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Abstract 

Background 
The study aimed to determine the effect of speed-strength training on the indicators of attention 
stability of children aged 13-14 years with different nervous system strengths. 

Materials and Methods 

This case-control study lasted for three months (January 12 to March 20, 2020). All physical 
education classes at school number 60 in Kirov, Russia, were held twice a week for 40 minutes. 
According to the standard program, 20 children from the control group were engaged in physical 

education. Schoolchildren from the experimental group, 20 boys and girls-additionally performed a 
set of exercises to develop speed and strength abilities. All schoolchildren performed two control 
standards: The tapping test (assessment of the nervous system's strength), Bourdon test (assessment of 
the stability of attention). 

Results 

Results showed that after the pedagogical experiment, the attention stability in schoolchildren from 
the control group with a robust nervous system improved by 4% (p>0.05), and in children with a 
weak nervous system, the indicators became higher by 3% (p>0.05). In the experimental group, the 
attention stability improved in schoolchildren with a robust nervous system by 18% (p<0.05) and in 
children with a weak nervous system by 14% (p<0.05).  

Conclusion 

Based on the results, the indicators of speed and strength abilities and the indicators of the stability of 

children's attention will improve. 
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1- INTRODUCTION 

       All over the world, the health and 

physical development of preschool and 

school-age children are relevant. School 

plays a significant role in physical 

development and physical training, namely 

physical education classes. Under the 

teacher's influence, schoolchildren can 

perform a wide variety of motor actions, 

learn new elements of exercises, and form 

motor skills. The importance of a physical 

education lesson at school can hardly be 

overestimated (1-3). Younger 

schoolchildren are more often engaged in 

outdoor games, while middle-level 

schoolchildren are increasingly performing 

speed and strength exercises since the 

sensitive period of development of these 

qualities is favorable for this time. The age 

of 13-14 years is essential for the 

purposeful development of physical 

qualities, such as speed and strength 

abilities (4-6). 

In an earlier study, we were able to prove 

the effectiveness of using a set of physical 

exercises to develop the speed and strength 

abilities of children aged 13-14 years. The 

use of such a complex and standard 

physical education program at school (7) 

will significantly increase the development 

of speed-power abilities in schoolchildren 

of this age. Previously, the effectiveness of 

the differentiated approach has been 

proven. An adequate criterion for 

differentiating schoolchildren into 

subgroups is the typological criterion, 

namely, the strength-weakness of the 

nervous system in the process of arousal 

(8). In this article, we need to know how a 

set of physical exercises aimed at 

developing speed and strength abilities 

affects the indicators of attention stability 

of children aged 13-14 years with different 

nervous system strengths. It is an absolute 

fact that physical exercise positively 

affects a person's mental processes, as 

many studies have shown (9-11). The 

study aimed to determine the effect of 

speed-strength training on the indicators of 

attention stability of children aged 13-14 

years with different nervous system 

strengths. 

2- MATERIALS AND METHODS 

2-1. Study design and population 

       In this case-control study, 40 

schoolchildren aged 13-14 took part in the 

pedagogical experiment. Namely, 20 

schoolchildren from class 7a (control 

group-CG) (12 boys and 8 girls); and 

schoolchildren from class 7b (experimental 

group-EG) in the number of 20 people (12 

boys and 8 girls). The study was conducted 

at the ordinary school number 60 in Kirov, 

Russia. All the children who took part in 

the study were healthy and had an 

introductory or preparatory health group 

and were admitted to physical education 

classes.  

2-2. Methods 

The new experiment lasted for three 

months (January 12 to March 20, 2020). 

Physical education classes were held in the 

gym. Each lesson lasted 40 minutes, two 

times a week. A total of 20 lessons were 

conducted in each class. In 7a and 7b, 

classroom lessons of physical culture 

during the study period took place on the 

same day and at the same time (CG – 

Tuesday 8:50-9:30, Friday 9:40-10:20), 

(EG – Tuesday 9:40-10:20, Friday 8:50-
9:30). 

CG schoolchildren engaged in a standard 

program of physical culture in the school 

(7). In the EG, after the warm-up, the 

children performed a set of physical 

exercises aimed at developing speed and 

strength abilities. The load was 

differentiated, taking into account the 

strength of the nervous system. 

Schoolchildren with a robust nervous 

system performed more exercises, but the 

number of series was less than that of 

schoolchildren with a weak nervous 

system. The primary method for 
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performing physical exercises is the 

standard-repeated method. Exercises for 

speed and strength abilities were very 

diverse and included running; torso turns, 

push-ups, squats, pull-ups, working with 

dumbbells and other projectiles (8). 

2-3. Measuring tools  

Before and after the study, all children 

took two control tests: 

1. Tapping test (determining the strength 
of the nervous system of schoolchildren). 

Rules: on a piece of paper, schoolchildren, 

at the command of the teacher, must put 

dots in each of the six squares as fast as 

possible and sequentially. At the end of the 

test, the schoolchildren's strength was 

determined, and the appropriate physical 

activity was selected, taking into account 

the test result (8). If the number of points 

from 1 square decreased to the last, then 

these students belong to a robust nervous 
system, the rest - to a weak one. 

2. The method "Bourdon Test" 

(determination of the stability of children's 

attention) (12). 

Procedure: The numbers from 1 to 9 are 

shown randomly on a piece of paper 

(Table.1). 

 
   Table-1: Fragment of the Bourdon test. 

3 7 2 4 3 7 2 6 5 9 7 5 4 1 9 7 8 4 9 7 5 6 2 4 3 1 2 3 4 1 2 6 1 5 7 9 8 5 4 9 7 8 7 9 5 4 1 6 3 4 

2 1 3 4 2 1 6 4 2 1 6 5 7 9 8 9 7 8 5 4 6 4 5 1 6 4 2 1 3 4 2 1 6 5 7 9 5 9 7 5 6 8 3 2 6 3 2 1 6 4 

5 1 9 4 5 1 9 7 9 5 6 8 2 3 5 2 6 3 4 2 1 6 1 9 7 5 1 9 7 5 1 9 8 2 9 8 2 1 9 1 4 3 1 9 4 3 1 9 7 5 

2 1 9 7 5 2 1 9 2 7 4 1 2 9 5 2 7 9 1 5 7 9 1 2 7 1 6 5 7 9 8 9 7 8 5 4 6 4 5 1 6 4 2 1 3 4 2 1 6 5 

7 9 5 9 7 5 6 8 3 2 6 3 2 1 6 4 5 1 9 4 5 1 9 7 9 5 6 8 2 3 5 2 6 3 4 2 1 6 1 9 7 5 1 9 7 8 5 4 6 4 

5 4 2 1 6 

 
 

For 2.5 minutes, children should cross out 

any number, for example, "5". 

The result is determined by the formula S= 
(0.5N-2.8n)/t; 

Where,  

S: an indicator of attention stability; 

N: Number of numbers viewed during the 

operation; 

t: working time; 

n: the number of errors made during 

operation (missing necessary numbers or 

crossed out excessive numbers). 

After that, draw a graph of attention 

stability with S (up) every 0.25 points and 
t (to the right) every 30 seconds. 

5 points – the line does not go beyond one 

zone (an excellent indicator of attention 
stability). 

4 points – the line does not go beyond the 

two zones. 

3 points – the line does not go beyond the 

three zones. 

2 points – the line does not go beyond the 

four zones. 

1 point-the line does not go beyond the 

five zones. 

2-4. Ethical consideration 

All procedures met the ethical standards of 

the 1964 Declaration of Helsinki. Informed 

consent was obtained from all parents of 

the schoolchildren included in the study. 

2-5. Data Analyses  

In the statistical analysis of the results in 

the study, we used Microsoft Excel. The 

average values and standard deviation of 

the indicators in all subgroups were 

determined. The percentage of 

effectiveness of children engaged in the 

standard program and the experimental 

group was revealed. P-value less than 0.05 
was statistically significant. 
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3- RESULTS 

      Before the beginning of the 

pedagogical experiment, all children 

performed a tapping test. According to the 

tapping test results, two subgroups were 

formed in the CG (10 children with a weak 

nervous system and ten children with a 

robust nervous system), the same situation 

was in the EG with ten children in each 

subgroup. The indicators of attention 

stability of children aged 13-14 years in 

the beginning and the end of the 

experiment are shown in Table.2.  

 

      Table-2: Indicators of attention stability of schoolchildren aged 13-14. 

Groups Nervous system 
Before 

Mean ± SD 

After 

Mean ± SD 
% P-0,05 

Control (12 boys, 

8 girls) 

Strong 3,3±0,2 3,4±0,2 +4% >0.05 

Weak 3,5±0,3 3,6±0,3 +3% >0.05 

Experimental (12 

boys, 8 girls) 
Strong 3,4±0,3 4,1±0,3 +18% <0.05 

   SD: Standard deviation. 

 

Table.2 shows that the schoolchildren of 

both groups were able to improve their 

attention stability indicators in 3 months, 

but the changes occurred differently in 

each subgroup. In CG, schoolchildren with 

a robust nervous system improved from 

3.3±0.2 to 3.4±0.2, and children with a 

weak nervous system improved by 3%. 

Despite the improvements in the 

indicators, the schoolchildren did not 

manage to reach the grade "4" in terms of 

attention stability both in the general and 

subgroups. Such a slight increase in the 

indicators of schoolchildren's attention's 

stability can indicate the effectiveness of 

the standard physical education program at 

school and the natural development of 

children of this property in a certain 

period. In the EG, the indicators of 

attention stability improved from 3.4±0.3 

to 4.1±0.3 in schoolchildren with a robust 

nervous system, and the indicators of 

children with a weak nervous system were 

14% higher. The children were able to 

qualitatively increase the level of attention 

stability, as they came out on the test with 

a score of "3" to a score of "4". These 

results indicate the effectiveness of 

implementing a set of physical exercises 

aimed at developing speed and strength 

abilities for schoolchildren aged 13-14 

years for physical education lessons. 

4- DISCUSSION 

        The study aimed to determine the 

effect of speed-strength training on the 

indicators of attention stability of children 

aged 13-14 years with different nervous 

system strengths. Results showed that in 

the experimental group, the indicators of 

attention stability improved in 

schoolchildren with a robust nervous 

system by 18% (p<0.05), and in children 

with a weak nervous system by 14% 

(p<0.05). Most modern research authors 

talk about the problems of children's 

health, their successful development, 

emphasizing the importance of physical 

exercise, sports work, and, of course, 

physical culture, especially in school years 

(1-3). In the course of the study, the first 

evidence worth emphasizing is the 

effectiveness of the standard physical 

education program at school in Russia. 

Since the children from the CG during the 

study period, without performing any 

additional exercises, improved their 

performance in attention stability, albeit 

not significantly. It is also worth noting the 

many studies that link physical activity 

with mental activity, that is, people's 

intellectual abilities. Of course, there is no 
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disputable fact – this is the benefit of 

physical activity for physical development 

and mental perfection (9-11, 13-14). It is 

also important to note the effectiveness of 

the differentiated approach in physical 

education lessons at school in working 

with children aged 13-14 years. Most 

authors agree with this position (15-17). 

This approach allows you to develop the 

schoolchildren's abilities comprehensively, 

to exhaust as much as possible his inner 

potential. The study results in the EG 

allow us to conclude that a set of exercises 

aimed at developing speed and strength 

abilities, taking into account the strength 

of the nervous system, can have a positive 

impact on the development of attention 

stability in children aged 13-14 years. 

Since the indicators of attention stability 

from the beginning to the end of the 

pedagogical experiment in schoolchildren 

in the EG were significantly higher than 

those of schoolchildren from the CG in 

both subgroups. For the first time, the 

influence of speed and strength abilities on 

attention stability indicators in children 

aged 13-14 years with different typologies 

was revealed. This study's purpose was 

achieved, and the results of the study 

confirmed the effectiveness of the exercise 

complex. After a preliminary warm-up, at 

each lesson in physical culture, you should 

perform a set of physical exercises aimed 

at developing speed and strength abilities. 

The components of the load for 

schoolchildren aged 13-14 years should be 

differentiated considering the strength of 
their nervous system. 

5- CONCLUSION 

      Based on the results, the indicators of 

speed and strength abilities and the 

indicators of the stability of children's 

attention will improve. The study is 

relevant and promising for studying 

children's physical and mental 

development engaged in physical culture 
or sports. 
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