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SOME FEATURES OF BODY DEVELOPMENT 
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Abstract: A most complex study on the biological development and physical fitness o f Hungarian youth was 
carried out by Eiben, Panto and Barabás (1991) during the past decades.

Continuing the studies carried out in Hungary previously, the authors present data on growth, bodily devel
opment and motoric performance o f 3 to 6 year-old children in a nursery school providing a multi-movement play 
program (STJ). There is a considerable advantage in physical fitness as opposed to children not taking part in 
STJ.
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Introduction

Few researchers have studied the body development and motor performance of kinder
garten children so far. Hungarian and foreign specific literature has no abundance of stud
ies of the growth, body development and motor performance of children of 3 to 6 years of 
age. The majority of the existing studies merely hint at the kindergarten age group when 
thoroughly analysing the data on the age group 0 to 18 or 6 to 18.

Study findings on the body and mental development of 3 to 6-year-old children were first 
published in Hungary in the journal "Kisdednevelés" (1933) by Kenyeres. A more signifi
cant anthropometric study of 3 to 18-year-old children was carried out in Kaposvár by Véli 
(1936), and then in Budapest by Mrs. Mentusz (1952).

A most thorough growth study of Budapest kindergarten and school children was car
ried out by Eiben and his colleagues in the late 1960s (1971). They calculated the reference 
values on body height and body mass for boys and girls of 3 to 18 years of age (Eiben and 
Panto 1986), based on their nationwide survey of Hungarian population, involving 41000 
people of 3 to 18 years of age, which is 1.5 per cent of the total population concerned.

The growth of kindergarten children was measured, among others, by Bakonyi (1981) 
and in Veszprém by Győri (1991) and by Győri and Völgyesi (1988).

Subjects and Methods

At the Department of Physical Education of the University of Veszprém the biological 
development and motor performance of 3 to 6 year old children have been studied since 
1983. The measurements carried out every six months involved 18 measurements or calcu
lated body measurements.

In every school year some 100 to 120 kindergarten children took part in the multi-move
ment physical education (P. E.) game program worked out by us. Its essence is that they 
carried out, P.E. games including intensive multi-movements and running on a weekly 2x1
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hour basis for 8 months. Their development was measured by motor tests (dynamic 
strength, speed, stamina and coordination). The number of these tests was 18 and they 
proved suitable for this age group. The measured data, the body development, body height 
and body mass average figures of 4 to 6-year-old children are used as representative figures.

Out of the motor tests, we laid emphasis on the 3 most representative skills and measure
ments. Speed strength was measured by standing jump, speed by 20-metre run and stamina 
by the Cooper test. The kindergarten children showed extraordinary results in these skills.

A longitudinal examination was carried out for a period of four terms including experi
mental (52 boys and 54 girls participating in the multi-movement P.E. game program) and 
control groups (30 boys and 29 girls participating in traditional kindergarten programs).

At the time of the beginning of the examination, considering their decimal age, they 
were 4,5 years old (±3 months).

Results and Discussion

The body height of children measured by us was not significantly different from the 
national average or from that measured in Veszprém county by Eiben et al (1990).

In the experimental group only slight differences were detected between the sexes while 
at the age of 4.5 to 5 with boys and 5.5 to 6 with girls there occurs a fast (abrupt) growth 
stage which is followed by boys with some half a year's delay (Table 1).

Table 1: Mean values of body height, body mass and roundness relative index 
with Veszprém kindergarten children

G roup N 1
B od y h e ig h t  

2  3 4 1
B o d y  m a ss  

2  3 4
R o u n d n ess rel. index  

1 2  3  4

BOYS

TG M 52 113 114 116 119 20 2 0 .8 21.6 22.9 5.64 5.47 5.36 5.17

S 2.65 3.83 4.85 4.91 2.28 1.99 2.83 2.87

CG M 30 107 112 116 118 18.8 19.5 20.5 21.3 5.69 5.74 5.68 5.52

S 4.77 4.74 4.1 4.7 1.74 1.53 3.56 2.15

GIRLS

TG M 54 110 114 117 119 18.9 19.8 21.3 22.4 5.84 5.75 5.49 5.29

S 3.74 2.85 5.41 5.13 2.03 1.84 2.27 2.51

CG M 29 111 115 117 117 19.5 20.4 21 .6 22.1 5.7 5.61 5.39 5.32

S 4.03 4.14 4.14 4.59 2.47 3.38 3.37 3.22

Comment: group 1- age 4.5 years, group 2 - age 5 years, group 3 - age 5.5 years, group 4 - age 6 years, TG - test- 
group, CG - controigroup

No significant difference was found in the mean values between the experimental and 
the control group, whether with boys or girls (there was a significant difference at the first 
measurement only).
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The body mass of children measured by us was, with both sexes and every age group, 
bigger than the national or Veszprém county average values. The body mass increased in 
two years 2.94 kilos with boys and 3.56 kilos with girls. The growth rate with boys was 14.73 
% and with girls it was 18.85. The body mass of boys in the control group at all four mea
surements was significantly less than that of the girls. The growth rate of boys was 13.22 % 
and in girls it was 12.95 %, which is less for both sexes than in the experimental group. 
Analysing the body mass of the experimental and control groups it can be stated that a sig
nificant difference was found in boys belonging to the experimental group in all four mea
surements, while in the girls there was a significant difference at a 1 % level only at the first 
measurement.

From the measured values we calculated a roundness relative dimension following the 
method described by Eiben et al (1971). The rate of body height for 1 kilo of body mass in 
the experimental group was less with boys than with girls in all four measurements. The 
girls in the experimental group showed more roundness in measurements 1 to 3 than the 
girls in the control group, but the values decreased with every measurement.

During the fourth measurement a higher value of roundness was shown by the girls in 
the control group. A similar tendency was detectable with boys too. The growth in round
ness can be interconnected with a decreased possibility in exercise. It was also taken into 
consideration that, as a result of sexual dimorphism, roundness values typical of girls can 
be detected as early as 5 to 6 years of age.

Analysing the results with motor skills, it can clearly be stated that the boys and girls in 
the experimental groups showed signs of an intensive growth from measurement to mea
surement and surpassed in every respect the performance of children of both sexes in the 
control group. And it is not by chance as the multi-movement games favoured by children 
greatly develop dynamic strength, movement speed and stamina ( Table 2).

Table 2: Average values of standing jump, 20 metre run and 12 minute run 
with Veszprém kindergarten children

G roup N 1
Stan d in g  jum p

2  3 4 1
20 m etre run 

2  3 4
12 m inute run  

1 2  3  4

BOYS
TG M 52 103 108 122 125 5,44 5,34 4,9 4,76 1541 1661 17291865

S 19,6 16,1 14,7 18,3 0,5 0,4 0,44 0,48 243 109 246 255
CG M 30 98 104 114 115 6,08 5,69 5,48 5,23 1430 1531 15761602

S 18.5 11.1 12 .2 12.5 0.57 0.39 0.48 0.41 223 257 261 275
n.s. n.s. 1% 1% 0 ,1% 0 ,1% 0 ,1% 0 ,1% 5% 0 ,1% 1% 0 ,1%

GIRLS
TG M 54 102 104 120 124 5,53 5,32 4,92 4,82 1489 1596 16451772

S 13,3 15,9 16,4 14,5 0,49 0,41 0,5 0,42 163 150 157 165
CG M 29 96,2 103 110 114 5,92 5,69 5,52 5,35 1350 1409 14851548

S 14,2 10,6 10,3 10,3 0,55 0,38 0,35 0,38 194 172 177 186
5% n.s. 0 ,1% 0 ,1% 0 ,1% 0 ,1% 0 .1% 0 ,1% 0 ,1% 0 ,1% 0 ,1%0 ,1%

Comment: group 1- age 4.5 years, group 2 - age 5 years, group 3 - age 5.5 years, group 4 - age 6 years, TG - test- 
group, CG - controlgroup
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In standing jump which develops the dynamic strength of legs, the boys showed better 
results in both groups than girls, moreover the average values with the girls in the experi
mental group were better than those of the boys in the control group. The difference 
between the two groups of both sexes was less at measurements 1 and 2 (in general 3-5 cm), 
which significantly increased at measurements 3 and 4 (in general 8-10 cm) and showed sig
nificant differences (0.1 %).

In 20 metre run representing speed, similar tendencies were detectable in both groups, 
which means that no significant difference was found between the two sexes. But quite sig
nificant differences were found in all four measurements in favour of the experimental 
group (0.1 %). This also proves that multi-movement P.E. games, race situations, runs of 
varied intensity, quick changes of direction, starts and stops considerably develop children's 
speed.

To measure long distance stamina we used, almost uniquely, the Cooper test. A signifi
cant development was achieved both by boys and girls of both groups. The mean value for 
boys within their own group was higher than that for girls. The performance of the girls in 
the experimental group significantly surpassed that of the boys in the control group. 
Between the two groups, quite considerable differences were found in favour of the boys 
and girls in the experimental group.

On the whole, the biological development of these kindergarten children corresponds to 
the national and Veszprém county mean values measured by Eiben et al (1990). At the 
same time, the development of their motor skills has proved more intensive. There was an 
especially significant difference between the 4 to 6 year-old children in the experimental 
and control group, clearly in favour of the children doing the multi-movement P.E. games.
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