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Abstract 
The aim of this research was to determine the differences in motor abilities and morphological 
characteristics between primary school female pupils from Croatia and Spain. The research sample 
included a total of 83 female pupils, where 43 from Zagreb (7,6±0,5 years of age), Croatia and 40 from 
Murcia, Spain (6,9±0,9 years of age) who were attending primary school. The results were described 
with descriptive statistics while normality of distribution was tested by the Kolmogorov-Smirnov test 
and statistically significant difference between the groups was determined by the Student t-test. 

Results showed statistically significant differences in anthropometrical measure of height (p=0,00) and 
body weight (p=0,02) where Croatian children are taller and thicker in comparison of Spain girls. 
Statistically significant differences have been determined in motor abilities explosive strength 
(standing long jump test (p=0,00)), flexibility (sit and reach test (p=0,017)), and coordination 
(backwards obstacle course (p=0,01)) where Croatian girls showed better results. Spain girls showed 
statistically significantly better results in motor ability speed of movement frequency (hand tapping test 
(p=0,01)).  

In accordance with European and international guidelines, it is necessary to conduct different research 
that would provide comparability with other countries in the field of anthropological characteristics of 
children in primary education. 

Keywords: Anthropometrical measures, curriculum, girls, lower grades of primary school, motor 
abilities, physical education. 

1 INTRODUCTION 
From the World Health Organisation (WHO) [1] definition of health it can be noticed that health is not 
seen only as a simple absence of disease or any infirmity, a state or lack of state that only doctors can 
treat, but it is seen as more complex state involving physical state of the body, mental state and social 
well-being as well. Physical Education in schools is trying to unite all these parts of human health and 
offer proper education and physical health to the children. It can be seen in many school and state 
curriculums.  

Croatian curriculum is not only trying to unite all aspects of health and educate children about their 
own safety, but also to provide suitable environment for them. Physical Education is an important part 
of children lives mainly because for some of the children it is the only physical activity they do. ‘’The 
purpose of physical education is acquiring and learning skills and habits, and developing positive 
attitude towards physical activity and healthy lifestyle in order to allow reaching the best physical and 
mental potential of an individual.” [2]. 

There are various other sources which support the claim that the other countries also give an 
emphasis on health education and improving the life quality of children. Many countries identify the 
main objectives of physical education in school as the youths’ harmonious physical, personal and 
social development [3]. 

From Spanish curriculum [4] goals it can be seen that physical education also forms a big part in 
developing children views of themselves and in educating them about a healthy lifestyle, and that 
physical education classes are used, as it can be seen in many other countries, not only for 
developing personal skills but to develop the awareness about their health, healthy way of life, hygiene 
and respecting the differences among them. 

We live in society where everything is easily accessible and sedentary lifestyle took over. Excessive 
availability of information and products and fast and quick lifestyle led to decrease of body and 
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physical movement, which it is in a way contradictory, considering the fact that human body is craving 
and is made for movement and physical activity. This affects the most sensitive ones- the children. 

Various studies have showed that physical activity and Physical Education are very important part of 
children lives and should not be neglected. Due to neglecting it, children are in higher risk of 
developing various problems, at first place- obesity and furthermore posture is decreased altogether 
with a long list of health issues. All because of long sitting hours and absence of body movement 
caused by sedentary lifestyle. 

Moore et al. [5] strongly confirmed hypothesis that the higher level of physical activity during the early 
stages of childhood will lead to smaller BMI till the moment of early adolescence. Predominance of 
obesity in Brazil increased from 4,1 to 13,9, in China from 6,4 to 7,7, and in the USA from 15,4 to 25,6 
%[6]. With the SLOFIT fitness authors [7] confirmed the percentage of female overweight subjects was 
increased from 12,0% to 17,2% and obese female subjects from 2,1% to 5,5% in 2000. Study in 
Poland [8] emphasized that the main factors for abdominal obesity in children was obesity of both 
parents, as also low level of education and smoking habits of parents. 

In many of the countries exists a strong initiative in suppressing the health risks of children caused by 
the trend of the sedentary lifestyle [9] and in defining the reference standards of the components of the 
physical fitness of European children [10] [11]. Indicators of nutrition status, such as weight values of 
body mass index by age and gender, provide important information in determining healthy weight for 
children [12]. 

Trying to compare the data it can be seen that there is a lack of a common system of monitoring 
trends, among other things, overweight and obesity among European children under 10 years of age 
[13]. Therefore, every form of cooperation between countries is of great importance, enabling 
comparisons and potential mutual benefits. 

If all the qualities, abilities and motor information together with their interrelations are functioning as an 
organized system, than these are anthropological characteristics [14]. Therefore they are an important 
indicator of the state of health, necessary for optimum growth and development of children. For the 
sake of improving it, it is important to monitor the level of motor skills and make the appropriate 
program available through the information obtained. Well-developed motor skills will enable the child 
to adopt and perform various motor tasks faster, and at a higher level of development there is 
significantly lower energy consumption during physical activity. 

The aim of this research was to determine the differences in basic anthropological characteristics 
between primary school female pupils from Croatia and Spain. 

2 METHODOLOGY 

2.1 Sample of subjects 
Research was conducted on a sample of 83 female children. In the first group there were 43 female 
pupils from two elementary schools in Zagreb, Croatia and in second group there were 40 female 
pupils from two elementary schools in Murcia, Spain. The subjects at the time of measurements were 
aged 6 to 8 years (pupils from Croatia 7.6±0.5; pupils from Spain 6.9±0.9). Pupils attended regular 
curriculum of physical education in the first four grades of elementary school. 

2.2 Sample of variables 
Morphological characteristics were measured by two anthropometrical variables, body height and 
body weight. On the basis of body height and body weight results, body mass index (BMI) was 
calculated. Also, BMI percentile was calculated by a BMI percentile calculator where the measuring 
date, the subject’s date of birth, height (cm) and weight (kg) were needed. The subject was classified 
in groups based on The Centers for Disease Control and Prevention categories [15]. 

Motor abilities were measured by motor tests for the assessment of latent dimensions of speed of 
movement frequency, explosive strength, coordination and flexibility. The sample of variables for the 
assessment of motor abilities of the subject sample was consisted of four motor tests: hand tapping in 
15 seconds, standing long jump, polygon backwards categories [16] and sit and reach test [17]. 

Children were tested in the same conditions during the morning school term by trained measurers. 
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2.3 Statistical analysis 
The data were calculated with the software package Statistica for Windows, ver. 12. The descriptive 
statistic of variables was calculated, which included: arithmetic mean (MEAN), standard deviation 
(SD), minimal (MIN) and maximal (MAX) result. Normality of distribution was tested by the 
Kolmogorov-Smirnov test. The statistically significant difference between the groups of respondents in 
measured variables was tested by the Student t-test. 

3 RESULTS AND DISCUSSION 
Kolmogorov-Smirnov test showed normal distribution in all the variables for both groups. 

Table 1. Descriptive statistic of variables for Croatian children. 

 MEAN SD MIN MAX 

Body Height 129,35 8,44 111,00 150,00 

Body Weight 29,70 7,36 19,90 54,60 

BMI 17,65 3,05 12,10 24,80 

BMI centiles 64,16 28,12 1,00 99,00 

Hand Tapping   21,16 2,60 15,00 27,00 

Standing Long Jump 124,25 16,44 86,00 162,00 

Sit and Reach  14,21 5,63 2,00 26,00 

Polygon Backwards 27,10 6,35 13,95 40,93 

Legend: MEAN–arithmetic mean; SD–standard deviation; MIN–minimal result; MAX–maximal result 

Table 2. BMI percentiles of Croatian children. 

 Frequency Percentile (%) 

Underweight 2 4,7 

Healthy weight 26 60,5 

Overweight 9 20,9 

Obese 6 14,0 

Total 43 100,0 

 
Figure 1. Healthy weight BMI percentiles of Croatian children. 

Out of 43 children, 2 (4,7 %) had underweight results and 15 (34,9%) of them had results beyond 
healthy weight. 6 (14%) out of 15 were in the obese group. It is a concerning fact that almost half of 
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the children in the research had weight problem and that just 60% of children were healthy weighted 
children. (Table 2, Figure 1). 

Table 3. Descriptive statistic of variables for Spanish children. 

 MEAN SD MIN MAX 

Body Height 123,75 6,93 111,00 137,00 

Body Weight 26,29 5,44 19,20 40,60 

BMI 16,89 2,42 13,90 26,00 

BMI centiles 61,78 25,69 11,00 99,00 

Hand Tapping   23,63 5,72 13,00 37,00 

Standing Long Jump 110,70 19,26 70,00 156,00 

Sit and Reach  11,06 9,05 3,00 27,50 

Polygon Backwards 32,36 11,14 16,03 59,00 

Legend: MEAN–arithmetic mean; SD–standard deviation; MIN–minimal result; MAX–maximal result 

Table 4. BMI percentiles of Spanish children. 

 Frequency Percentile (%) 

Underweight 0 0 

Healthy weight 32 80,0 

Overweight 6 15,0 

Obese 2 5,0 

Total 40 100,0 

 
Figure 2. Healthy weight BMI percentiles of Spanish children 

The lowest BMI was 13,9 and BMI percentile 11, meaning that there are no children that are 
underweight (Table 3, Table 4). Out of 40 children, 8 (20%) of them had results beyond healthy 
weight. 2 (5%) out of 8 were in the obese group, meaning that 20% of children had weight problems. 
80% of children were healthy weighted children (Table 4, Figure 2). 
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Table 5. Differences in measured variables between Croatian and Spanish children. 

 t p 

Body Height -3,29 0,00 

Body Weight -2,39 0,02 

BMI -1,26 0,21 

BMI centiles -0,40 0,69 

Hand Tapping   2,56 0,01 

Standing Long Jump -3,45 0,00 

Sit and Reach  -1,92 0,06 

Polygon Backwards 2,67 0,01 

Legend: t-value; p- level of significance<0,05 

According to the obtained results, Student t-test showed statistically significant difference in body 
height and body weight, where Croatian children are taller and heavier in comparison with Spanish 
children (Table 5). It can be connected with the body type, because Spanish people and Croatian 
people are not from the same origin. Croatian people belong to the Slavic group of people that 
migrated to the Croatian territory in 7th century, and Spanish people belong to the Roman group. But it 
is important to mention that Spain was born by Romanization of ethnic groups that already existed on 
that territory. Therefore, certain body type differences exist.  

BMI and BMI percentiles results also showed higher values for Croatian children which was confirmed 
by statistically significant difference in t-test (Table 5). It is important to note that in primary education, 
BMI varies and depends on the age and gender of the subject. Therefore, the results are compared to 
a reference-standard. The Croatian results show tendency of overweight. Based on WHO (2013) [18] 
monitoring and surveillance, Croatian children aged 10-19 participated in HBSC Survey (2009/2010) 
and the results showed that 15% of 11 year old girls had weight problems and were in the group of 
overweight children. But, until the age of 15, this number falls down to 10%. If we take into 
consideration the results from this research, it could be possible that as the children grow, the weight 
problems are being reduced. Spain is fifth on the WHO adult table of obesity of 2008. In school year 
2009/2010 data from Spain exposed that 44.5% of children aged 6–9 years were overweight and 
18.3% were obese [19]. 

There is a statistically significant difference in tapping test and it showed that Spanish children are 
faster than Croatian children. In standing long jump test, along with polygon backwards, the results 
indicate that Croatian children have better developed explosive strength and coordination (Table 5). 

By additional check, Mann Whitney U test the level of significance of Sit and Reach test (p=0.017) was 
obtained, indicating the existence of statistically significant difference in flexibility. Based on Mann 
Whitney U test, the Croatian children were more flexible. 

Motor skills are important part of children lives. Motor performance of preschool children can be 
influenced strongly by various movement experiences such as frequency of movement, coordination, 
explosive strength and repetitive strength [20]. 

Therefore, it is important to know as many information about motor skills and collect as much data as 
possible. Monitoring and diagnostics of children anthropometric characteristics and motor abilities, and 
collecting data about it is the base from which the situation can be defined and later on goals, tasks, 
planning and programming various exercise process is the foundation from which children education 
and their abilities can be improved.  

Not all the children from all over the World are the same and have the same predisposition, but with 
broader knowledge and collected data, it can be possible to get knowledge about life in various parts 
of the World and in accordance with it, provide the children with the physical education that they really 
need and that will provide them with progress in the best way possible. 

To provide children with the best physical education not only their progress has to be measured and 
collected, but they need to be exposed to, improve and learn about fundamental motor skills. Regular 
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physical activities lead to gains in health-related physical fitness. In essence, fundamental motor skill 
competence assists in preparing students for a healthy lifestyle [21]. 

The data from Croatian children show that they are better in coordination and explosive strength. 
When comparing to the Croatian normative values [16] Croatian children had average coordination 
normative values and Spanish children bad coordination normative values. Coordination is important 
to develop in an early stage because children are able to comprehend and adopt the motor tasks set 
in front of them. If the children are between 6 and 10 year old, it is considered the best period for them 
to develop basic coordination. It can be developed by applying various games, object manipulation, 
basic movement shapes and gymnastic elements.  

When it comes to explosive leg power, Croatian children had below average normative values. 
Spanish children showed bad normative values. If starting development of explosive strength at an 
early age, the exercises have to be appropriate for the age and body type in order not to cause any 
damage and avoid sports injuries. Some of appropriate exercises would be: short sprints, two-foot and 
one-shot hops, different punches in martial arts, etc. 

Spanish children were better in tapping test. Based on normative values [16] Spanish children result 
showed excellent normative values, while Croatian children showed above-average values. 

Flexibility went in favor for Croatian children. Flexibility in girls is most likely to be affected between 7 
and 10 years of age [22]. When improving flexibility it can be carried out with elements of sports and 
rhytmic gymnastic, dance, aerobics, static and dinamic stretching. 

One of the problems is the lack of data for comparison between the countries. It can be seen in WHO 
research results [18] [19] where is impossible to compare two countries. Primary because Croatia did 
not participated in the research with the age group from 0 to 9. Not only lacking of data was a problem. 
It was difficult to collect the data and later on compare it because different countries have different 
curriculums and different motor tests, from Eurofit, to Spanish and Croatian National Standards. 

The reasons for differences and similarities can be found in the curriculum of the certain countries, in 
the annual number of hours of physical activity in schools, social and economic development, school 
infrastructure, climate and temperature conditions, etc. [3] [23]. Comparative studies, using 
standardized tests and measurement protocols, can provide comparable data that can lead to better 
understanding of the changes in the anthropological characteristics of children, which are linked to the 
changes brought by the modern lifestyle. 

4 CONCLUSIONS 
It can be concluded in body height and body weight variables there were statistically significant 
differences between groups of children, where Croatian children are taller and thicker. Based on BMI 
percentiles, both of the groups were healthy weighted, although Croatian sample group had more 
children with the weight problems. Statistically significant difference for coordination and explosive 
strength goes in favor of Croatian children, along with flexibility. Results for speed of movement are in 
favor of Spanish children.  

It is very important to equalize curriculums as much it is possible, in order to get comparable results. 
With equalizing results, all of the European Union would be able to participate in the research, 
interchange results and compare them. All of that in order to help improve children education and 
health and physical education curriculum. 

In a further research, it is necessary to increase the number of variables in order to gain more 
information on the anthropological status of pupils of both countries, as well as to increase the number 
of respondents. In accordance with European and world efforts, it is necessary to conduct research 
that would enable comparison with other countries in the anthropological characteristics of children in 
primary education. 
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