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Abstract 
Introduction. Given the unfavorable economic conditions prevailing in Poland at the turn of the century (system transfor-
mation), it seemed advisable to investigate whether parents’ education, generally associated positively with the economic 
situation of the family, still plays an important role in somatic and motor development of their children. Material and me-
thods. The study involved 715 boys, aged 10, 14 and 18, born in the years 1988-1996 and coming from one of the least eco-
nomically developed region of the country (Lubelskie Vivodeship). Because of parents’ education, respondents were di-
vided into two groups: born in families with higher (A) and lower (B) education. Somatic development was assessed based 
on measurements of height, weight and BMI, and physical fitness on the basis of Eurofit test. Arithmetic means of the somat-
ic and fitness features was normalized according to the arithmetic means and SD of the whole material. Results. Group A 
was characterized by higher values of the somatic parameters and lower values of motor parameters as compared to group 
B. Standardization of the results showed that the larger deviation from the average value for the whole material in most so-
matic and certain fitness features occurred in group B. Conclusions. Despite the unfavorable economic conditions, in which 
surveyed boys were born and grew up, there was a positive relationship between education of parents and somatic devel-
opment. This dependency was not observed in the case study of the impact of education of parents on the physical fitness of 
boys. 
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IInnttrroodduuccttiioonn  

 
At the end of the twentieth century, fitness and physi-

cal efficiency of children and adolescents in Poland has 
deteriorated [1, 2]. Reduction of the level of physical fitness 
is due to the changing lifestyles of children and youth, ma-
nifested, among others, by escalation of physical inactivity 
phenomenon. In particular, it is clearly evident at the pu-
bescence age [3, 4]. On the basis of CSO survey [5] it was 
found that a child spends an average of 2.5 hours per day in 
front of a television or computer. The research also shows 
that only 30% of primary school pupils attend extracurricu-
lar forms of recreational activities. Physical activity of 
young people aged 15 and over increases slightly. Half of 
young people aged 15-19 perform recreational physical 
activity for at least one hour per week [5]. 

The morphofunctional development of a young person 
is affected by several factors of the biogeographical, socio-
cultural, and economic nature. None of these factors direct-
ly affects the physical development, nor any other biologi-
cal characteristic of humans. Each of them has an impact on 
certain elements of life and it is only these that impinge on 
the organism [6]. For example, socio-economic situation of 

the family is mostly defined in Polish studies on the basis of 
two variables: parents’ education and number of children 
in the family. The variable “parents’ education” also en-
compasses a synthetic review of domestic conditions in 
which the child resides: economic, cultural, including hy-
giene and education. Parents with higher educational status 
and greater educational awareness, despite the bad eco-
nomic conditions, can create more favorable conditions for 
comprehensive development of their offspring, including 
undertaking physical activity, which is a necessary condi-
tion for the proper physical and motor development [1]. 

Taking into consideration the unfavorable economic 
conditions prevailing in Poland at the turn of the century 
(system transformation), it seemed advisable to investigate 
whether parents’ education, generally associated positively 
with the economic situation of the family, still plays an 
important role in somatic and motor development of their 
children. 
 

MMaatteerriiaall  aanndd  mmeetthhooddss  
 

The study was conducted in 2005-2007. It involved 715 
boys, aged 10, 14 and 18 years old, coming from one of the 
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least economically developed region of the country (Lu-
belskie Voivodeship). The study covered schools selected 
from both urban and rural areas, where parental consent 
was obtained to carry out the survey, and there were condi-
tions for the implementation of the planned measurements. 
Data on date of birth of the child and parents’ education 
were provided by the form master of the researched stu-
dent. 

Somatic development of the subjects was assessed on 
the basis of measurements of height, weight and BMI. Fit-
ness was determined using selected attempts of the Eurofit 
test [7]. These were the following tests: the long jump from 
a spot (explosive power), hand grip (static strength), hang-
ing with bent arms (functional strength), sitting ups (trunk 
strength), shuttle run 10 x 5 m (agility), plate tapping 
(speed of the upper limb movements – tapping), sit and 
reach (flexibility), balanced position on one leg (balance). 
Carrying out these tests allowed to assess conditional abili-
ties (static strength, explosive power, trunk strength, func-
tional strength, agility run) and coordination abilities (tap-
ping, balance) and the flexibility of subjects [8]. Evaluation 
of physical fitness was carried out in selected schools’ 
sports facilities, as part of physical education classes. 
 

Statistical analysis 
On the basis of education of father and mother, two 

groups were separated from each age group studied: group 
A – children whose parents held university degree or high-
er and middle education, and B – children whose parents 
held primary education or basic and vocational education. 
Children from families in which both parents had second-
ary or vocational school education were not included in this 
study. The number of respondents in each group based on 
the parents’ education has been presented in Table 1. With-
in the separated groups arithmetic means and SD were 
calculated for the somatic features and motor tests. The 
significance of differences between groups was assessed by 
t-Student test for independent observation. Moreover, 
arithmetic and motor somatic features of groups A and B 
were standardized to the arithmetic means and SD of all the 
material in a given age group. Using a single-factor analysis 
of variance (ANOVA) with application of Newman-Keuls 
test, the significance of differences between group A and all 
the material and the group B and all the material was de-
termined. 
 
Table 1. Number of surveyed boys in age groups analyzed 

Age in years Group A Group B Total 

10 133 43 244 

14 140 64  302 

18 102 30 169 

Total 375  137 715 

group A – higher education 
group B – lower education 

RReessuullttss  
 

Boys of group A were generally characterized by high-
er height and weight and BMI. The exception was the 
height of the body of 18-year-olds, and BMI in the group of 
14-year-olds, where higher levels of these indicators were 
observed in group B (Tab. 2). Standardization of the results 
on the arithmetic means and SD for the whole material 
showed that the height and weight and BMI of boys in 
group A were on a similar level compared to all respon-
dents, while greater differences, mostly negative, occurred 
in group B (Fig. 1). 

* statistically significant differences at the level p < 0.05 
 
Figure 1. Standardized values of somatic features in boys 
depending on parents’ education 
 
 

Analysis of differences in the conditional abilities indi-
cated a higher level in group B. Only in the group of 18-
year-olds a reverse pattern of results was observed in the 
case of a static strength and agility running. Significant 
differences between groups were observed mainly in 10 
and 14-year-olds in the trunk strength, functional strength 
and agility running (Tab. 2). Referring the results to the 
means for all respondents in the age groups, it can be seen 
that the boys from group A were characterized by lower 
levels of these motor abilities than the average for all res-
pondents, with the exception of the static strength for the 
18-year-olds. However, comparing the performance of boys 
in group B to the whole of the material, it turned out that in 
case of the trunk strength and functional strength and agili-
ty run (except the 18-year-olds), the group has obtained 
better results. The explosive power results of the group 
were similar to the arithmetic means of the total material, in 
the case of a static strength no clear trends were identified 
(Fig. 2). 
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Table 2. Level of analyzed somatic features and motor abilities of boys from extreme educational groups of parents 

somatic features and motor abilities 

10 years 14 years 18 years 

Group A Group B 
T-Student test 

value 

Group A Group B 
T-Student test 

value 

Group A Group B 
T-Student test 

value 
mean ± SD mean ± SD mean ± SD mean ± SD mean ± SD mean ± SD 

Body height 141.81 ± 8.05 140.29 ± 6.78 -1.22 167.44 ± 7.96 163.83 ± 8.35 -2.92** 175.83 ± 8.45 179.43 ± 6.58 2.46* 

Body weight 35.75 ± 6.39 33.61 ± 4.81 -2.21* 57.99 ± 8.02 56.43 ± 7.80 -1.32 71.59 ± 6.46 70.30 ± 9.54 -0.69 

BMI 17.81 ± 2.91 17.06 ± 1.62 -2.02* 20.67 ± 2.34 21.03 ± 2.54 0.97 23.25 ± 2.57 21.76 ± 2.16 -3.17** 

Static strength 15.07 ± 3.21 16.25 ± 5.38 0.73 33.11 ± 7.52 39.29 ± 23.98 1.32 39.45 ± 10.45 34.82 ± 9.11 -1.82 

Explosive power 136.33 ± 22.06 139.88 ± 21.27 0.92 182.88 ± 22.13 185.52 ± 22.30 0.79 203.29 ± 27.54 208.70 ± 44.11 0.64 

Trunk strength 15.98 ± 4.00 19.05 ± 6.00 3.10** 24.65 ± 4.02 26.05 ± 4.12 2.27* 22.75 ± 4.94 25.13 ± 6.64 1.82 

Functional strength 7.69 ± 4.91 13.46 ± 12.28 3.00** 20.26 ± 14.22 25.43 ± 18.00 2.04* 18.02±18.02 28.32±14.55 -2.69** 

Agility run 22.74 ± 2.36 21.93 ± 2.09 -2.13* 20.75 ± 2.29 19.97 ± 2.76 -1.96* 19.40 ± 2.53 20.16 ± 1.76 1.85 

Tapping 18.18 ± 3.84 17.61 ± 3.46 -0.90 13.08 ± 4.88 12.12 ± 2.35 -1.89 11.15 ± 4.20 10.15 ± 1.94 -1.80 

Balance 1.63 ± 0.91 1.25 ± 0.59 -3.05** 1.35 ± 0.59 1.18 ± 0.50 -2.09* 1.35 ± 0.99 2.37 ± 2.77 1.98* 

Flexibility 16.18 ± 3.59 16.95 ± 3.83 1.16 21.53 ± 5.88 23.18 ± 13.82 0.93 20.96 ± 6.87 20.21 ± 7.32 -0.50 

group A – higher education 
group B – lower education 
* - statistically significant differences at the level  p < 0.05 
** - statistically significant differences at the level p < 0.01 
 

 
 
*statistically significant differences at the level p < 0.05 

 
Figure 2. Standardized values of fitness abilities in boys 
depending on parents’ education 

 
Analysis of the coordination ability observed on the 

basis of the rate of upper limb movements (tapping) and 
the balance showed that better results (lower average val-
ues), similarly as in conditional abilities, were achieved by 
group B. Only the results of balance tests in the 18-year-
olds differed from that principle. In this test in each ques-
tioned age category the differences between group A and B 
were statistically significant (Tab. 2). The values of norma-
lized coordination abilities showed that in the case of 10 
and 14-year-olds the results of respondents from group A 
were lower, and higher in group B as referred to the whole  

 
 

 
* statistically significant differences at the level p < 0.05 

 
Figure 3. Standardized values of coordination abilities and 
flexibility in boys depending on parents’ education 

 
material. However, in 18-year-olds there was no such trend 
(Fig. 3). In the flexibility test the differences between group 
A and B were not statistically significant (Tab. 2). Greater 
differentiation in the level of motor ability in relation to the 
average of the whole material was observed in boys of 
group B (Fig. 3). 
 
 

DDiissccuussssiioonn  
 

The research of Kozakiewicz et al. [9] shows that the 
level of education of the inhabitants of the Lublin region 
does not differ significantly from the education level of the 
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entire Polish population, while income per family member 
was lower than the average nationwide. These data suggest 
that the parents’ higher education is not always synonym-
ous with high wages. Factor of parents’ education is ex-
tremely complex, it has a multidimensional structure and 
meaning. It decides, among others, on diet, affects the 
health prevention, expenditure patterns, preferred methods 
of upbringing, or ways of spending leisure time [10]. 

The results indicate the existence of a relation between 
physical development, and membership in a particular 
educational group of respondents. The boys in group A 
were characterized by a higher height, body weight and 
BMI as compared with the control group B, which is consis-
tent with studies conducted by other authors. For example, 
Bodzsar [11] studying the Hungarian children aged 7, 10 
and 13 years found that subjects whose fathers and mothers 
had higher education were characterized by the highest 
body mass, lean body mass and body fat content as com-
pared to other subjects. Similar observations were pre-
sented by Eiben and Mascie-Taylor [12] on the basis of stu-
dies conducted in Hungary as well. The stronger influence 
of mother’s education than the father’s was also found. 
Also Rożnowski et al. [13], studying the physical develop-
ment of children and young people from rural areas in Po-
merania, noted that in most of the somatic features, with 
the exception of arm circumference, fatty skin-fold thick-
ness on the belly, BMI and chest circumference, the differ-
ences between the groups separated depending on parents’ 
education were significantly higher in favor of children 
whose parents had higher education. Effect of mother’s 
education was the highest in the age groups from 9 to 13 
years, and much more prominently in the mother – son 
relationship. Datar et al. [14] noted the positive impact of 
mother’s higher education in the BMI of children. BMI in-
creased with an increase in the educational status of fathers 
and mothers was observed by Resiak [15]. Zadarko-
Domaradzka and Tlałka [16] found a clear positive impact 
of both education of father and mother on height and 
weight of children of Podkarpacie and Podbeskidzie, and 
the stronger effect on these parameters in boys had the 
mother’s education than the father. A positive correlation 
between the somatic indices and education Westephal [17] 
explains by the higher level of knowledge and awareness of 
parents, which improves the quality of life of families 
through a more rational management of the budget. Re-
cently there are also works showing a systematic decrease 
in the differences between somatic features of children 
coming from families with different educational status [18, 
19]. 

Previous research on relation of social stratification of 
parents with the level of physical fitness of children do not 
give a definite answer to the question about the existing 
relationship. Research carried out among 13 and 16-year-
old children from Poznan showed that parents’ education 
was one of the important factors determining the level of 
physical fitness of subjects. It turned out that among the 13-

year-old boys, most of the results above average were ob-
tained by respondents with mother’s secondary and fa-
ther’s higher education. But in the group of 16-year-old 
boys basic education of father and mother had the biggest 
influence on obtaining better results in selected fitness tests 
[20]. Based on national surveys, Przewęda and Dobosz [1] 
found that in agility-speed and endurance tests, boys from 
families with highly educated parents were the fittest, and 
the least fitted were the boys from families with primary 
education. In performance tests that require strength, there 
were no clear correlation between the results obtained, and 
the education level of parents. Szklarska [21] showed that 
children and adolescents whose parents have higher educa-
tion were more efficient than children whose parents have 
primary education. The observed phenomenon related to 
the boys in the city, in the country-side these relations were 
very weak or did not occur at all. No clear relationship 
between parents’ education and overall physical fitness of 
boys was seen by Cieśla and Nowak-Starz [22] and Jawors-
ki and Szopa [23]. Some authors have demonstrated the 
higher conditional and coordination abilities in groups of 
children and adolescents of lower social status [10]. Accord-
ing to Malina [24], characteristic for lower socio-economic 
groups relaxed educational atmosphere allows for child-
ren’s larger physical activity, which positively affects the 
development of their physical fitness. The studies confirm 
the trend outlined above. The boys from the Lublin region 
in the age of 10 and 14 years from families with lower edu-
cated parents were characterized by higher levels of the 
analyzed motor features. This difference was not seen in 18-
year-old boys. Perhaps this is due to the fact that at this age 
there is less parental influence on the lifestyle of their child-
ren. Although education is only one factor shaping the in-
dividual’s worldview, Bronikowski [20] believes that the 
neglect of education during the school stage can have se-
rious consequences, which may manifest in decreased per-
formance level in adulthood. Drivers of motor skills should 
be sought in the sphere of consciousness and development 
of internal motivation. 
 

CCoonncclluussiioonnss  
 
1. In the case of adverse economic conditions, in which the 

surveyed boys grew up, parents’ education continue to 
differentiate their physical development, i.e. the boys 
from the group of highly educated parents were 
characterized by a higher height, body weight and BMI. 

2. In the case of physical fitness, the dependence observed 
was not as pronounced in 18-year-old boys. 
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