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Introduction. The Ministry of Education of the 

Russian Federation, in order to organize the pro-

cess of physical education in general educational 

institutions, recommends a number of exemplary 

programs. A comprehensive analysis of these pro-

grams allows us to conclude that they show the key 

components of physical education: the develop-

ment of physical qualities, the improvement of the 

health of students, the formation of the motor base 

of children, etc. [10]. However, the issues of using 

sections of physical culture activities related to the 

emotional-volitional, cognitive, psychophysiological 

spheres of the development of the student's body 

remain practically unresolved [5].

The basic task of developmental physiology 

and school pedagogy is the explication of the 

functioning of the central and autonomic nervous 

and sensory systems that form the charactero-

logical qualities of children of the first and sec-

ond childhood, since the “plasticity” of their nerv-

ous processes is at a relatively low “level”. At the 

same time, there is an increased interest among 

researchers in acquiring scientific knowledge re-

garding the functioning of sensorimotor systems 

in younger schoolchildren, since, according to 

teachers and physiologists, the parameters char-

acterizing these systems are the most objective 

and representative [1, 7, 9].
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Abstract
Objective of the study was to study some indicators of sensorimotor systems in students aged 7-10 at the beginning 

of a one-year educational cycle in a special correctional I-II type and general education schools.
Methods and structure of the study. The survey involved 311 healthy schoolchildren aged 7-10 years and 96 peers 

suffering from sensorineural hearing loss (III-IV degree). The Neurosoft-NS-Psychotest complex was used. In children, 
a simple visual-motor reaction (VMR) was studied; reaction to a moving object. We analyzed the results obtained in the 
methods of "reaction time of discrimination" and "reaction time of choice".

Results and conclusions. As we grow older, the period of the sensorimotor reaction decreases, which is associated 
with the process of maturation of the central structures of the brain and the improvement of the functional state of the 
neuromuscular apparatus. In children 9-10 years old, the degree of balance between the processes of excitation and in-
hibition is greater in strength, which indicates the balance of nervous processes and the stability of the functioning of the 
nervous system at this age. With increasing age in children, the mobility of nervous processes is optimized. The function-
ing of sensorimotor systems in children 7-10 years old with auditory deprivation, in comparison with practically healthy 
peers, showed that the development of the mechanisms of central regulation of movements is somewhat slow.
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Nothing else than the disproportion of the train-

ing load to the compensatory capabilities of the stu-

dent's body entails a disorder in the state of physical 

health [4]. In this regard, children with auditory dep-

rivation deserve special attention, since they have 

functional “disorders” of a number of organs and 

body systems. At the same time, the parameters of 

the sensorimotor systems of children suffering from 

auditory deprivation are indicators of the health of 

students [11].

In a number of scientific studies [2, 3, 8], only 

fragmentary works have been published, devoted to 

the study of the impact of physical education class-

es on the functional state of sensorimotor systems 

in 7-10 year old students in special correctional and 

secondary schools.

Objective of the study was to study some indicators 

of sensorimotor systems in students aged 7-10 at the 

beginning of a one-year educational cycle in a special 

correctional I-II type and general education schools.

Methods and structure of the study. The sci-

entific experiment was carried out on the bases: lab-

oratories of the Department of Anatomy and Sports 

Medicine of the Kuban State University of Physical 

Culture, Sports and Tourism, gymnasium No. 18, 

school No. 63 and a special correctional board-

ing school in Krasnodar. The survey involved 311 

healthy junior schoolchildren 8-10 years old (boys - 

149, girls - 162) and 96 (boys - 49, girls - 47), peers 

suffering from sensorineural hearing loss (III-IV de-

gree). The hardware-software complex "Neurosoft - 

NS-Psychotest" with an IBM-compatible computer 

was used in the work.

Since within the framework of one article it is 

technically difficult to show the full complex, reflect-

ing the functional state of sensorimotor systems, a 

fragment of the study was taken. In children, a sim-

ple visual-motor reaction (VMR) was studied (the 

classical technique of chronoreflexometry, which 

determines lability in the functioning of nerve cent-

ers). A kind of complex sensorimotor reaction (in 

addition to the sensory and motor components, it 

also includes a period of complex signal processing 

(sensory) of the central nervous system) - a reaction 

to a moving object (RMO). Along with this, the re-

sults were analyzed in the “reaction time of discrimi-

nation” (RTD) and “reaction time of choice” (RTCh) 

methods.

The studies were carried out at the beginning of 

the annual educational cycle many times, with the 

registration of the protocol for each student. Partici-

pation in the observations was carried out on a vol-

untary basis, informed consent was obtained from 

parents.

The information obtained during the study was 

processed on IBM-compatible computers accord-

ing to standard statistical methods [6].

Results of the study and their discussion. As 

the obtained data showed, in healthy boys of 7 years 

old, when studying VMR, significantly high reaction 

time parameters (324.1±10.4 ms) were recorded in 

comparison with schoolchildren aged 8-10 years 

(301.8±12.5 ms; 275.1± 9.7 ms, 264.3±11.4 ms, 

p<0.01 – p<0.0001).

At the same time, schoolchildren aged 9-10 were 

the most “fast”, however, there were no significant 

differences between these groups (p>0.05). Differ-

ences were not registered in boys of 8-9 years old, 

although in comparison with schoolchildren of 8 and 

10 years old they are noted (p<0.05).

In the analysis of the received data of VMR in 

healthy girls, a similar pattern is noted, as in boys. 

Along with this, unlike boys, there was no differ-

ence in the parameters of 7- and 8-year-old girls 

(321.5±10.6 ms; 298.4±13.3 ms).

Conducting a study in boys of a special correc-

tional school showed the following. Significantly 

higher indicators in the test were in 7-year-olds 

(352.4±13.6 ms) in comparison with schoolchil-

dren aged 9 and 10 (282.8±14.3 ms; 278.9±9.2 ms; 

p<0 .01 – p<0.001), while no difference was noted 

with 8-year-olds (318.2±15.4 ms) (p>0.05). In turn, 

8-year-old boys demonstrated significantly higher 

values in the PVMR test relative to 10-year-old boys 

(p<0.05). Differences were not registered in boys 

aged 8-9 years and 9-10 years (р˃0.05).

As for girls from a special correctional school, 

at the age of 7 years (351.2±14.6 ms) they showed 

significantly greater time spent in testing in relation 

to all the considered age groups (303.4±9.8 ms; 

295 .9±11.6 ms; 289.3±10.5 ms; p<0.01 – p<0.05). 

Other indicators within the group of girls aged 8-10 

did not differ (p>0.05).

When conducting the “reaction to a moving ob-

ject” test, it was revealed that the indicators of boys 

7 years old (92.3±5.1 ms) and 8 years old (80.8±7.3 

ms) did not differ, while the obtained data in com-

parison with boys aged 9 and 10 (76.2±4.5 ms; 

62.7±3.9 ms) showed an almost 20% significant dif-

ference (p<0.01 – p<0.001).
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It should be noted that the values of this param-

eter did not differ among schoolchildren aged 9-10 

(p>0.05). In other words, 10-year-old boys show a 

balanced type of nervous processes.

When analyzing the data revealed in girls in the 

test "reaction to a moving object" (RMJ), it was 

found that significant differences in time between 

the studied 7, 9 and 10 years (96.2±8.7 ms; 75.6±4.9 

ms; 64.7±6.9 ms, p<0.05 – p<0.001). There were 

no differences between the obtained parameters in 

girls aged 7 and 8 (84.4±7.6 ms).

As shown by the data obtained in the RMO test 

in boys studying in a special correctional school, a 

similar pattern was noted as in practically healthy 

schoolchildren, that is, there were no differences 

in indicators between 7- and 8-year-olds (101.7 ± 

4, 8 ms; 92.1±5.3 ms; p>0.05) and the parameters 

differed significantly between the studied 7, 9 and 

10 years (83.3±7.4 ms; 74.8±3.9 ms). In turn, when 

comparing this indicator between schoolchildren of 

8 and 9 years old, 9 and 10 years old, no difference 

was noted (p>0.05).

Analyzing the data obtained from girls studying 

in a special correctional school, it should be noted 

that between schoolgirls of 7 and 10 years old, sig-

nificant different values were obtained (98.4±6.9 

ms; 72.3±5.7 ms; p<0.01), in other cases, the pa-

rameters in the RMO test were not observed in the 

study population (8 and 9 years old - 87.5±8.2 ms; 

p>0.05).

When analyzing response strategies, both boys 

and girls from a correctional school, it should be 

noted that they more often showed a reaction to a 

moving object with a delay in the appearance of a 

signal.

In the observed children, studying the complex 

sensorimotor reactions "reaction time of discrimi-

nation" (RTD) and "reaction time of choice" (RTCh), 

the following data were established: the largest 

values of RTD in time (they practiced a reaction to 

one specific impulse out of several) were noted in 

boys 7 years (438.8±14.3 ms), low - in schoolchil-

dren aged 9 and 10 (387.6±8.9 ms; 369.5±12.4 

ms; p<0.001; p<0.001), the difference in indicators 

in this test were also registered between 8-year-

old (411.2±11.6 ms) and 10-year-old observed 

(p<0.01).

When analyzing the results of RTD in girls, the fol-

lowing is noted: schoolgirls of 10 years (378.7±18.2 

ms) showed less time during testing in relation to 

7-year-olds (441.5±15.5 ms; p<0.01). When com-

paring other age groups (8-9 years old: 418.9±14.3 

ms; 396.4±17.7 ms) there were no significant differ-

ences in the indicators.

During the RTCh test (several subjective re-

actions to the proposed impulses were used) as 

in boys (7 years old - 465.3±16.5 ms; 8 years old 

- 458.4±13.2 ms; 9 years old - 446.8±6 .7 ms; 10 

years old - 431.3±9.2 ms) and in girls (7 years old 

- 471.3±17.1 ms; 8 years old - 449.4±12.6 ms; 9 

years old - 451 .6 ± 9.7 ms; 10 years - 458.8 ± 14.7 

ms) data were obtained that did not have significant 

differences in age groups.

When conducting a study in the RTD test in boys 

of a special correctional school, it was found that 

in children 7 (457.4 ± 10.2 ms) and 8 (436.2 ± 9.4 

ms) years old, significantly lower values of indica-

tors were recorded in relation to schoolchildren 

10 years (398.3±8.9 ms; p<0.001 – p<0.01). The 

same pattern was observed in girls (472.7±13.6 ms; 

446.5±11.9 ms; 398.4±18.2 ms; p<0.01).

In the study of RTCh in boys (7 years old - 

479.6±17.3 ms; 8 years old - 461.2±14.7 ms; 9 

years old - 449.7±9.5 ms; 10 years old - 430.8±15 .4 

ms) and girls (7 years old - 470.5±12.8 ms; 8 years 

old - 450.7±14.3 ms; 9 years old - 449.8±19.2 ms; 

10 years old - 448.2± 16.7 ms) of the considered 

age groups, no significant differences in the param-

eters were found.

The obtained indicators in the RTD and RTCh 

allow us to assert the mobility of the nervous pro-

cesses, with increasing age in children there is a 

significant decrease in the number of delayed and 

advanced reactions, which is determined by the in-

tensive development of the central structures.

Conclusions. The established parameters of a 

simple visual-motor reaction are determined by the 

anatomical properties of the analyzer, the charac-

teristics of the nervous processes of the body and 

the motor-coordination capabilities of the subject. 

That is, as they grow older, the period of the sensori-

motor reaction decreases, which is associated with 

the process of maturation of the central structures 

of the brain and the improvement of the functional 

state of the neuromuscular apparatus.

In children 9-10 years old, the degree of bal-

ance between the processes of excitation and in-

hibition is greater in strength, which indicates the 

balance of nervous processes and the stability of 

the functioning of the nervous system at this age. 
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With increasing age in children, the mobility of 

nervous processes is optimized. The functioning 

of sensorimotor systems in children 7-10 years old 

with auditory deprivation, in comparison with prac-

tically healthy peers, showed that the development 

of the mechanisms of central regulation of move-

ments is somewhat slow. There was an increase in 

the time spent in the visual-motor reaction in girls 

and in the reaction to a moving object in boys of 10 

years old, as well as low values of the reaction time 

of discrimination in boys of 9 years old (p<0.05), 

which is of considerable interest in the context of 

the study of adaptive reactions children with audi-

tory deprivation.

The study of the features of the functioning of 

sensorimotor systems in children 7-10 years old 

with auditory deprivation in comparison with prac-

tically healthy peers showed that the development 

of the mechanisms of central regulation of move-

ments is somewhat slow. The degree of devia-

tions in the activity of sensorimotor systems cor-

responds to the level of auditory deprivation. There 

was an increase in the time spent in the VMR in 

girls and a reaction to a moving object in boys of 10 

years, as well as low values of the reaction time of 

discrimination in boys of 9 years (p<0.05), which is 

of considerable interest in the context of studying 

the adaptive reactions of the body of children with 

auditory deprivation.

The study was carried out within the framework 

of the grant of the Kuban Science Foundation No. 

PPN-21.1/27 "Vector of adaptation of sensorimotor 

systems of children during the second childhood 

with varying degrees of auditory deprivation to edu-

cational physical education technologies."
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