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Abstract. The problem of prophylaxis of various deficiencies of the skeletal bone of preschool 

children and first of all of the spine, as a basic pillar in their development, was and remains in the 

sights of specialists in the field of physical education and sports. It has been shown experimentally 

that the means of physical education can and must be a basic support in terms of spinal deficiencies 

prophylaxis, especially in children of preschool age, in this case the age of 6-7 years. It is at this 

age that the first symptoms occur related to the appearance of one or another spine deficiency. If no 

direct action is taken, with the application of specific means to eliminate or reduce the occurrence 

of these deficiencies, the situation may become much more serious and much more difficult to 

resolve. In this case, a series of means of physical education are proposed in the form of complex 

exercises and dynamic games, which have been used successfully in the training process of 

preschoolers aged 6-7. At the same time, the influence of the prophylaxis process of spinal 

deficiencies on the level of physical development of the contingent given by children was 

researched. 
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In recent years, both in Romania [7, 15, 

16] and in other European countries [3, 5, 6, 

17, 18] quite often has been and is treated the 

issue of training and physical development of 

children from preschool institutions. In this 

sense, the specialists come up with a series of 

organizational solutions, either in sports 

activities, which are mandatory in 

kindergartens, or in other forms of organizing 

physical education such as morning 

refreshments, active breaks, competitions with 

dynamic games etc. 

At the same time, very little research is 

devoted to the study of malfunctions of the 

musculoskeletal system, including the spine in 

preschoolers. The need to study this problem 

stems from the fact that the results of several 

studies [1, 3, 4, 8, 13,] have shown that there is 

an impressive number of primary school 

students, ie those who come from preschools, 

with different deficiencies of the human 

skeleton, and among these the most common 

are those of the spine. Among the most 

common deficiencies of the spine are scoliosis, 

kyphosis and lordosis. Specialists propose in 

this regard, the widespread use of the means of 

physical education, ie physical exercises, for 

the prophylaxis and treatment as far as 

possible of these defects. The vast majority of 

specialists [3, 6, 7, 10, 16, 17, 18] consider 

that these deficiencies are easier to prevent 

than to be treated later, which can be quite 

difficult, and it can only be done in a purely 

medical or surgical way. 

Starting from the confirmations of several 

authors [1, 2, 9, 12, 14, 15] made above, we 

can mention that at present there is no well-

argued scientific methodology that would 

propose a way to prevent scoliotic diseases of 

spine in preschool children, more specifically 

those aged 6-7 years. 

In this direction, a pedagogical experiment 

was organized with a duration of one year of 

study, which aimed at the prophylaxis of 
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spinal deficiencies in children aged 6-7 by 

applying the means of physical education in 

the form of complexes of special exercises and 

dynamic games applied in in kindergartens, as 

well as at home under parental supervision.   

Thus, a sample of preschoolers was 

selected in total number of 522 children from 

six preschool institutions in Bucharest, of 

which 255 boys and 257 girls, aged between 6 

and 7 years. All these children were also 

examined at several parameters related to the 

assessment of the motor training level, 

physical and functional development, as well 

as highlighting the deficiencies of their spine. 

The above mentioned directed us to look 

for effective ways to improve the situation in 

this regard, referring primarily to the 

prophylaxis of spinal deficiencies of 

preschoolers by applying the means of 

physical education in their training. At this 

stage, a pedagogical model of application of 

the means of physical education within the 

physical education with the preschoolers of 6-

7 years was made (Figure 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Pedagogical model of the spinal deficiencies prophylaxis in preschoolers 
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In fact, the given model focuses on three 

general compartments, these being the place of 

sports activities, the destination of the means 

proposed for application in the training process 

and the assessment of the spine of children 

following the application of the means 

described in the model. Both block one and 

block two of the given model focused on two 

large groups of means, these being the 

exercises with objects and the exercises 

without objects. 

The children from the given institutions 

carried out physical education activities every 

day, the duration of each being 30 minutes. 

The exercise complexes were made up in time, 

either in written or graphic form and were 

modified, depending on the objectives of the 

physical education activities, once a week or at 

least once in two weeks. 

All physical education activities, within 

preschool institutions, were carried out under 

the strict control of the specialized teacher. If 

we analyze the pedagogical model, it is clear 

that the basic activity of physical education is 

carried out in specialized lessons, as a basic 

and compulsory form in preschool institutions. 

The way of performing the exercise complexes 

was quite simple where the teacher carried out 

an exercise complex, and at the end of the 

sports activity a dynamic game was organized 

with concrete tasks, based on its objectives. 

However, the children permanently 

received some individual tasks so that they 

could be performed at home under parental 

control. The content of each task was strictly 

specified by the teacher with the indication of 

the number of repetitions for each exercise, ie 

the dosage of physical effort. 

At the end of the pedagogical experiment, 

where the emphasis was on the prophylaxis of 

spinal deficiencies, we were especially 

interested in how the indices of physical 

development in children in the experiment 

evolved. 

In the experiment, five parameters were 

analyzed, according to us, the most important 

in children's development, these being the 

height, weight, strength of the right hand and 

the strength of the left hand, the thoracic 

perimeter. These data were collected in 

Bucharest (Romania) between September 2017 

and May 2018, and the results were 

statistically processed and are presented in 

Table 1. 

 

Table 1. The results of the aged 6-7 preschoolers physical development in the pedagogical 

experiment 
 

No. 

 

 

Tests Sample 
National 

standard  

Initial test 

X m  

Final test 

X m  
t P 

1 Talie, cm B 120 116,22±1,31 119,03±1,27 1,95 ˃ 0,05 

F 120 115,51±1,32 118,88±1,31 1,94 ˃ 0,05 

2 Greutate, kg B 21 20,69±0,57 22,32±0,49 2,29 < 0,05 

F 20 20,32±0,59 22,07±0,55 2,33 < 0,05 

3 Forța 

mâna dreaptă, kg 

B 8 6,56±0,13 7,09±0,12 3,12 <0,01 

F 7 6,16±0,15 6,70±0,14 2,84 < 0,01 

4 Forța mâna stângă, 

kg 

B 7 6,08±0,15 6,50±0,15 2,10 < 0,05 

F 6 4,95±0,16 5,41±0,15 2,30 <0,05 

5 Perimetrul toracic, 

cm 

B 56 53,42±0,85 55,65±0,83 2,01 < 0,05 

F 55 52,37±0,87 54,64±0,86 1,97 < 0,05 

 

Note: В - n = 255         P    -    0,05      0,01      0,001           r  -  0,124 

                f  -  254         t     -  1,969    2,596     3,330 

           G - n = 272 

                 f  - 271         t     -   1,966   2,591      3,320           r  -  0,120 
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Analyzing the table above we notice that 

in the vast majority of indicators tested there 

were quite obvious changes, this being 

confirmed by statistical calculations, where 

only the first indicator (height) did not have a 

statistically significant increase (P>0,05), 

although the children registered an increase of 

over 3 centimeters and came very close to the 

national standards for this indicator. The 

results are very well visualized in Figure 1. 

 

 
Fig. 1. The height tests results of the preschoolers in the pedagogical experiment 

 

According to several specialists, height 

cannot be radically influenced, even by 

applying the means of physical education, this 

being a stable indicator, one that largely 

depends on the genetic predisposition of each 

individual. 

Another indicator representing the level of 

physical development of preschool children 

was body weight (Figure 2). 

 

 
Fig. 2. The body weight tests results of the preschoolers in the pedagogical experiment 

 

Unlike the first indicator, body weight can 

and should be constantly checked and kept 

under the strict control of parents and teachers 

in physical education and sports. This 

indicator is largely related, firstly, to the 

children's motor regime and secondly to their 

diet. 

If we analyze the evolution of this 

indicator, we notice that it has a contoured rise, 

ie the children's body mass is increasing and 

both at the beginning and at the end of the 

experiment, children exceeded the national 

weight standard for that age, which in boys is 

equivalent to 21 kilograms, and in girls to 20 

kilograms. At the initial test they weighed 

20.69 kilograms, and at the end of the 

experiment they reached a body weight of 

22.32 kilograms. The girls initially weighed 

20.32 kilograms, and at the end of the 

experiment they reached 22.07 kilograms. In 

both cases the statistical calculations showed 

that the differences between the initial and the 

final test are significant (P <0.05). 

Therefore, children aged 6-7 years have a 

body weight that exceeds the national standard, 

and this can lead not only to worsening health, 

but also to the appearance of motor 

deficiencies and primarily the spine, which at 

this age is quite sensitive and easily affected. 
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Next we will analyze the muscular 

strength of children's hands (Figure 3 and 4). If 

we follow the evolution of the muscular 

strength of the right hand, we notice that at the 

beginning of the pedagogical experiment the 

children in the environment recorded a result 

equivalent to 6.56 kilograms, at the end of 

which the muscular strength of the right hand 

reached 7.09 kilograms (Figure 3). 

If we analyze the statistical calculations, it 

is clear that the difference between the initial 

and the final test is statistically significant (P 

<0.05), although the national standard for this 

age is 8 kilograms, a result that children they 

do not touch him at the beginning or at the end 

of the pedagogical experiment. 

 

 
Fig. 3. The strength of children's right hands tests results of the preschoolers in the pedagogical 

experiment 

 

The evolution of the strength of the left 

hand in boys and girls does not differ much 

(Figure 4), where at the beginning of the 

experiment the boys registered an average 

equal to 6.08 kilograms, and at the end 6.50 

kilograms. The girls had an initial result equal 

to 4.95 kilograms, and at the end of the 

experiment it increased to 5.41 kilograms. In 

both cases the differences between the initial 

and the final test were statistically significant 

(P <0.05). 

 

 
Fig. 4. The strength of children's left hands tests results of the preschoolers in the pedagogical 

experiment 

 

Thus, we notice that even in this case, 

when it comes to the muscular strength of the 

hands of children aged 6-7, although they can 

be influenced by applying different 

methodologies, this does not happen, which 

tells us about the inadequacy of the use of 

physical education, such as physical exercise 

in any form, in the process of their training. 

The last indicator tested in the physical 

development of the children participating in 

the pedagogical experiment was that of the 

thoracic perimeter (Figure 5). 
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Fig. 5. The thoracic perimeter tests results of the preschoolers in the pedagogical experiment 

 

The thoracic perimeter represents the level 

of development of the children's chest, which 

can be influenced by the widespread use of the 

means of physical education in various forms, 

including at home. As shown in Figure 2.12. 

neither boys nor girls exceed the national 

standard for this indicator, but at the end of the 

experiment the results are quite close to this 

standard, where for boys it is equivalent to 56 

centimeters, and for girls - 55 centimeters. It is 

worth mentioning that at the beginning of the 

pedagogical experiment the boys recorded a 

result equal to 53.42 centimeters, and at the 

end of it reached values of 55.65 centimeters, a 

result that is quite close to the national 

standard. The girls at the initial test had a 

result equal to 52.37 centimeters, and at the 

end of the experiment 54, 64 centimeters, 

being very close to the national standard (55 

centimeters).  

Analyzing the differences between the 

initial and final results on this indicator, we 

note that they are statistically significant (P 

<0.05), ie the application of physical education 

in the training of preschoolers had a positive 

effect on this indicator and in general on all 

indicators tested in the chapter on physical 

development. 

In general, according to the data recorded 

in the physical development department, based 

on the results of the training experiment, it is 

very clear that they are not very varied and do 

not differ significantly from the national 

standards for this age, both boys and girls. 

Only an indicator related to body weight, the 

results of the contingent tested, prevail over 

the standards for that age. The other results are 

below the limit of the standards, but do not 

represent significant differences in this respect, 

ie it can be confirmed that children of a given 

age, boys and girls, have a normal level of 

development and the recorded data can not be 

significantly improved through the application 

of means from physical education. For 

example, body weight is the result of 

maintaining or not maintaining a balanced diet 

and of course the limited amount of time given 

to exercise. 

Therefore, using the means of physical 

education for the prophylaxis of spinal 

deficiencies of children aged 6-7 years, the 

indicators of physical development do not 

suffer, but conversely, can be improved 

depending on their content. 

Thus, physical education teachers in 

preschool education will take into account the 

age peculiarities of preschoolers, in this case, 

those aged 6-7, where they will not abuse the 

strength exercises for boys and girls, instead 

they will have the possibility of using other 

means for the normal physical development of 

children and for preventing the increase of 

their body weight. 
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