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Abstract
The aim of this study was to analyze the importance of some physical fitness and motor skills for children between
11-13 years at elementary school. A total of 114 primary school children participated as volunteers with a means age of
10.80 ±0,40 for 5th grade and 12.83 ±0,38 for 7th grade.
In this study, some motor tests were used to detect differences between pre-adolescence and adolescence on male and
female. These tests were respectively: for dynamic balance “The Star excursion balance test”, for the agility “T-test”,
“V sit and reach” for flexibility test and for explosive strength a “20 m run (0.1s)”. Besides, physical fitness features
were taken as height, weight, body mass index (BMI) and waist-hip ratio (WHR).
The results of the flexibility showed that the female children had better performances in the 5th grade than those in the 7th
grade children (p<0,005). In addition, it was determined that the dynamic balance performance values of the 7th grade
female and male children were better than the 5th grade(p<0,005). There were significant differences in agility and
explosive strength between the 7th grade female and male children(p<0,005).
It was observed that there was an increase in agility, speed and dynamic equilibrium performance data especially from
the age of 11 in parallel with growth and development. Especially from this period, it was thought that it was possible to
develop motor skills and performance parameters with some sports applications and training.
Keywords: gender, children, adolescent, motor skill
1. Introduction
Naturally, people have to act constantly whyever survive in difficult living conditions (Zorba, 2001). While
investigating the motor behavior, a progressive viewpoint is needed to understand movement and mobility(Clark,2005).
Henderson and Sugden reported that motor ability can be defined as the ability of a person to carry out different motor
actions, including coordination of both good and large motor skills. In the development of motor skills are mostly taken
into account the level of competence/competence in mobility skills(Henderson & Sugden, 1992). It has been reported
that a profound motor competence level is necessary for strong general development, as well as for health, psychosocial
development, and well-being (Haga, 2008; Piek et al., 2006). Motor skills are positively associated with both physical
fitness and physical activity (Hands et al. 2009). Physical fitness includes cardiovascular endurance, muscle strength,
speed, flexibility, agility, balance, reaction time and body composition(Özer, 2006).
Flexibility is defined as the ability of people to perform their actions within a large range of angular value (Bompa,
2003). Flexibility is influenced by anatomical and physiological changes that occur in the adolescent period. Flexibility
is stable in men between the ages of 5 and 8. When it reaches 12-13 years, it decreases. It stays constant between 13-15
years and then increases again until 18 years old(William et al.,1989). Besides, Flexibility is effective in ensuring an
optimal development that is suited to the needs of the sports branch from physical factors such as the strength, speed,
and development of technique (Kocak et al., 2005). Speed is the ability of the human musculoskeletal system to support
linear body displacement until it reaches maximum velocity(Ross et al., 2001). It has been reported that age positively
affects sprint speed; and boys of all ages ran faster than girls, especially after childhood(Branda et al., 1984). The first
stage of sprint performance begins to develop in children at the age of 8 years; The second phase starts in girls 12 years
and in males 12-15 years(Reilly et al. 2000).
Locomotor (eg, agility) and stability (eg, dynamic balance) are essential and necessary skills for physical activity and sports
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participation at all ages(Fong & Ng, 2012; Gallahue, Ozmun, & Goodway, 2012; Jordan, et al. 2014; Santiago, et al. 2015).
The agility improves naturally throughout childhood and adolescence. However, the onset of the pubertal, it is evident that
sex-associated differences begin to appear, the development of change of direction speed performance occurs at
approximately 13–14 years of age in male youths which is commensurate with the timing of peak height velocity(Vanttinen et
al.,2011). Miller et al. (2006) said that The relationship between agility and balance is assumed and, balance and coordination
improvements might provide faster movements and faster direction changes while maintaining control. While the agility is
defined as a body movement with changes in speed or direction in response to a stimulus by Sheppard & Young, (2006); Ruiz
et al. (2009) reported that balance is considered as an agility subcomponent. It is mentioned that dynamic balance is an
important skill in all age groups and is necessary for regular daily activities such as walking, running or other physical
activities requiring control of dynamic movements(Gallahue & Ozmun,2006). In addition, it is mentioned that motor health
including balance and coordination is part of physical well-being in childhood and adulthood. Balance is one of the basic
mobility skills for physical development, showing functional participation in activities and gaining motor skills(Stepinski et al.
2003; Westcott et al., 1997). In this study, the purpose was to determine some health-related physical fitness and motor skill
parameters of pre-adolescents and adolescents. In addition, It also aimed to examine the development and differences of some
components of motor skill competence (eg, dynamic balance, flexibility, speed and agility) and health-related physical fitness
(eg Weight, BMI, WHR) according to age, grade and gender.
2. Method
2.1 The Model of the Study
This study was conducted to analyze the importance of some physical fitness and motor skills for 5th and 7th grade
children by gender. A causal-comparison model from quantitative research methods was used in the study. The
measurements were taken once and all measurements were saved immediately.
2.2 Population and Sample
The study included 114 children of the fifth and seventh-grade elementary school children of which there were 60 male
and 54 female. The average age of the children were respectively: 10.80 ± 0.40 for 5 th grade and 12.83 ± 0,38 for 7th
grade. The sample of the study was made up of the children who did not have experience in sports previously and
participated in the summer sports school for the first time. The school authorities and parents were informed about the
purpose and content of the study and consent form was obtained from a parental and school authorities. In addition,
their written consent was obtained in accordance with the Child Protection and Rights Convention.
2.3 Data Collection Tools
2.3.1 Height and Body Weight Measurement:
Height was measured to the nearest 0.1cm on a stadiometer when the children were shoeless. Body weight was
measured to the nearest 0.1kg using a pre-calibrated Tanita instrument (model TBF-305; Tanita, Arlington Heights, IL)
electronic scale. BMI was calculated as weight in kilograms divided by height squared (kg/m2) in meters.
2.3.2 Agility T-Test
Four cones was set as illustrated in the diagram below (5 yards = 4.57 m, 10 yards = 9.14 m). The subjects start at cone
A. On the command of the timer, the subjects sprint to cone B and touch the base of the cone with their right hand. Then,
they turn left and shuffle sideways to cone C, and also touch its base, this time with their left hand. Then, shuffling
sideways to the right to cone D and touching the base with the right hand. They shuffle back to cone B touching with
the left hand and run backward to cone A. The stopwatch is stopped as they pass cone A(Pauole et al., 2000).
2.3.3 20 m Sprint Test
The aim of this test was to determine acceleration. The 20-meter runway was marked with a cone on the surface of the
hall. The test involved running a single maximum sprint over 20 meters, with the time recorded. A thorough warm up
should be given, including some practice starts and accelerations. Subjects start from a stationary position, with one foot
in front of the other. The front foot must be on or behind the starting line. Two trials were allowed, and the best time
was recorded.
2.3.4 V-Sit Reach Test
A straight 30 cm long line was marked as the starting line for the test to be applied. The measurement line was placed
which was 0.1 mm accuracy and 60-80 cm in length and perpendicular to the starting line and was 30-40 cm on either
side. The point at which the start and measurement line intersected was accepted as the "0" point. The children were
asked to remove their shoes and they were told to put their heels 30 cm apart, just to the sides of the starting line. The
children were allowed to sit in their V-shaped legs. The children were asked to put their hands on the palm-rest
measuring line and slowly reach forward as far as possible while hands travel along the measurement line. They were
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allowed to do it three times again and the scores were evaluated as negative (-) for the legs behind the starting line plus
(+) for the starting line, and the last point reached was recorded(Heyward,2006; Hui&Yuen 2000).
2.3.5 Star Excursion Balance Test (SEBT)
The SEBT is a functional test that occurs on one leg with a maximum reach of the opposite leg. A 2m long, 7.5cm wide
adhesive tape was connected to the floor to eight different directions for the test. Every cm was written on tape to easily
measure how far the subject reached. While they were standing on one leg; Children were asked to reach 8 directions
(anterior-A, anterolateral-AL, anteromedial-AM, medial-M, posteromedial-PM, posterior-P, posterolateral-PL and
lateral-L) and performed the SEBT test. The children were allowed to practice for about a minute (Kinzey&Armstrong
1998). The test was initiated when the children felt ready. The average of 3 reaches was calculated for the anterior-A,
anterolateral-AL, anteromedial-AM, medial-M, posteromedial-PM, posterior-P, posterolateral-PL and lateral-L
directions. 5 seconds of rest time was given between reaches. Verbal and tactile prompts were given to the children by
the researcher.
Children continued their single leg stance with the dominant leg, reaching as far as possible with the contralateral leg.
The children returned to bilateral posture when maintaining balance. If the child could not maintain the single-limb
stance, the trial was removed and repeated the testing trial (Robinson& Gribble,2008a; Robinson& Gribble,2008b,
Olmsted et al. 2002; Plisky, et al. 2006). Besides, the children dominant leg was determined by asking a question "while
you shot the ball, which leg do you use?”. The measurements were performed with only the dominant leg.
2.4 Analysis of Data
Statistical analysis was performed in SPSS software version 23.0. All data were computed as means and standard
deviation (SD) and tested for normality using Shapiro-Wilks test. Independent-Samples T test was used to evaluate for
the data shown normal distribution. The significance level was set at p<0.05 for all data.
3. Results
In this section, The mean (SD) Height was 144,29 ± 6.57 cm, weight was 37,69 ± 7,07 kg, BMI was 18,77± 3,33 and
the waist-hip ratio was 0,95±0,07 for the 5th grade. For the 7th grade, the mean (SD) Height was 152,94±6.77 cm, weight
was 44,87±6,55 kg, BMI was 19,19±2,61 and the waist-hip ratio was 0,99±0,14. Besides a significant difference
between the 5th grade and 7th grade was found for the height, weight and waist-hip ratio(p<0.05) in table 1.
Table 1. Scores of physical characteristics of children according to class variable
Variables

N

Mean

S.D

th

61
53
61
53
61
53
61
53

144,29
152,94
37,69
44,87
18,77
19,19
0,95
0,99

6,57
6,77
7,07
6,55
3,33
2,61
0,07
0,14

Height(cm)
Weight(kg)
BMI
WHR

5 Grade
7th Grade
5th Grade
7th Grade
5th Grade
7th Grade
5th Grade
7th Grade

T TEST(sn)

20 M.(sn)

t

p

-7,363

0,000*

-5,593

0,000*

-0,754

0,452

-2,382

0,019*

V-SR(cm)

14
12
10
8
6
4
2
0
Female

Male
5. Grade

Female

Male
7. Grade

Note: Data were presented as Mean and Standard Deviation.
* indicates statistically significant , p<0,005

Figure 1. Results of the T-test, 20 m run and V-sit and reach according to gender
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In Figure 1, a significant difference between the female and male groups was found for the T-Test and 20 m. Sprint test
in 7th grade (p<0.05). There were no significant differences between the female and male groups for T-Test, 20 m.
Sprint and V-Sit reach test in 5th grade (p>0.05).
T TEST(sn)

20 M.(sn)

V-SR(cm)

15.00
10.00
5.00
0.00
5. Grade

7. Grade

5. Grade

Female

7. Grade
Male

Figure 2. Results of the T-test, 20 m run and
th

V-sit and reach according to grade

th

In Figure 2, a significant difference between the 5 grade and 7 grade groups was found for the T-Test and 20 m Sprint
test in male children (p<0.05). There was a significant difference only in V-Sit reach test results between 5th and 7th
grade female students (p<0.05).
5. Grade

7.Grade

SEBT Score (cm)

100
80
60
40
20
0
A*

AM*

M*

PM

P*

PL*

L*

AL

Note: Data were presented as Mean and Standard Deviation.
* indicates statistically significant , P<0,005

Figure 3. Results of the Star Excursion Balance Test according to grade for the dominant leg
Significant differences were shown between 5th grade and 7th grade for Anterior, Anteromedial, Medial, Posterior,
Posterolateral and Lateral directions in Figure 2 (p<0.05). However, no significant differences were found between 5 th
grade and 7th grade for Posteromedial and Anterolateral directions(p>0.05).
SEBT Score (cm)
90
80
70
60
50
40
30
20
10
0
A*

AM*
5. Grade Female

M*

PM*
7. Grade Female

P*

PL*

5. Grade Male

L*

AL*

7. Grade Male

Figure 4. Results of the Star Excursion Balance Test according to grade and gender for dominant leg
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While significant differences were shown between 5th grade and 7th grade for Anterior, Anteromedial, Medial,
Posterior, Posterolateral and Lateral directions in female children (p<0.05), significant differences were not found for
Posteromedial and Anterolateral directions (p>0.05). Besides Statistical significance was determined for all directions
between 5th and 7th grade male children.
4. Discussion
This work was done to examine the development and differences of some components of motor skill competence (eg,
dynamic balance, flexibility, speed, and agility) and health-related physical fitness (eg weight, BMI, WHR) in terms of
age, grade and gender. When the difference between the two grade was analyzed, there was a significant difference
between the groups in height, weight and waist-hip ratio (Table 1). It was thought that the difference was due to the
development in children. Because, Weight and body weight are the most useful variables to assess growth and
development speed(Physical Activity and Health, 1996). Muratlı (1997) said that the annual elongation rate for males
between 9 and 12 years was half of the females and while the elongation of the girls slowed down at age 13, the men
started to accelerate.
The results showed that there was no statistically significant difference between 5th grade males and females children in
terms of the averages of the agility, 20 m Sprint and flexibility tests(Figure 1)(p>0.005). It was stated that flexibility
was stable between 5 and 8 years in female and male(Branta et al., 1984). It was reported that during the pre-adolescent
years, males and females appear to demonstrate similar capacities for agility-related tasks (Eisenmann and Malina
2003). It was found that the agility, speed and flexibility performances were similar of fifth-grade male and girls in this
study. But, the agility and sprint test averages were found to be statistically significant between the 7th grade males and
females children(p<0.005) and the male children sprint and agility performance values were determined to be higher
than female. Sekulic and colleagues found that men had better agility performance than girls and differences were
significant (Sekulic et al., 2013). It was seen that the results were in parallel with this study. While there was no
difference in the agility performance and speed of the 7th and 5th grade female children, 5th grade female children had
better flexibility performance than 7th grade female(Figure 2) and it was thought to be caused by factors such as heredity
and joint structure. Branta stated that for girls, flexibility increased after about 11 years of age and occurs in the
adolescence period when the extremity length increases (Branta et al., 1984).
Speed was the most commonly used action as a target and was progressed with the age in female and in male (Haugen
et al.,2014; Papaiakovou et al., 2009). In the current study, it was found that 7th male children performed better than
5th male in 20 m sprint test(p<0.005) and as the cause, was thought to be influenced by height length and step
frequency(Figure 2). Besides, It had been reported that age positively affects sprint speed, and boys of all ages ran faster
than girls, especially after childhood (Branda et al. 1984). It is reported that the speed performance increases with
age(Eniseler, 2009; Kail and Ferrer, 2007) and height length was a factor affecting speed due to increased step
length(Ecker, 1996). Eniseler, (2009) reported that speed performance increased with increasing strength and age and
they compared performance values of children in 12-14 age group such as; 20 m sprint value of 12 years old children is
3.52 sec, 20 m sprint value of 13 years old children is 3,44 sec, 20 m sprint value of 14 years old children is 20 m sprint
value is 3,26 sec.
Sporis et al. (2010) identified that agility was as the ability to maintain and control correct body positions while rapidly
changed direction with a series of movements and they said that apart from speed and explosive strength, an
improvement of balance should be considered as one of the key features of agility improvement. As shown in figure 1;
While 5th grade male and female students had similar agility values, there was a significant difference between 7th grade
male and female children in agility performance. In this study was thought that 7. Grade male children had greater
muscle mass with growth which allowed them to generate greater force, speed and energy. Pande et al. (2017) found
that the female school children had lower running speed and agility performance than men in their study. The results of
this study were similar to those of Pande et al. (2017) research. Smajik et al. (2017) stated that the motor abilities of
younger school boys and girls differ significantly in terms of: flexibility, agility and explosive strength, while
differences in the speed of alternative movements do not exist. Besides, The research done by Obradović and his
colleagues supported the results of this study (Obradović et al. 2008).
As shown in figure 4, It was determined that there was a significant difference between the average of the 5th and 7th
grade female children for Anterior, Anteromedial, Medial, Posterior, Posterolateral and Lateral directions in SEBT
value and 7th grade female children had higher the average of SEBT values. While no significant differences were
found between 5th grade and 7th grade female children for Posteromedial and Anterolateral directions, 5th and 7th grade
male children had significant differences in SEBT values for all directions. When the morphological characteristics of
male and female children aged 11-13 years were considered, it had been found that both male and female children had
an effect of the volume of the body in the emergence of all motor skills(Obradović et al. 2008, Krsmanović et al. 2009).
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Riach and Hayes (1987) defended that there may be age-related changes in the balance. They also stated that there were
gender differences in balance between the children and that they began adopting balance strategies similar to adults
after seven years of age. Hageman et al. (1995) conducted a study to identify age and gender-related changes in
postural control measurements. While the results showed that gender was not associated with balance scores, the age
was associated with all measures. It was seen that the researches made by the authors support the results of this study.
At the end of study, it was thought that if the increase in muscle mass was considered with the advance of age, the
dynamic balance could be affected from age and the anthropometric characteristics could be caused changes of the
center of gravity. It was observed that there was an increase in agility, speed and dynamic equilibrium performance data
especially from the age of 11 in parallel with growth and development. Especially from this period, it was thought that
it was possible to develop motor skills and performance parameters with some sports applications and training.
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