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ABSTRACT

Background: Coordination training of younger school children increases the level of coordination abilities and 
improves the performance of short-term and long-term memory, especially if physical education classes with children 
use a differentiated approach, which is based on the strength of the nervous system. Aim of the study: To determine 
the effect of coordination training on the development of short-term and long-term memory in younger school children 
with different typologies. Subjects and methods: The study involved children 7-8 years old from a regular school. 
Prior to the study, all school children were differentiated into 3 groups of 20 people. Results: During the 7 months 
of the study, the following changes in indicators occurred. In KG, school children worsened their performance in the 
test “shuttle run” from 10.3 ± 0.6 to 10.4 ± 0.6 (p>0.05) and in the test for long-term memory, the result deteriorated 
by 0.1 (p>0.05). In the short-term memory test, the results improved slightly from 6.1 ± 0.5 to 6.3 ± 0.4 (p>0.05). In 
EG-1 performance in all tests were improved. Short-term memory improved by 0.8 (p>0.05) and long-term memory 
improved by 0.6 (p>0.05). The EG-2 indicators have improved significantly in all tests. In short-term memory tests, 
the values were higher by 3.5 (p<0.05) and long-term memory improved by 2 points (p<0.05). Conclusion and 
recommendations: If physical education classes in children of 7-8 years develop coordination of movements, the 
indicators of coordination abilities improved and indicators of the properties of memory also increased, especially in 
those children who were engaged in differentiated taking into account the strength of the nervous system.
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INTRODUCTION

Coordination of movements is the process of coordination of the activity of the muscles of the body, aimed at the 
successful implementation of motor tasks. Coordination capabilities facilitate efficient workflows at the ever-increasing 
requirements in the course of employment, increase human capabilities in the management of their movements, and 
allow efficient use of manpower [1-3]. The sensitive period of development of coordination of movement is the age 
group of 7-8 years [4,5].

Some studies have established a relationship between physical qualities or coordination abilities and mental processes 
such as memory, thinking, and attention [6-8]. Let’s take a closer look at the properties of memory, which can be 
long-term and short-term. Short-term memory is characterized by very short storage of perceived information. This 
type of memory is observed after a single or very short perception. Long-term memory keeps all human knowledge 
and experience. The more often information is played, the stronger it is fixed in memory [9,10].

In working with children, a differentiated approach is often used, which allows revealing the inner physical and 
mental potential of a person [11,12]. At the same time, children can be differentiated into groups according to different 
criteria, such as age, physical or technical training, position on the ground and some others [13-15]. The typological 
criterion of differentiation of children into groups is poorly studied. It represents the features of the properties of the 
nervous system, one of which is the power of the nervous system in the process of excitation [16-18].

The aim of the study is to determine the effect of coordination training on the development of short-term and long-
term memory in younger school children with different typologies. The hypothesis of the study is the assumption that 
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the development of coordination abilities will not only improve the coordination of movement of children (7-8 years) 
but also increase the performance of short-term and long-term memory. Especially those school children who were 
engaged in physical culture differentiated and taking into account the strength of the nervous system.

PATIENTS AND METHODS

Ethical Approval

All procedures performed in studies involving human participants were in accordance with the ethical standards of 
the institutional and/or national research committee and with the 1964 Helsinki declaration and its later amendments 
or comparable ethical standards.

Total 60 boys and girls of 7-8 years who were healthy and admitted to physical training took part in the pedagogical 
experiment. All school children were differentiated into 3 equal groups [19]

•	 KG children were engaged in the standard program of physical culture for first-graders [20]

•	 EG-1 children were engaged in the same program. The author according to the standard program, but after the 
warm-up exercise was performed to develop the coordination of movement for 12-15 minutes [1]

•	 EG-2 children were engaged in the standard program, performed coordination exercises, but in view of the 
differentiated load [20]

Children with a strong nervous system performed exercises with greater intensity and children with a weak nervous 
system with a large volume. The intensity was increased by increasing the number of exercises and reducing the 
rest time, and the volume was increased by increasing the rest time and the number of repetitions of the exercise 
[17,18,21,22].

During the period of pedagogical research, 59 classes were held. All physical education classes were held twice a 
week for 45 minutes. For the development of coordination of movement a variety of physical exercises with objects 
and without objects (jumping with turns, somersaults, ball movement, and others) were used. The complexity of 
the increased expenses of the introduction of new elements with several exercises or as an additional subject was 
observed [1].

Before and after the pedagogical experiment, all the children passed the tests. Short-term and long-term memory was 
determined by the method of “memorizing words”. Coordination abilities were diagnosed by the “shuttle run” test. 
In EG-2 school children passed “tapping test”, which differentiated them into groups based on the strength of the 
nervous system.

The Method of Memorizing Words

•	 Short-term memory: The teacher slowly tells the school children 15 different and unrelated words (for example 
wood, car, apple, table, man, bird, candy, stone, sea, bumblebee, lamp, figure, silver, zebra, magnet) [9]. After 
the teacher has finished the pronunciation, the school children orally reproduce all the words that he/she has 
memorized (in any order). The result is the number of correctly reproduced words by the school children

•	 Long-term memory. After 45 minutes, after the physical training session, ask the school children again what 
words he remembers. The result will also be a number of words

Shuttle Run Test 

From the start line to the finish line 10 meters, the school children must cover the distance 3 times by touching the line 
with his hand. The result is time with an accuracy of 0.1 s [20].

The Method of Tapping-Test 

A sheet of A4 paper was divided into 6 identical squares [23]. The command “go” the school children with a maximum 
speed affix the dots in a single square. For each square is given 5 seconds. After the 6th square, the exercise ends. By 
the number of points a graph was built and the strength of the nervous system was diagnosed.

Mathematical and statistical processing of the results of the study was carried out using the parametric T-student 
test. The result was significant at p<0.05. Correlation analysis was performed using the Bio-stat 2009 program. The 
arithmetic mean was calculated using Excel 2016 [24,25].
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RESULTS

Prior to the study, the coordination abilities indices in all groups were approximately the same (p>0.05). School 
children from EG-2 were differentiated into 2 subgroups according to the strength of the nervous system. After the 
study, the following results were obtained (Table 1). 

Table 1 Change of indicators the coordination abilities and memory schoolchildren 7-8 years (M ± m)

Indicators Group Before After p-value

Shuttle run 3 × 10 m (second)
KG 10.3 ± 0.6 10.4 ± 0.6 >0.05

EG-1 10.3 ± 0.6 10.1 ± 0.5 >0.05
EG-2 10.3 ± 0.6 9.7 ± 0.5 <0.05

Memorizing words (amount) 
Short-term memory

KG 6.1 ± 0.5 6.3 ± 0.4 >0.05
EG-1 6.5 ± 0.4 7.3 ± 0.6 >0.05
EG-2 6.2 ± 0.5 9.7 ± 0.7 <0.05

Memorizing words (amount) 
Long-term memory

KG 5.2 ± 0.6 5.1 ± 0.6 >0.05
EG-1 5.5 ± 0.5 6.1 ± 0.5 >0.05
EG-2 5.3 ± 0.4 7.3 ± 0.3 <0.05

Table 1 shows that there have been changes in all indicators during the period of the pedagogical experiment. In KG, 
the children were engaged in a program of physical education for first-graders of ordinary school. After the end of the 
study, school children worsened their performance in the test “shuttle run” from 10.3 ± 0.6 to 10.4 ± 0.6 (p>0.05) and 
in the test for long-term memory, the result deteriorated by 0.1 (p>0.05). In the short-term memory test, the results 
improved slightly from 6.1 ± 0.5 to 6.3 ± 0.4 (p>0.05).

In EG-1, children were engaged in the standard program, but at the same time, performed physical exercises for 12-15 
minutes for the development of coordination abilities. From the beginning to the end of the study, the indicators in all 
tests were improved. For example, in the “shuttle run” test, the result improved from 10.3 ± 0.6 to 10.1 ± 0.5 (p>0.05). 
Short-term memory improved by 0.8 (p>0.05) and long-term memory improved by 0.6 (p>0.05).

In the EG-2 children were engaged in a standard program, performed coordination exercises, while using a differentiated 
approach based on the strength of the nervous system in the process of excitation. Performance improved significantly 
in all tests. For example, in the “shuttle run” test, the values improved from 10.3 ± 0.6 to 9.7 ± 0.5 (p<0.05). In short-
term memory tests, the values were higher by 3.5 (p<0.05) and long-term memory improved by 2 points (p<0.05).

The results of the study indicate the unconditional effectiveness of coordination training in physical education classes 
for younger school children, and the use of a differentiated approach in training based on the strength of the nervous 
system in the process of excitation.

DISCUSSION

Coordination skills play a significant role in human life and activities [2,3]. Despite their diversity, they tend to 
develop comprehensively [26,27]. A favorable period for the development of general coordination abilities is the 
primary school age [4,5].

Despite the well-known patterns and multiple meanings of information about coordination abilities, we have not 
found data that reflect the impact of such abilities on the memory of school children. In our study, this relationship 
was established for the first time. Of course, there are studies that reflect the relationship of physical qualities, mental 
processes [6-8]. Our study fully confirms this relationship. The higher the level of coordination abilities, the better the 
performance of short-term and long-term memory.

Mental processes can have a classification, for example, memory, attention, and thinking. Thanks to memory, a person 
has an idea of previously perceived things or phenomena, as a result of which the content of his consciousness is not 
limited to the sensations and perceptions, but also includes the experience and knowledge acquired in the past [9,10].

A differentiated approach to work with children is the most important factor of their individual development, 
this approach can reveal the maximum possible potential of each child [11,12]. The authors often use criteria for 
differentiation into groups, such as age, weight, height, technical or physical training, and some other indicators [13-15].
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This study confirms the fact that the differentiation of children into groups, taking into account the typological 
characteristic, plays an effective role in the full disclosure of their potential [17,18,28]. Load, which is offered to 
children during exercise should be differentiated by the strength of the nervous system. The load for children with a 
strong nervous system will be effective-intensive, and for a weak nervous system-volume [21,22]. At the same time, 
it is necessary to understand that people with a weak nervous system are not weak in principle, on the contrary, they 
have a number of advantages, for example, they are more sensitive and receptive to everything new, the function of 
working out is better developed than people with a strength nervous system.

Thus, for the first time, the influence of coordination training on the development of memory processes (short-term 
and long-term) in children aged 7-8 years was revealed. The aim of the study was achieved, and the hypothesis was 
solved.

CONCLUSION

Several conclusions can be identified in the study. In each lesson of physical culture in children of 7-8 years, should 
take 12-15 minutes for the development of movement coordination. The high level of coordination ability has a 
positive effect on the level of mental processes such as short-term memory and long-term memory. In classes with 
children, it is necessary to use a differentiated approach, which allows revealing their potential. One of the effective 
criteria for differentiation of children into groups is a typological criterion, namely, the strength of the nervous system.

New results of pedagogical research can be interesting and useful for coaches, teachers, and athletes. The study is 
promising for the study of new influences and relationships of mental processes and physical qualities and abilities.
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