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Abstract
Background. Movements such as walking, running, leaping, jumping, skipping, climbing and crawling are generally con-

sidered to be fundamental locomotor skills.
Aims. The aim of this research is to highlight the efficiency of using practical routes to develop the locomotor skills in 

children aged 11 to 12.
Methods. The research comprised a total of 50 students from “Mihai Viteazul” School, Targu-Mures, who were divided 

into two equal groups: Group I - students who developed locomotor skills with practical routes selected and implemented in the 
didactic process, and Group II - students who developed locomotor skills  by specific methods of physical education repeated in 
isolation. The travel time (minutes and seconds) of two practical routes: route A consisting of 12 stations and route B consisting 
of 11 stations, and the technical level of the following motor skills: balance, jumping, crawling and climbing were registered. 
Results. Regarding the execution of the practical route A, Group I registered 2.11 and Group II 2.16. Group I recorded higher 
values in the technical skills assessment test compared to group II, the differences being: 0.560 balance, 0.200 jumping, 0.360 
crawling, 0.400 climbing. Regarding the execution of the practical route B, Group I registered 1.54 and Group II 2.05. Group I 
recorded higher values in the technical skills assessment test compared to group II, the differences being: 0.640 balance, 0.200 
jumping, 0.360 crawling, 0.200 climbing. In all tests, the values registered were superior to the standard ones, being statistically 
significant for p<0.0001. 

Conclusions. The findings confirm the hypothesis: by using the practical routes in physical education classes, the level of 
locomotor skills will be optimized.
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Introduction
Total-body movements in which the body is propelled 

in an upright posture from one point to another in a roughly 
horizontal or vertical direction are called locomotor skills. 
Fundamental locomotor skills are represented by walking, 
running, leaping, jumping, skipping, climbing and crawling 
(David & Frances, 2003).

Humans need their locomotor and non-locomotor 
skills for purposeful and controlled movement through the 
environment. All these skills are basic to many activities 
such as games, dancing and gymnastic activities (David 
& Frances, 2003). It is well known that locomotor and 
non-locomotor skills do not develop automatically. 
Fundamental locomotor movements have phylogenethic 
(hereditary) bases for the appearance of the initial of 
several fundamental locomotor movements, and the 
development to the mature stage depends on ontogenetic 
(environmental) factors (David & Frances, 2003).   

Motor skills are part of the overall ability that enables 
the successful execution of movements regardless of 

whether those are specificities acquired by training or not 
(Kurelić et al., 1975). 

Motor skills represent gestures acquired through 
external intervention, heteronomy (learning in the didactic 
context), which can be guided, under formal organization 
(physical education lessons, sports training lessons) or non-
formal (various leisure activities, recreation, ensembles 
and sports circles), by people with specialized professional 
skills (educators, teachers, sports instructors) (Neagu, 
2010).

A major problem in our society is represented by the 
daily inactivity of young children. A lot of studies have 
demonstrated a connection between children’s activities, 
their future health status and the trend of progressive 
inactivity and obesity among children (Sallis, 2000; Krebs 
& Jacobson, 2003).

Children’s motor development can influence the 
acquisition of other developmental functions such as 
functional skills, but also cognitive or perceptual skills 
(Piek et al., 2008). 
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Didactic content influences the proper development of 
motor skills. The exercises must be chosen with the purpose 
of achieving the development of specific skills, particularly 
in the selection of children for various sports branches; 
otherwise, the achievement of the desired goal is unreal 
(Pejčić, 2002). A person without enough daily physical 
activity can fail to develop fundamental motor skills during 
primary school years or to learn specialized movement skills 
(Payne & Isaacs, 2007; Akbari et al., 2009).

Also, a great number of children do not get enough 
physical activity during puberty, which can contribute to 
poor somatic and functional development (Dencker,  2007; 
Westerståhl et al., 2003). It is important to increase physical 
activity in order to avoid cardiovascular diseases, metabolic 
and nutritional imbalances, and to promote harmonious 
body development (Riddoch et al., 2004). Several studies, 
including the European Youth Heart Study, report increased 
obesity and cardiovascular disease risk factors in children 
who are physically inactive (Andersen et al., 2006). For 
children, fundamental motor skills represent an important 
factor in motivating them to be physically active and to take 
part in different social activities. Children with impaired 
coordination are at risk of becoming solitary and isolated 
on the school playground because they are not capable 
of keeping up with those who have properly developed 
fundamental motor skills (Smyth  & Anderson, 2000).

Polygon is a good way to develop motor skills efficiently 
and can be applied in school physical education. Polygon 
has the role of developing motor skills by performing a 
certain number of motor task exercises involving balance, 
climbing, jumping and crawling, in which the children need 
to overcome different kinds of obstacles in the shortest 
possible period of time (Marinkovic et al., 2016).

Objectives 
The aim of this research is to highlight the efficiency 

of using various and complex practical polygons in order 
to develop the locomotor skills of children aged 11 to 12.

Hypothesis
The hypothesis of this study is that by using various 

complex practical polygons in the didactic process, the 
level of development of locomotor skills will be optimized.

Material and methods 
Research protocol
All participants provided an informed consent before 

entering the study protocol.
a) Period and place of the research 
This study took place in April-May 2019, at “Mihai 

Viteazul” School gym. 
Between 1-30 April 2019, a polygon was applied to 

the experimental group, for a period of 8 lessons, while 
the control group performed standard classes without a 
polygon.

The groups were tested between 20-25 May 2019, at 
“Mihai Viteazul” School gym. 

b) Subjects and groups
The research included a total of 50 students, aged 11 

to 12, from “Mihai Viteazul” School, Targu-Mures, who 
were divided into two equal groups: an experimental group 
– students who developed locomotor skills by practical 
routes selected and implemented in the didactic process, 
and a control group – students who developed locomotor 
skills by specific physical education methods repeated in 
isolation. 

c) Tests applied
The travel time (minutes and seconds) of two practical 

routes: A consisting of 12 stations and B consisting of 11 
stations was registered, as well as the technical level of 
the following motor skills:  balance, jumping, crawling and 
climbing. Each student was individually assessed, and the 
best execution out of two attempts was recorded. 

d) Statistical processing
Statistical indicators calculated: arithmetic average (X), 

standard deviation (SD), Student t-test using  Graphpad 7 
Prism software.

Results 
Regarding the execution of the practical polygon A, the 

experimental group registered 2.11  min, and the control 
group 2.16 min. The experimental group recorded higher 
values in the technical skills assessment test compared to 
the group control, the differences being: 0.560 balance, 
0.200 jumping, 0.360 crawling, 0.400 climbing (Table 
I). In all tests, the registered values were superior to the 
standard ones, being statistically significant for p<0.0001. 

Table I 
Descriptive statistic of the results for polygon A 

Groups Index Time Crawling Climbing Balance Jumping

Experimental
group

Average 2.111 9.640 9.680 9.520 9.720
SD 0.2456 0.4899 0.4761 0.5859 0.4583
t (df 24) 42.99 98.39 101.7 81.24 106.1
Coefficient of
variability 11.63% 5.082% 4.918% 6.155% 4.715%

p <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Control
group

Average 2.164 9.280 9.280 8.960 9.520
SD 0.2698 0.6782 0.5416 0.7895 0.5099
t (df 24) 40.10 68.41 85.67 56.74 93.35
Coefficient of
variability 12.47% 7.309% 5.836% 8.812% 5.356%

p <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
t – value of Student test; p – level of  statistical significance; SD – standard deviation
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Regarding the execution of the practical polygon B, the 
experimental group registered 1.58 and the control group 
2.05. The experimental group recorded higher values 
in the technical skills assessment test compared to the 
group control, the differences being: 0.640 balance, 0.200 
jumping, 0.360 crawling, 0.200 climbing. In all tests, the 
registered values were superior to the standard ones, being 
statistically significant for p<0.0001 (Table II).

Discussions
The results of our study fit into the trends demonstrated 

in previous studies on how to develop locomotor skills 
through complex organizational modalities such as 
application of polygons designed in accordance with age-
specific and physical education.

The main benefit of practical polygons and all kind of 
dynamic plays consists of an acceleration of motor skill 
acquisition depending on the complexity and difficulty of 
the polygons (Berghänel et al., 2015; Hardy et al., 2012). 
Children with a good level of motor skills will have a 
better capacity to engage in different physical activities 
than those with less developed motor skills (Williams et 
al., 2008; Cliff et al., 2009).

Expanding motor skills and promoting an active 
lifestyle with positive connotations on quality of life and 
health represent the main objectives of physical education 
focused on the development of a  proactive behavior 
starting in childhood (Badau, 2017; Moldovan at al., 2010).

Training programs specific to physical education in 
school, focusing on fundamental motor skill development 
through various learning experiences, organized in different 
forms and delivered by physical education specialists, 
can contribute in a significant way to improving motor 
capacity, especially in the childhood period (Morgan et al., 
2013; Van Capelle et al., 2016).

Conclusions
1. The findings confirm the hypothesis: by using the 

practical routes in physical education classes, the level of 
locomotor skills will be optimized. 

2. Locomotor skills such as running, skipping, 
hopping, sliding, climbing and crawling should be learned 
at an early age and progressively developed as a basis for 

future complex motor skills.
3. The learning process has to be a continuous process, 

and the improvement of locomotor skills underlies the 
practice of most physical and sports activities.

4. Motor polygons are highly effective, especially 
in physical education, having an important physical and 
mental impact on children. 
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