
Journal for Health Sciences, Volume 8, Issue 1. (2018), pp. 14–23. 

 
 

 

 

INFLUENCE OF SPECIALIZED SPORTS CLUB LESSONS  

ON THE PHYSICAL DEVELOPMENT OF PRIMARY SCHOOL BOYS 

STUDYING AT INNOVATIVE SCHOOLS 
 

NADEZHDA PETRUSHKINA1*– YULIA KOSYREVA 1– 

OLGA KOLOMIETC1– MÁRIA KOPPÁNYNÉ SZENDRÁK 2–  

ELEONÓRA JUHÁSZ 2–EMŐKE KISS-TÓTH2 

 
1The Ural State University of Physical Culture, Chelyabinsk, Russia 

2University of Miskolc, Faculty of Health Care, Hungary 

 
Abstract: Physical development and motional characteristic dynamics of boys aged 6–11 

years studying at an innovative school and doing sports at specialized after-school sport 

clubs were studied during our research. The obtained data were compared to the control 

group, which included students of the same age studying at the same school but who did 

physical training only during PE lessons two times a week. The average values of anthro-

pometric measurements and their distribution according to the level and harmony of physi-

cal development were analyzed in the research. Motional characteristics of development 

level were evaluated at the time of entering the first form (6-7 years old) and after finishing 

primary school (9-10 years old). Compared with the control group, no significant differ-

ences were found in average values of body height, body mass, and chest circumference. 

Anthropometric measurements and individual evaluations allowed for the identification of 

children showing disharmonic development and those with hypotrophy and excess weight. 

At the end of the follow-up period, it was found that in this group of schoolchildren doing 

sports, there were no children who had low results on the chosen tests for physical training 

characteristics. At the same time, the number of children with high results on these tests 

increased. In the control group, the number of children with low results on the chosen tests 

increased, and those with high results decreased. Such results allow a conclusion to be 

drawn about qualitative changes in the physical condition of children who do sports as part 

of specialized sport clubs despite the absence of differences in the average values of an-

thropometric measurements. 

Keywords: primary school, boys, physical development, adaptation to studying at 

school, anthropometric measurements, motional characteristics 

 

 

INTRODUCTION 

Studying conditions in innovative educational establishments (gymnasia and lyce-

ums with some subjects of advanced study) apply increased requirements on the 

initial health level of first form students. They are also considered a stress factor 

for adaptation systems. [1, 2] 
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Sedentary lifestyle is an additional negative factor that regularly follows chil-

dren with high academic workloads. Often the parents of such children prefer that 

they participate in after-school activities that are characterized by hypokinesia and 

hypodynamia (the advanced study of foreign languages, music lessons etc.). 

Hypokinesia is a special state of the body due to the lack of motor activity. 

“Hypodynamia” is understood to be the set of negative morphofunctional changes 

in the body resulting from prolonged hypokinesia such as atrophic changes in mus-

cles, including the myocardium; reduced orthostatic stability; changes in water-salt 

balance; blood systems; and bone demineralization. In the end, the functional activ-

ity of organs and systems is reduced, and the activity of regulatory mechanisms 

that ensure their relationship is disrupted. Resistance to various adverse factors 

deteriorates; the intensity and volume of afferent information associated with mus-

cle contractions decreases, causing disruptions in the coordination of movements 

and decreases in endurance. [1] 

Earlier studies of students’ state of health showed negative dynamics of acute 

and chronic sickness and functional disorders among children studying at innova-

tive schools [3, 4]. Children studying at such schools are part of an increased risk 

group for health disorders development, especially during an adaptation period.  

As part of the conditions of children's adaptive mechanisms in the first years of 

school, high tension can be noted, which directly influences growth processes. [5] 

In connection with that fact, one of an organism’s adaptive criteria to environmen-

tal changes is physical development harmony, which can be evaluated on the basis 

of anthropometric measurement dynamics [6, 7] and can be related to the objective 

characteristics of state of health. [3, 8, 9] Moreover, the matching of a child's basic 

anthropometric measurements (height, weight, chest circumference) to average 

statistical norms is viewed as “physical readiness” of a first-form student studying 

at school. 

Ages 6 to 11 represent an optimal start for doing different kinds of sport due to 

intensive physical development and central nervous system maturation. Physical 

development level and metabolic processes, muscle and bone maturity, intermuscu-

lar and intramuscular coordination, central nervous system maturation, motion 

differentiation ability, and ligament and cartilage elasticity make primary school 

age the best time for physical conditions forming while doing sport. [1] Moreover, 

quality physical education is an element of physical education on the whole body 

and produces beneficial effects not only on physical and mental working capacity 

development but also on harmonious personal development, resistance to social 

and ecological conditions, and increase in adaptive characteristics. The health sta-

tus of the Hungarian population was examined in a national study in 2016. The 

plurality of the sample said that they did regular physical activity weekly (36%), 

27% said rarely, and 13% did some sport monthly. Amateur or professional ath-

letes made up 19% of the examined population [10]. Hungarian physical education 

students’ motor performance was measured, but their motor abilities were the 

same. Significant differences can only be seen in the dynamic performance and 

manual skills of female students. Regarding body composition results, risk factors 
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were found which can lead to cardiorespiratory system disorder and obesity later in 

life. [11] 

It is evident that such preventive activities, such as practicing physical culture 

and sport, aimed at preservation and promotion of health allow primary school 

students to bear such a difficult adaptive period to new micro-social conditions 

with “minimum losses”. 

The aim of our investigation was to evaluate the dynamics of physical devel-

opment and motional characteristics of primary school students studying at an in-

novative school and doing sports in specialized after-school sport clubs. 

 

MATERIALS AND METHODS  

The research was carried out at the Department of Physiology at The Ural State Uni-

versity of Physical Culture. The surveyed children’s parents were informed about the 

measurements before the start of the research. Their consent was received. 

Primary school students (1st–3rd form) were under observation. Thirty school-

boys studying at an innovative school and doing sports at specialized sport clubs 

after lessons were included in the experimental group, and 30 boys of the same age 

were put into the control group. The control group studied at the same school but 

did just 45 minutes of physical training only during physical culture lessons two 

times per week.  

The study was prospective. The boys were under our supervision during their 

primary school years. The physical development dynamics of schoolboys between 

the ages of 6 and 11 were evaluated. This evaluation was based on annual anthropo-

metric results (height, weight, chest circumference). Measurements were carried out 

at the end of the third quarter of each academic year. On the basis of these measure-

ments, the average values in each group were calculated. Firstly, height was defined 

as the distinctive sign type standard scale for the individual evaluation of physical 

development level. Height was defined as the basis of physical development, so eve-

ry child was divided (in addition to average height +1, 0 scale) into four groups ac-

cording to their height by regressive scale: upper average (+1, 1 + 2, 0 scale), tall 

(+2, 1 + 3 scale), below average (–1,1 – 2, 0 scale), and small (–2,1 – 3 scale). [1] 

Qualitative characteristics of physical development (the examined children dis-

tribution according to their levels and harmony) are considered to be more informa-

tive than average ones. In connection with the fact, special attention was paid to the 

evaluation of correlations between basic measures. If height characteristics coin-

cide with an average body mass and chest circumference (or ranged from one par-

tial sigma), then physical development was considered harmonious. Body mass 

and/or chest circumference disharmony (of different kinds) within the limits, ex-

ceeding one particular sigma, was indicative of physical development disharmony. 

If children had such disharmony, the degree of body mass discrepancy to height 

average meaning (mass deficit or overweight value) was calculated in percent. On 

the basis of available classifications, children with hypotrophy or were overweight 

or obese were defined. [1] 
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To evaluate the surveyed children's physical conditions at the beginning of the 

study (age 7) and after these children turned 10, the following tests were used [12]:  

‒ shuttle run (coordination qualities), 

‒ 30 m distance run (speed qualities), 

‒ standing long jump (speed-power qualities), 

‒ 6-minute run (endurance), 

‒ sit and reach (flexibility), 

‒ pull-up (power qualities). 

 

Then distributional dynamics according to evaluation level of control exercises 

(motional characteristics) were presented. There are three basic levels of students' 

physical readiness [12]: high, average, and low (Table 1). 
 

Table 1 

Age evaluation for doing control exercises to define motional characteristics 
 

Physical 

conditions 
Tests Age 

Results per age and group 

low average high 

Speed Run 30 m (s) 
7 

7.5 and 

more 
7.3–6.2 5.6 and less 

10 6.6 6.5–5.6 5.0 

Coordination 
Shuttle run 

3 х 10 m (s) 

7 
11.2 and 

more 
10.8–10.3 9.9 and less 

10 9.9 9.5–9.0 8.6 

Speed-power 

Standing long 

jump 

(cm) 

7 
100 and 

less 
115–135 

155 

and more 

10 130 140–160 185 

Endurance 6-minute run (m) 
7 

700 and 

less 
730–900 

1100 

and more 

10 850 900–1050 1250 

Flexibility 
Sit and reach 

(cm) 

7 1 and less 3–5 9 and more 

10 2 4–6 8 and more 

Power Pull-up: 

high bar (pc) 

7 1 2–3 4 and higher 

 10 1 3–4 5 

 

The obtained data were analyzed by traditional biostatistics methods [13]. Mean 

value + standard deviation index (M+SD) was calculated for continuous characters. 

Intergroup comparison was measured by Student’s t-test. Qualitative characters (lev-

el distribution) were presented in percent. Intergroup comparison of quality indica-

tors (distribution by level of physical development and performance evaluation tests) 

was carried out by Fisher’s test [13]. The differences were considered to be signifi-

cant at t > 1.96 and F > 3.92. A 95% confidence interval level was accepted.  
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RESULTS AND DISCUSSION 

The obtained results are presented in tables. Table 2 contains the children’s mean 

values of age-related anthropometric measurements (height, weight, chest circumfer-

ence), which were not significantly different throughout the study between both 

groups. Mean height values did not differ significantly at the start of the study in both 

groups. They were within the average value limits, though in the experimental group 

they were a little higher but not beyond the average standard data limit according to 

standard assessment tables. The mean height values in the experimental group were 

118.5 ± 0.41 cm and 118.2 ± 0.42 cm in the control group. The mean body mass 

values were 22.4 ± 0.24 kg and 22.5 ± 0.25 kg, respectively, and the mean chest cir-

cumference values were 58.4 ± 0.19 cm and 58.8 ± 0.19 cm, respectively. 
 

Table 2 

Mean values of age-related anthropometric measurements  

of boys from the experimental and control groups 
 

Age 

(years) 
Groups* 

Body mass 

(kg) 

Body height 

(cm) 

Chest circumference 

(cm) 

M  SD MSD M  SD 

6 

E 22.4  0.24 118.5  0.41 58.4  0.19 

C 22.5  0.25 118.2  0.42 58.8  0.19 

p >0.05 >0.05 >0.05 

7 

E 24.5  0.21 124.5  0.40 60.1  0.17 

C 24.4  0.26 123.8  0.48 59.9  0.18 

p >0.05 >0.05 >0.05 

8 

E 27.0  0.27 128.1  0.36 62.8  0.19 

C 26.9  0.33 127.7  0.42 62.6  0.21 

p >0.05 >0.05 >0.05 

9 

E 30.2  0.35 133.5  0.42 64.7  0.22 

C 29.9  0.40 132.8  0.48 64.4  0.27 

p >0.05 >0.05 >0.05 

10 

E 33.5  0.24 139.1  0.47 66.5  0.25 

C 33.7  0.27 138.9  0.50 66.9  0.26 

p >0.05 >0.05 >0.05 

11 

E 36.6  0.58 143.8  0.54 69.1  0.32 

C 37.2  0.72 144.2  0.65 69.6  0.37 

p >0.05 >0.05 >0.05 

*E – experimental group; C – control group 

Age-related dynamics of anthropometric measurements increased similarly in both 

groups. 
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The boys’ greatest growth index in the experimental and control groups was regis-

tered at the age from 6 to 7 (5.6–6 cm) and from 9 to 10 (5.6–6.1 cm), which 

matched generally known tendencies. Body mass absolute value growth appeared 

to be highest at the age 9 to 10 (3.3–3.8 kg per year). The least value of chest cir-

cumference increase was noted at the age from 6 to 7 (only 1.1–1.7 cm). At the age 

of 7 to 8 and 10 to 11, this value seemed to be maximal. It was 2.7 cm per year. 

Body length not only shows skeleton growth, but it is also one of the most sta-

ble characteristics. Most importantly, it correlates with the majority of longitudinal 

and lateral body sizes. Therefore, individual evaluation of physical development 

was carried out. 

The distribution of children according to height (average, above average, tall, 

below average and short) was the same in both groups (experimental and control). 

The majority of boys in all age groups had average height. Tall and short children 

were few. 

Attention has to be paid to the fact that over the 10 years of study, there were no 

any cases of low physical development in the experimental group. However, in the 

control group some difference was observed. The percent of low physical devel-

opment grew from 3.3% to 6.7%. The percentage of average height grew in the 

experimental group because the number of children decreased. Many boys had 

“below average” and “short” height.  

In the control group we can see difference in height. A number of children had 

“tall and below average height”. Many children had “below average and short 

height”. Though no differences in the mean values of height were established, it is 

evident that favored growth appears with regular training in specialized sport clubs. 

This is the aim, why the above-mentioned changes happened, but we have to empha-

size that there are no significant differences in our evaluation in this distribution. 

No differences were stated while comparing the number of children who have 

harmonious and non-harmonious physical development. Children with non-

harmonious physical development could often be seen in the experimental group as 

well as in the control groups (86.7%). However, by the age of 10 their number 

became 96.7% in the experimental group, while it remained the same in the control 

group. 

Children having non-harmonious physical development had two variants of eat-

ing disorders: one case of hypotrophy of the 1st type and one overweight case. It is 

important to note that these were single cases in both groups. Over time the number 

of overweight children in the control group increased from 6.7% up to 10% while 

no such cases were not registered in the experimental group. 

Significant height dynamics were registered in both groups during the first 

school year while there was practically no such one in weight and chest circumfer-

ence conformed to common tendencies (“extension”), which indicates adaptive 

reactions to stress during the first school year. Maximum weight and chest circum-

ference increase was registered at the end of the school year with evidence of mus-

cle mass increase. This fact proves the end of the adaptation period and access to 

functioning at a new level. [1, 2] 
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Then the distributional dynamics according to different characteristic levels of 

physical training (children, aged 7 and 10) were carried out with the help of the 

mentioned tests. Their results are presented in Table 3. 
 

Table 3 

Distributional dynamics of the surveyed schoolchildren  

according to their physical training level in percent 
 

Physical condi-

tions 

Control exer-

cises 
Age 

Level, groups, distribution 

low average high 

E K E C E C 

Speed Run 30 m (s) 7 3.3 3.3 83.4 80.1 13.3 16.6 

p >0.05 >0.05 >0.05 
10 0 13.3 50.0 76.7 50 10.0 

p <0.05 <0.05 <0.05 

Coordination Shuttle run 

3 х 10 m (s) 

7 6.6 6.6 83.4 80.1 10.0 13.3 

p >0.05 >0.05 >0.05 
10 0 10.0 53.3 80 46.7 10.0 

p <0.05 <0.05 <0.05 

Speed-power Standing long  

jump (cm) 

7 3.3 6.6 83.4 83.4 13.3 6.6 

p >0.05 >0.05 >0.05 
10 0 6.6 50.0 80.1 50.0 13.3 

p <0.05 <0.05 <0.05 

Endurance 6-minute run 

(m) 

7 13.3 16.6 73.4 76.8 13.3 16.6 

p >0.05 >0.05 >0.05 
10 0 20.0 53.3 76.7 46.7 3.3 

p <0.05 <0.05 <0.05 

Flexibility Sit and reach 

(cm) 

7 10.0 6.6 60.0 87.8 30.0 6.6 

p >0.05 >0.05 >0.05 
10 0 13.3 16.7 80.1 83.3 6.6 

p <0.05 <0.05 <0.05 

Power Pull-up: high 

bar 

7 13.3 10.0 76.7 80.0 10.0 10.0 

p >0.05 >0.05 >0.05 
10 0 13.3 50.0 80.1 50.0 6.6 

p <0.05 <0.05 <0.05 

E – experimental group; C – control group 

 

There are three basic levels of physical readiness: high, average, and low. The dis-

tribution of the schoolboys according to their physical qualities developmental 

level at the beginning of the study (age 7) was similar in both groups (Table 3).  

At the end of the observation period (age 10), significant differences in the dis-

tribution of boys in the experimental group and in the control group were estab-

lished. Comparing tests results at the end of the study, we noticed that boys training 
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in specialized sport clubs did not show low results. At the same time, the number 

of those showing high results grew. In the control group, the result was reversed: 

more children showed low results and few showed high results, which is to say that 

most of the boys in the control group had worsened test results. Such results are 

particularly interesting when compared with the results of physical development 

evaluations. They allow a conclusion to be drawn about the qualitative changes in 

children’s training in specialized sport club physical conditions (if there is no dif-

ference in mean values of anthropometric measurements). 

Summarizing the results of the primary school students’ physical development 

research, it must be noted that mean values of basic anthropometric measurements 

of children training in specialized sport clubs (the experimental group) did not dif-

fer from those of children from the control group. But after individual evaluation of 

correlation of physical development levels and harmony in both groups at the end 

of the study, some differences were found, including its violation frequency, prov-

ing positive influence of sport over the studied characteristics. It is evident that in 

the experimental group (children doing sport), interconnection between the number 

of children with high and above-average physical development levels increases as 

well as harmonious development with evident physical condition dynamics. The 

deterioration of the motor characteristics in the control group, apparently due to the 

high intellectual activity and insufficient physical activity at school. Due to 

hypokinesis emerged morphofunctional changes that are reflected in the results of 

motor tests [1]. Additional physical activity in the experimental group allowed for 

improvement in the results of tests characterizing motor qualities. 

The obtained results allow the drawing of a conclusion that children doing 

sports in specialized sports clubs causes qualitative changes in their physical condi-

tions (with equal mean anthropometric indices). Such training lessons are recom-

mended for schoolchildren studying at innovative schools with high academic 

workloads for harmonious development. 

This paper presents the results of the assessment of the impact of additional 

training in sports sections on the physical development of boys enrolled in innova-

tive schools. In addition, we have studied the impact of such activities on other 

health indicators, in particular on the incidence. The results of this piece of re-

search will be presented in the next article. 

 

CONCLUSIONS 

1. Mean anthropometric measurement values (height, weight, chest circumfer-

ence), as well as distribution according to the height and the developmental 

harmony of children from both groups did not differ significantly during any 

stage of research. 

2. After the end of the research study, the number of children having excess 

weight in the control group increased from 6.7% to 10%, but in the experi-

mental group no such cases were registered. 
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3. While comparing the results of pedagogical tests, aimed at physical conditions 

evaluation, at the end of the research (age 10), it is stated, that there were practi-

cally no children with low results in the experimental group (children doing 

sport), while the number of children with high results in it increased. In the con-

trol group, the number of children with low results increased, and the number of 

those with high results decreased. 

4. The obtained results show qualitative changes in the physical condition of chil-

dren who do sports as part of specialized sport clubs with no differences in 

mean values of anthropometric measurements. 
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