

Balance improvement of ID-I participants is also attributed to the duration (16 weeks), frequency (3> training 
sessions per week) and steady participation with no absence of all ID-I individuals. Furthermore, worsening of 
performance for ID-C group highlights the importance for individuals with ID to participate in similar dance 
intervention programs that provide opportunities of learning, practicing, quality teaching, and motivation (Gallahue, & 
Ozmun, 1998). As the findings of the study showed, individuals with ID are indeed capable to learn adequately complex 
activities and technical movements (Eichstaedt & Lavay, 1992) such as traditional dances.   

Moreover, recent researches showed a positive effect of traditional dance on dancing skills, rhythm and 
orientation abilities and on intrinsic motivation of individuals with hearing loss (Kaltsatou, Fotiadou, Tsimaras, 
Kokaridas, & Sidiropoulou, 2013) and on neuromuscular coordination of individuals with autism (Arzoglou, Tsimaras, 
Kotsikas, Fotiadou, Sidiropoulou, Proios, & Bassa, 2013) showing that dance programs represent an effective and safe 
mean for improving motor skills of such populations.  

Consequently, exercise through traditional dance programs should be an integral part of PE lessons applied with 
simple processes on participants with ID and without the requirement of particular equipment. As a music kinetic 
activity, traditional dances have indeed the potential to provide social, emotional and cognitive interaction that has a 
direct positive effect on their quality of life and successful performance of basic motor skills.  
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