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ABSTRACT
Background: Coordination exercises improve the ability to concentrate in 7 and 8 year-old children. It will be more effective 

if to take account of a differentiated approach based on the type of child's nervous system.
Objectives: The aim of the research is to determine the level of the influence of coordination exercises on the development of 

coordination abilities and the ability to concentrate in schoolchildren of different types during physical education classes.
Methods: Young schoolchildren (60 boys and girls of 7 and 8 years old) took part in the research. Before the research, the 

children were divided into 3 identical groups, 20 children in each group. The ability to concentrate was determined by the 
"Bourdon test", the level of development of coordination abilities was determined by the test "Shuttle run 3 x 10", the strength 
of the nervous system was determined by the "Tepping test". The criterion of "T-Student" was the method of statistical and 
mathematical processing.

Results: The pedagogical experiment lasted 7 months. After the experiment, we observed changes in all indicators. In group 
KG children had the usual program for physical education for schoolchildren of the 1st grade. The indicators in the test 
"Shuttle Run 3 x 10" slightly decreased from 10.3 ± 0.6 sec. up to 10.4 ± 0.6 sec. (P > 0.05). At the same time, attention indicators 
improved from 51% to 54% (P > 0.05). In group EG-1 children had the same program as children from KG, but at the begin-
ning of the class they did coordination exercises. The indicators in the test "Shuttle Run 3 x 10" improved from 10.3 ± 0.6 sec. 
up to 10,1 ± 0,5 sec. (P > 0.05). Attention indicators increased by 27% (P < 0.05). In group EG-2 children also did exercises for 
the development of coordination abilities, but the strength of the nervous system significantly improved as the differentiation of 
the load was taken into account. In the test "Shuttle Run 3 x 10" the result improved from 10.3 ± 0.6 sec. up to 9.7 ± 0.5 sec. (P < 
0.05). The concentration of children's attention in this group increased from 48% to 83% (P < 0.05).

Conclusion: If to develop coordination skills during each class of physical education of 7 and 8-year-old children, they will 
improve their coordination abilities and the ability to concentrate. Especially if the students are divided into groups taking 
account of the strength of the nervous system, their indicators will be even higher.
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INTRODUCTION

Coordination abilities are abilities to solve motor problems quickly, 
accurately, expediently and completely, especially complex problems 
which arise unexpectedly1). The number of coordination abilities is very 
high. They are divided into general, special and specific. However, as a 
rule, coordination abilities are not developed separately, they influence 
each other2-6).

General coordination abilities are the base for the development of 
other abilities and, as a rule, they are developed more effectively at the 
age of 7-8 years7,8).

The ability to concentrate is the retention of information about an 
object in short-term memory. Such retention implies the selection of an 
object as a concept f rom the general concept of the world. 
Concentration is the narrowing of the amount of attention, or keeping it 
strictly at the right level. The ability to concentrate is one of the proper-
ties of attention and it is necessary to focus on the task in order to get 

involved in activities9,10).
There are not so many studies on the influence of physical abilities 

on mental processes11,12). However, it was not possible to find informa-
tion on the influence of coordination abilities on the ability to concen-
trate in 7 and 8 year-old children.

Moreover, a differentiated approach to the learning and training pro-
cess of children of different ages is very important. This approach 
allows to fully develop children's individual abilities and the potential of 
their body13,14).

Children are divided into groups according to different criteria. One 
of the effective criteria for differentiating children into groups is the 
strength of the nervous system in the process of excitation (typology)18-20).

The aim of the study was to determine the level of the influence of 
coordination exercises on the development of coordination abilities and 
abilities to concentrate in schoolchildren of different types during physi-
cal education classes.

The hypothesis of the research: it is assumed that if to develop coor-
dination abilities using a differentiated approach based on the strength 
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of the nervous system during physical education classes of 7 and 8-year-
old children, then the indicators of coordination abilities and the ability 
to concentrate will improve.

MATERIALS  AND  METHODS

7 and 8-year-old schoolchildren (60 in total), who studied in an 
ordinary school in the first grade, who were healthy and admitted to 
physical education classes, took part in the research. All children were 
divided into 3 identical groups21).

1. group KG (20 children) - they had the standard program for phys-
ical education for schoolchildren of the 1st grade22).

2. group EG-1 (20 children) - they had the same program, but at the 
beginning of the class they did exercises to develop coordination of 
movement for 12-15 minutes1).

3. group EG-2 (20 children) - they also had the usual program with 
the use of coordination exercises at the beginning of the class. But, at 
the same time, the load was different: for children with a strong nervous 
system it was intense, and for children with a weak nervous system - 
voluminous19,20, 23,24).

All groups had physical education classes 2 times a week, 45 min-
utes each class. They had 59 classes in total.

The main feature of classes in EG-2 was a different load when 
doing physical exercises. At the same time, the intensity of the load 
increased by increasing the number of exercises and reducing rest. The 
volume of the load increased by increasing the rest time and the number 
of repetitions.

For the development of coordination abilities we used the simplest 
exercises, for example, running, jumping, somersaults, exercises with 
balls, skipping rods, gymnastic sticks. The new exercise was learned 
with the help of a standard repeated method, then a variation method 
was used (increasing the difficulty of performing exercises by changing 
the external conditions, the order of the projectiles, their weight and 
height, jogging combined with jumping, and catching objects in 
motion). When the exercise was studied quite well, we used game and 
competitive methods1).

Before and after the research, all students passed control tests in 
order to determine the level of the development of coordination abilities 
(Shuttle Run 3 x 10), the level of development of the ability to concen-
trate (Bourdon Test). In group EG-2, children had a test which deter-
mined the strength of the nervous system (Tepping test).

"Tepping test"25).
The sheet of paper has 6 squares, 3 on the top and 3 at the bottom. 

At the command "Started", all children put dots in each square for 5 sec-
onds. The speed should be maximum during the whole exercise (within 
30 seconds). After the end of the exercise, the number of points is 
counted and a graph is constructed, according to which the type of ner-
vous system is determined.

"Shuttle run 3 x 10"22).
At a distance of 10 meters there are 2 lines. At the command 

"Forward" the child runs from the first to the second line and touches it 
by hand, then returns to the first line and touches it. After that he over-
comes the last 10 meters without touching the line with his hand. The 
result is time with an accuracy of 0.1 sec.

Methodic "Bourdon test"26).
The sheet of paper has figures in random order (Table 1).
The task: view the rows of numbers from the left to the right and try 

not to skip the desired figure. At the command "Started", children cross 
out the figure, for example, "3" for 5 minutes. At the end of the time, the 
number of correctly and incorrectly crossed numbers and the number of 
missing figures are counted. The level of the ability to concentrate is 
determined by the formula:

C = (N1 - N2 - N3): N x 100%, where
C - Concentration of attention,
N1 - The sum of correctly crossed out digits;
N2 - The sum of the missing figures;
N3 - The sum of erroneously struck out figures;
N - The total number of figures in the scanned lines to be crossed.
The scale for assessing the ability to concentrate: 
Excellent - 81-100%
Good - 61-80%
Average - 41-60%
Bad - 21-40%
Very bad - 0-20%.

Correlation analysis was performed using the Biostat-2009 pro-
gram. The determination of the statistical significance of differences in 
mean values was determined using the T-Student parametric criterion, 
since the sample was independent. The result was considered significant 
at P < 0.0521,27).

RESULTS

Before the beginning of the pedagogical experiment, all the children 
were divided into 3 groups. Schoolchildren in group EG-2 were divided 
into 2 subgroups, taking into account the strength of the nervous system. 
The level of the development of coordination abilities in the "Shuttle 
Run 3 x 10" test was approximately the same (P > 0.05). Attention con-
centration indicators can be estimated as "average" in all groups. After 7 
months of the pedagogical experiment, the following results were 
obtained (Table 2).

Table 2 shows that, after the pedagogical research, positive changes 
are observed in almost all indicators.

In group KG, children had an ordinary physical education program 
for first-grade schoolchildren. The indicators in the test "Shuttle Run 3 x 
10" slightly decreased from 10.3 ± 0.6 sec. up to 10.4 ± 0.6 sec. (P > 
0.05). At the same time, attention indicators improved from 51% to 54% 
(P > 0.05), however, such indicators remain at the "Medium" level of 
the concentration development.

In group EG-1, children had the same program as children from the 
KG, but at the beginning of the class they did coordination exercises. 
The indicators in the test "Shuttle Run 3 x 10" improved from 10.3 ± 0.6 
sec. up to 10,1 ± 0,5 sec. (P > 0.05). Despite this insignificant result, the 
ability to concentrate increased by 27% (P < 0.05) and was rated as 
"Good". Undoubtedly, this result indicates the effectiveness of coordina-
tion exercises and their impact on the ability to concentrate.

If we look at the indicators in group EG-2, where children also car-
ried out exercises to develop coordination abilities, taking into account 
the differentiation of the strength of the nervous system, we see that in 
both tests they improved significantly. In the test "Shuttle Run 3 x 10" the 
result improved from 10.3 ± 0.6s. up to 9.7 ± 0.5s. (P < 0.05). The con-
centration of children’s attention in this group increased from 48% to 
83% (P < 0.05). If we compare such indicators with the scale of assessing 
the ability to concentrate, then we will see that this attention function 
reached the highest level "Excellent". This, of course, speaks of the abso-
lutely qualitative and effective influence of coordination exercises taking 
into account the typological criterion on the concentration indicators.

DISCUSSION

Coordination abilities play an important role in the motor work of a 

Table 1 - Fragment of the form for the Bourdon test
5 9 7 5 4 6 8 3 3 7 6 4 9 8 6 7 5 2 4 3 5 6 8 9 7 5 4 3 1 6 5 2 8 6 7 9 4 6 5 3 8 7 2 7 6 5 6 5 3 6 4 2 6 
2 6 5 6 5 4 8 4 8 9 7 9 8 7 6 3 2 1 5 3 4 5 6 4 9 7 9 8 7 9 8 5 6 4 2 4 3 3 2 4 6 3 2 1 6 3 9 5 9 7 5 9 7 
5 1 3 4 6 8 5 7 6 4 9 5 6 8 2 4 3 5 6 7 9 8 6 5 2 4 3 5 6 1 9 5 6 4 2 8 3 7 6 4 9 4 6 5 3 8 2 4 6 5 9 8 3 
7 6 4 5 8 2 5 3 7 6 9 4 6 8 5 4 2 1 3 5 6 8 9 7 5 4 6 8 3 3 7 6 4 9 8 6 7 5 2 4 3 5 6 8 9 7 5 4 3 1 6 5 2 
8 6 7 9 4 6 5 3 8 7 2 7 6 5 6 5 3 6 4 2 6 2 6 5 6 5 4 8 4 8 9 7 9 8 7 6 3 2 1 5 3 4 5 6 4 9 7 9 8 7 9 8 5 
6 4 2 4 3 3 2 4 6 3 2 1 6 3 9 5 9 7 5 9 7 5 6 3 6 1 2 9 7

Table 2  - Indicators of coordination abilities and ability to 
concentrate of 7 and 8-year-old children before and 
after the experiment (M ± m)

 Indicators Group Before After P

 Shuttle run 3x10 (s) KG 10,3 ± 0,6 10,4 ± 0,6 p > 0,05
  EG-1 10,3 ± 0,6 10,1 ± 0,5 p > 0,05
  EG-2 10,3 ± 0,6 9,7 ± 0,5 p < 0,05

 Bourdon test (%) KG 51 54 p > 0,05
  EG-1 44 71 p < 0,05
  EG-2 48 83 p < 0,05
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person. They are the basis for the technical training of athletes2-4).
Despite the fact that there are a lot of classifications and types of 

coordination abilities, they are not developed separately, only in the 
complex5,6).

Coordination abilities can be developed throughout life, but the 
most favorable period for their development is the younger school age 
(7-8 years)7,8).

Mental processes, of course, are interrelated. One of the most 
important processes is the ability to concentrate. It allows to select an 
important object and concentrate on it or focus on the task. Especially 
this function is useful for schoolchildren and students9,10).

There are some studies on the relationship of mental processes and 
physical abilities. However, it was not possible to find information on 
the influence of coordination abilities on the ability to concentrate of 7 
and 8-year-old children.

The effectiveness of using a differentiated approach in the learning 
and training process of children of different ages is fully proved. There 
is no doubt that this approach allows to fully reveal children's individual 
abilities13,14).

The criteria for dividing children into groups can be the type of phy-
sique, biological age, physical development, and some others15-17,28).

The effectiveness of the typological criterion should be noted sepa-
rately. Studies (including our previous research)23,24,30), that are devoted to 
the type of nervous system and its effect on the final result, fully empha-
size the effectiveness of this approach19,20,29).

It is important to note that a person with "weak" type of nervous 
system is not weak in principle. He needs an individual more volumi-
nous load. Intensive type of load will be more effective for people with 
a strong nervous system. 

Thus, for the first time, we have analyzed the influence of coordina-
tion exercises on the ability to concentrate in 7 and 8-year-old children 
with different strength of the nervous system. The aim of the research 
has been achieved, the hypothesis has been confirmed by the results of 
the study. If during physical education classes to carry out exercises for 
12-15 minutes which help to develop coordination abilities taking into 
account the strength of children's nervous system, the effect will be 
higher and the ability to concentrate will improve.

CONCLUSION

The results of the study allow to make some important conclusions. 
First, if we develop coordination abilities, then we improve the indica-
tors of coordination abilities and also the indicators of mental processes, 
for example, such as ability to concentrate. Secondly, the method of dif-
ferential development of movement coordination will be more effective 
if the criterion for dividing children into groups will be typological fea-
tures of the properties of the nervous system, namely, the strength of the 
nervous system.

The results of the pedagogical experiment are absolutely new, rele-
vant and promising for studying the new influence and interrelations of 
various physical and mental abilities of children. Certainly, they will be 
useful for educators, coaches and teachers of physical culture and sports.
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