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Abstract 

Motor skills are currently a very common topic that is being explored globally from different perspectives. 
From previous researches is known that motor skills are very important for socialization, academic 
achievement, self-concept and adaptation on school environment etc., therefore physical education should 
focus on improving in this area and increasing the level of gross motor skills. This paper will introduce the 
differences in level of gross motor skills between genders in children from Czech Republic. The aim of the 
paper is to assess gross motor skills of primary aged children in terms of gender specificities. The research 
group consisted of 200 children from elementary schools at the age 9,87 ± 0,65 years. For the assessment 
of gross motor skills was used TGMD-2 test battery. There was found a statistically significant difference 
between boys and girls in the level of gross motor skills (p=0,002). Girls achieved better results than boys. 
No significant difference in terms of gender was found in locomotor skills. But difference was found between 
boys and girls in object control skills (p=0,000), where girls performed better than boys. From the results is 
obvious that teachers in elementary schools should focus on the development of locomotor skills, which are 
strongly connected with object control skills, etc. Possible solutions are stated within this study, going from 
school curriculum towards leisure-time activities and family background etc. The issue deserves higher 
interest from Czech researchers and teachers in a way to improve rather alarming results. The data was 
obtained within the project GF_PdF_20119_0003. 
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1 INTRODUCTION 

The Physical Education is a part of the elementary education. From the point of view of the education system 
in the Czech Republic, the Physical Education is a part of the compulsory curriculum in the area Human and 
health. Therefore, Physical Education is a compulsory subject at elementary and secondary schools. But 
unfortunately, there is no or very poor national interest, unlike in Romania for example (Talaghir, Iconomescu 
& Leonard, 2019). It is known that research in motor development over the last decade has focused on the 
consequences of developing movement competence for other domains of functioning, most notably those 
concerned with physical and mental health and psychological performance, rather than on the development 
of movement competence per se as Anderson (2018) also implicates.  Thanks to the nowadays social 
conditions and the huge wave of technological progress, the physical and sports activities have an important 
role not only for the physical development but also for maintaining an active and healthy lifestyle. Increasing 
the group integration, the feeling of belonging to a community, the teamwork, all this we call social 
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integration and those are all factors, which are connected with motor skills and physical activities (Rus & 
Radu, 2014; Mîndrescu, 2018). This is also confirmed by Tindall, Neylon, Parker & Parker (2017), who say 
that the physical education improves the students’ confidence, their concentration and their communication 
skills allowing them to become active citizens, healthy and responsible. Also cognitive skills are connected 
with different aspects of motor skills (Hillman, Erickson and Kramer, 2008; Haapala, 2013; Verburgh, Königs, 
Scherder, Oosterlaan, 2014). The literature also suggests that improving gross motor skills may facilitate 
meeting daily physical activity guidelines in youth, because there is evidence that the relationship between 
physical activity (PA) participation and gross motor competency may be bi-directional (Barnett, Van Beurden, 
Morgan, Brooks, & Beard, 2009; Cowley, Hamlin, Grimley, Hargreaves, Price, 2010). Decline in PA in 
children can also track into adulthood (Malina, 2007). Teachers at primary schools should therefore, based 
on the mentioned literature, focus on development and improvement of basic motor skills. This first stage of 
primary education is especially appropriate (Benjumea, Afonso, Hurtado and Truan, 2015). Because 
fundamental or basic motor skills are seen as the building blocks for the development of more complex and 
specialized movements and they are believed to be important predictors of a lifelong active lifestyle (Stodden 
et al., 2008; Göksu, Yüksek, Ölmez, 2018; DuBose, McMillan, Wood and Sisson, 2018). Fundamental motor 
skills are generally developed during childhood and include object-control skills (e.g. throwing and catching), 
locomotor skills (e.g. running and jumping), and stability skills (e.g. balancing and twisting; Gallahue, Ozmun, 
& Goodway, 2012). Further, children’s object manipulation skills in have modest to moderate relations with 
executive function and social behaviors (MacDonald, Lipscomb, McClelland, Duncan, Becker, Anderson and 
Kile, 2016). In the Czech Republic is co-educated physical education during the first stage of compulsory 
school education.  

2 THE AIM OF THE RESEARCH 

The aim of the research was to assess the level of gross motor skills between genders. Therefore, two 
research questions were solved within the research: 

1. Is there a significant difference in the level of gross motor skills between boys and girls in the Czech 
Republic? 

2. Is there a significant difference in object control skills between boys and girls? 

2 METHODOLOGY 

The research was done at the beginning of the year 2019 in the Czech Republic and was aimed on children 
in the middle school age (9–11 years) from standard state primary schools. The research group consisted of 
200 children from elementary schools at the age 9,87 ± 0,65 years (96 girls and 104 boys). For the 
assessment of gross motor skills was used TGMD-2 test battery (Ulrich, 2000). The test consists of two 
subtests: locomotor skills and manipulative skills. The result is a standard score that is converted from rough 
score based on the child's age and gender. The standard score is converted to Gross Motor Quotient 
(GMQ), which is an indicator of the final level of gross motor skills. Based on GMQ, the level of motor skills is 
assessed in the following categories: very superior (>130 points), superior (121–130 points), above average 
(111–120 points), average (90–110 points), below average (80–89 points), poor (70–79 points) and very 
poor (<70 points). 

Ethical Committee of author’s authorities approved the research. Legal representatives (children’s parents) 
were informed about aims, methods and process of research before the start of the research. Also, the 
anonymity of obtained data was declared. Researchers answered all questions about the research. After 
that, legal representatives confirmed the agreement about the participation of their children in the research. 
Obtained data were processed anonymously. Possible questions from children were answered adequately to 
their age. The participation in the research was voluntary, without reward and no benefits for participants. 
The pupils could interrupt or leave their participation during the research anytime. The data was obtained 
within the project GF_PdF_20119_0003. Basic statistic values about research group (number of girls and 
boys, average, age of probands) are expressed by average number and standard derivation number. 
Standard score and GMQ was assessed based on current methodology (Ulrich, 2000). The differences in 
the level of gross motor skills between boys and girls were detected by Mann–Whitney U-test. The level of 
significant importance was declared on p < 0.05. Data were processed by software STATISTICA, version 
13.4.0 (Tibco Software, Inc., 2019). 

3 RESULTS 

The results of the research indicate that more than half of children achieved average score of gross motor 
skills (Fig. 1) But more than one third of assessed children achieved lower score than average (Fig. 1), which 
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is rather sad and alarming. The fact is just confirmed by the results that show that only 7,5 % of children 
have higher level of gross motor skills than is the average. These results corresponds with the research, 
which was done earlier on different children from the Czech Republic (Rechtik, 2017). This shows that the 
trend is still the same within the Czech Republic. On the other hand, Fu and Burns (2018) gained similar 
results on older children (mean age = 11.6 ± 0.5 years).  

Figure 1. Children divided into categories according to GMQ standard score (n=200) 

GMQ category number of children percentage 

very superior 0 0% 

superior 1 0,50% 

above average 14 7% 

average 115 57,50% 

below average 48 24% 

poor 22 11% 

very poor 0 0% 

The main research question was, if there are gender differences between boys and girls in the level of gross 
motor skills. Placement of girls (Fig. 2) and boys (Fig. 3) in each categories of gross motor quotient (GMQ) 
suggests statistically confirmed results. There were found statistically significant differences between boys 
and girls p=0,002. Mean GMQ for girls is 96,53 while boys achieved only 91,92.  

Figure 2. Girls divided into categories according to GMQ standard score (n=97) 

category number of children percentage 

very superior 0 0% 

superior 1 1,00% 

above average 8 8% 

average 62 64% 

below average 18 19% 

poor 7 7,20% 

very poor 0 0% 

The results mentioned above are contradictory to research done by Fu and Burns (2018), where boys had 
significantly better results in average GMQ. But on research of Ericsson and Karlsson (2012) found also 
more motor deficits in boys than in girls. Similar results brought also Benjumea, Afonso, Hurtado and Truan 
(2015). 

Figure 3. Boys divided into categories according to GMQ standard score (n=103) 

category number of children percentage 

very superior 0 0% 

superior 0 0% 

above average 6 5,80% 

average 53 51,50% 

below average 30 29% 

poor 15 14,60% 

very poor 0 0% 

Stated results, which are in the text above, are only confirmed in two following tables (Fig. 4 and Fig. 5). In 
locomotor subtest boys achieved greater dispersal on both sides (Fig. 4). Boys scored the lowest standard 
scores but also the highest, while girls were grouped rather in higher numbers in categories around and 
above 10 points of standard score. Statistical analysis confirmed no essential difference between boys and 
girls (p=0,12). Girls achieved slightly better average results (9,93) than boys (9,41). 
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Figure 4. Number of children according to Standard score achieved in Locomotor subtest (n=200) 

Achieved Standard score number of girls number of boys 

3 0 1 

4 1 4 

5 3 2 

6 4 4 

7 7 7 

8 8 13 

9 20 23 

10 9 20 

11 13 9 

12 20 11 

13 10 6 

14 1 3 

15 0 1 

In object control subtest boys again represents more categories according to standard score (Fig. 5). This 
fact caused that there was found a statistically significant difference between boys and girls in object control 
skills (p=0,000), where girls had in average 8,92 points of standard score, while boys only 7,89 points. 

Figure 5. Number of children according to Standard score achieved in Object control subtest (n=200) 

Achieved Standard score number of girls number of boys 

1 0 1 

4 0 1 

5 1 5 

6 4 16 

7 16 29 

8 26 17 

9 16 14 

10 13 7 

11 9 10 

12 9 2 

13 2 2 

 

From the results is obvious that teachers in elementary schools should focus on the development of 
locomotor skills, which are strongly connected with object control skills, etc. Burns, Fu, Fang, Hannon and 
Brusseau (2017) postulate that improvement in the level of motor skills is better in younger children. Possible 
solutions and recommendation are discussed below. 

4 DISCUSSION 

The results suggest that children during the first stage of compulsory primary education do not acquire motor 
skills adequately. Reasons can be several and further research can be aimed towards detection of those 
reasons. Specification of the reasons can lead to improvement of motor skills and further to improvement in 
other categories, which are connected with it according to not only literature mentioned above. Further is the 
topic researches by Anderson, 2018, Dwyer, Sallis, Blizzard, Lazarus, Dean, 2001; Bejerot, Plenty, Humble 
and Humble, 2013; Leiker, Pathania, Miller and Lohse, 2019; Dupont-Hadwen, Bestmann and Stagg, 2019; 
Gashaj, Oberer, Mast, Roebers, 2019. Lestari and Ratnaningsih (2016) suggest that primarily in younger 
children can be beneficial to improve gross motor skills thanks to modified physical activity games. They 
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state that modified creative games can support child's physical and motor development in several aspects, 
like coordinating eyes and hands or eyes and feet, locomotor movement skill, non-locomotor movement skill 
and body management and control, including the understanding of their body function, distance, rhythm, 
balance, ability to go through or stop certain movements, and executing orders. Burns, Fu, Fang, Hannon 
and Brusseau (2017) mention American program called Comprehensive School Physical Activity 
Programming (CSPAP), which is a comprehensive approach in which schools use all available resources to 
promote children’s physical activity participation and develop the knowledge, skills, and confidence to be 
physically active for a lifetime. These two solutions can help schooling system, but what if is the problem 
elsewhere? It is possible that children do not have support from their families. But this could be also the way 
to improve the situation (Temple, Crane, Brown, Williams and Bell, 2016). Some researched children attend 
sport clubs, but if this means only 7,50 % from the research group, it also shows, that those children 
probably undergo so called early specialization, where mainly movements connected to certain sport are 
practised. In mind, we can also have the problematics of equipment needed for physical education. 
Framework curriculum does not specify what equipment should primary schools possess, as it was in past 
curricular documents. So solutions are stated but more research should follow to show politicians and 
authorities what to change and where to aim the intervention. 

5 CONCLUSIONS 

The research results confirmed rather negative impact of primary school education and family background in 
Czech children. The results from last years on different children from the Czech Republic unfortunately follow 
the same pattern, that mean Czech children reach generally average or worse categories of gross motor 
skills, which include locomotor and object control skills. According to the research results 92,50 % of 
monitored children achieved average or lower levels of gross motor skills. Further, there was found a 
statistically significant difference between boys and girls in the level of gross motor skills (p=0,002). Girls 
achieved better results than boys. No significant difference in terms of gender was found in locomotor skills. 
But difference was found between boys and girls in object control skills (p=0,000), where girls again 
performed better. The research results suggest that level of Czech school system, more especially subject of 
Physical education, which is compulsory, is not working optimally. But the results can be caused also by the 
low motivation or low interest of teachers in Physical education. The results show that also basic skills are 
neglected within compulsory physical education. Children should have wide range of movements offered. 
Because as mentioned recent literature suggests, motor skills can affect many other areas connected with 
school and personal life of children.  
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