
Introduction
With technology advancements, people’s 
lifestyle is turning into a sedentary one and 
activities such as playing video games have 
replaced physical activities.1 This has led to 
the prevalent obesity all around the world.2,3 
Literature shows that obese children at 
age 6 are more likely to remain obese in 
adulthood.4 Thus, some researchers have 
focused on the profile of physical activity 
in children in order to fight obesity. Among 
different factors, fundamental movement 

skills (FMSs) have been suggested as 
effective in children’s tendency towards 
participation in physical activities. 
FMSs are the principle elements of motor 
development5 and building blocks for 
complex and advanced movements.6 These 
skills are usually divided into object control 
skills and locomotor skills.7 Children 
with higher levels of FMS competence, 
are more likely to participate in physical 
activities.8 Research evidence has shown 
that obese and fat children have also less 
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Abstract
Introduction: The principle elements of motor development are fundamental movement skills 
(FMSs). The children with high levels of FMS are most likely to participate in health-related 
physical activities. This study aimed to determine motor development status of 3-10 year-old 
children in Ahvaz, Iran. 
Methods: The research strategy and design were descriptive-normative and cross-sectional, 
respectively. A total of 1600 children aged 3-10 years were chosen from 8 regions of Ahvaz using 
cluster-sampling. The instrument used for data-collection was Test of Gross Motor Development 
– third edition (TGMD-3). In order to analyze the data, multivariate and Tukey post-hoc analyses 
were used along with Mann-Whitney U and chi-square tests. 
Results: Results showed that boys, compared to girls, had better levels of performance in 
locomotor skills of running, horizontal jump and sliding, while girls performed galloping and 
skipping better than boys. In all ball skills, boys had significant higher levels of performance 
compared to girls., Results also revealed that in both subtests, performance enhanced with age 
increase. Prevalence of low motor proficiency was observed in skipping, forehand strike and 
overhand throw, while there was prevalence of mastery in hoping, sliding, dribble and catching. 
Low motor proficiency was observed for several FMSs in girls. 
Conclusion: Girls, compared to the boys of the same age, had lower levels of performance in 
all ball skills and some of locomotor skills. This result shows they are at the risk of unhealthy 
motor development; therefore, it is suggested that special programs and equal opportunities be 
prepared for them in order to enhance their motor competence in FMS. 
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FMS competency.9,10 Thus, FMS development in children 
might play an important role in preventing childhood 
obesity.
Test of Gross Motor Development–third edition (TGMD-
3), as a modification of TGMD (1985) and TGMD-2 
(2000), is one of the tests used to measure FMS in some 
countries. In this new version, object control skills are 
renamed as ball skills in order to provide better clarity. 
There have been also some changes in the criteria for 
skill performance; some skills have been either added or 
removed as well.11 
Gender and age are among the FMS-affecting factors. 
Some gender-related studies have reported that boys have 
often higher levels of performance in FMS.12-15 Some other 
studies have shown that boys are better at object control 
skills while girls have better locomotor skill proficiency.16,17 
Yang et al18 and Li19 suggested that there was no significant 
difference between boys and girls in locomotor skills. 
Based on literature, the performance difference between 
girls and boys before puberty is not caused by their 
biological differences20; in fact, environmental factors 
might be considered as influential. There might be various 
reasons for the FMS performance differences between 
girls and boys, such as biased engagement in a specific 
sport, preferring physical activity and certain gender roles 
that have been defined for girls and boys.12 These factors 
are generally called socio-cultural factors which differ in 
every society; therefore, mixed results have been observed 
in terms of gender differences in FMS. 
Age is also an important factor in FMS development. Yang 
et al showed that except for throwing and jumping skills, 
other locomotor and object control skills would steadily 
enhance from age 3 to 5.18 In another study, Spessato et al 
have suggested that performance enhances from age 5 to 
7 and then, there is a flat performance from age 8 to 10.21 
Other researchers have shown that boys’ scores increase 
with their age, while in girls, except for 5-8 year-old ones, 
performance enhances with their age increases.12 
Today, many studies have been conducted all around 
the world on decreased FMS competence. Rosenberg 
et al showed that 13% of young children have delayed 
development.22 Considering the delayed FMS, Hardy et al 
necessitate intervention programs for FMS development 
in early childhood.23 Considering many studies suggesting 
the prevalence of low motor proficiency, it seems that 
low motor proficiency in children is a worldwide serious 
problem which might be the result of low physical activity 
and more tendency towards video games. 
Due to the limited basic descriptive information about 
FMS in children living in Ahvaz city and mixed results 
offered by other studies based on gender and age 
differences in FMS, also, because of cultural differences 
as well as inter-family differences of motor development 
considering different cultural and geographical conditions 
in Ahvaz city (weather, air dust, etc.), it seems necessary 
to conduct such study. This study aimed to examine gross 

motor development status in 3-10 year-old children living 
in Ahvaz using TGMD-3. This study examined gender- 
and age-based differences in FMS while describing the 
prevalence of mastery and low motor proficiency in FMS 
among Ahvazian children. The results of this study could 
help understand the process of estimating the motor 
development status of Ahvazian children while offering 
valid information for experts so that they can design 
and implement development programs in order to take 
an important step towards diagnosing children’s delayed 
motor development and enhancing it. 

Methods
Method and Design
The research strategy and design were descriptive-
normative and cross-sectional, respectively. Data were 
collected using cross-sectional method during a specific 
period of time. 

Participants 
Participants included 1600 children aged 3-10 years 
(Mean age = 6.56 ± 2.29 years; 50% boy) living in Ahvaz, 
chosen by cluster sampling. Children with neurological 
and musculoskeletal problems were excluded from the 
study. We used their health records that were available 
at kindergartens or schools to diagnose musculoskeletal 
problems.

Instruments
TGMD-3 was used in order to measure the FMS in 
3-10 year-old children with typical development. This 
test includes 6 locomotor skills (running, galloping, 
hoping, skipping, horizontal jump, and sliding) and 7 
ball skills (2-hand strike of a stationary ball, one-hand 
forehand strike of self-bounced ball, one-hand stationary 
dribble, 2-hand catch, kicking a stationary ball, overhand 
throw, and underhand throw). In this test each skill was 
performed twice. In case of having a score, the examiner 
would score the skill as one, otherwise it would be zero. 
The examiner would sum up all the scores gained for 2 
trials of performance for each criterion in order to obtain 
the raw score for every single skill. Each subtest had a raw 
score which was obtained by summing up the scores of all 
skills. The raw score for locomotor subtest was between 0 
and 46, while the raw score for ball skills was between 0 
and 54. The overall raw score for the test was between 0 
and 100.11 
The construct validity was confirmed using confirmatory 
factor analysis. The intra-rater reliabilities of locomotor 
subscale, ball subscale, and the whole test were α = 0.98, 
α = 0.99, and α = 0.99, respectively. Moreover, in inter-
rater reliability, intra-class correlation coefficients (ICC) 
for locomotor subscale, ball subscale, and the whole 
test were α = 0.97, α = 0.98, and α = 0.98, respectively. 
The internal consistency of the test was obtained using 
Cronbach α coefficients which were α = 0.85, α = 0.85, and 
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α = 0.91 for locomotor skill, ball skill, and the whole test. 
Results confirmed the validity and reliability of TGMD-3. 

Procedures
In order to start the study, research permission was 
received from the Research Council for Ministry of 
Education and Welfare, Khuzestan province. Additionally, 
written consent from the parents of each child as well as 
his/her own consent were obtained for the participation in 
the research. After obtaining permission from authorities 
and applying ethical aspects in all stages of the study, 
participants were assessed by TGMD-3 in the selected 
kindergartens and primary schools. The evaluation 
protocol included presenting the correct performance 
of skill to children before starting the assessment. The 
child then would perform a practice trial after which 2 
formal trials would be performed for each skill. Child’s 
performance would also be recorded on a video camera 
which allowed the examiner to analyze the video after the 
test. Raw scores of each skill were analyzed in order to 
determine the low motor proficiency or mastery (adapted 
from Okely and Booth24) in each skill.  Mastery was defined 
as the maximum scores or 1 score less than maximum in 2 
trials. Low motor proficiency was defined as 0 and 1 score 
for both trials of each skill. For example, the 2-hand strike 
of a stationary ball included 5 performance criteria that 
must be demonstrated as: 
5 criteria * 2 trials = maximum score of 10. 
A child who scored 9 or 10 across 2 trials was placed in 
the high mastery category. While the child who earned a 
score of 0 or 1, was considered in low motor proficiency 
category. In those skills with 4 criteria (e.g., running), the 
score of 7 or 8 would be considered as high mastery while 
the score of 0 or 1 would be considered as low motor 
proficiency. 

Data Analysis
A multivariate analysis was used along with Tukey 
post hoc test in order to compare the gender- and age-
based differences in raw scores of TGMD-3. Low motor 
proficiency and mastery were defined as a percentage of 
gender and age groups. Mann-Whitney U and chi-square 
tests were used to compare low motor proficiency and 
mastery in terms of gender and age, respectively. Data 
were analyzed by SPSS version 22.0 with a significance 
level at P < 0.05.

Results
Comparison of Performance Between Girls and Boys
Table 1 shows the mean and standard deviation of 
TGMD-3 raw scores in locomotor and ball skills between 
boys and girls. Multivariate analysis showed that there 
was a significant difference between boys’ and girls’ 
performance.(Wilks’s = 0.80, F [13, 1586] = 28.8, P = 
0.0001). The post hoc tests in Table 1 show that there was 
no significant difference between the total mean score of 
locomotor subtest of girls and boys, but the total mean 
score of boys’ ball subtest was significantly higher than 
the girls’. Boys had better performance in locomotor skills 
of running, horizontal jump, and sliding, while girls were 
better in galloping and skipping. Although girls earned 
higher mean scores of hoping, the difference was not 
significant. Boys had significantly better performance 
in ball skills of 2-hand strike, one-hand forehand strike, 
stationary dribble, catching, kicking, overhand throw, and 
underhand throw.

Age-Based comparison 
The results of multivariate analysis showed that there 
was a significant difference between the age groups of 3 
to 10 (Wilks’s = 0.13, F [91, 9857.7] = 41.7, P = 0.0001). 

Table 1. Raw Scores of Locomotor and Ball Skills and Gender-Based Comparison

Raw Score, Mean ±SD
Subtest Skills Girls Boys P η2

Locomotor 29.3±9.1 29.2±9.1 0.87 0.001

Run 6.4±1.6 6.7±1.6 <0.0001 0.01

Gallop 4.6±1.8 4.4±1.8 0.008 0.004

Hop 5.23±2.3 5.08±2.6 0.23 0.001

Skip 3.03±2.3 2.6±2.2 <0.0001 0.009

H-Jump 3.26±1.8 3.47±1.9 0.025 0.003

Slide 6.7±2.01 6.9±1.7 0.045 0.003

Ball skills 24.2±9.4 28.3±10.6 <0.0001 0.041

Two-hand strike 4.8±2.07 5.28±1.8 <0.0001 0.012

Forehand 1.84±2.1 2.5±2.2 <0.0001 0.027

Dribble 2.9±1.9 3.2±2.09 0.008 0.004

Catch 3.2±1.4 3.5±1.6 0.001 0.006

Kick 3.7±1.7 4.6±2.2 <0.0001 0.052

Overhand throw 2.22±2.02 3.21±2.09 <0.0001 0.055

Underhand throw 5.3±1.9 5.8±1.8 <0.0001 0.018
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Moreover, based on the results obtained from the age 
groups of 3 to 10, there was a significant difference 
between total mean score of locomotor subtest (P = 
0.0001) and total mean score of ball skills subtest (P = 
0.0001). In locomotor skills, mean raw scores of running 
(P = 0.0001), galloping (P = 0.0001), hoping (P = 0.0001), 
skipping (P = 0.0001), horizontal jump (P = 0.0001) and 
sliding (P = 0.0001) were significantly different among 
different age groups of 3 to 10 (Figure 1).
In ball skills, the mean raw scores of 2-hand strike (P = 
0.0001), one-hand forehand strike (P = 0.0001), dribble 
(P = 0.0001), catching (P = 0.0001), kicking (P = 0.0001), 
overhand throw (P = 0.0001), and underhand throw (P = 
0.0001) were significantly different between different age 
groups of 3 to 10 (Figure 2).
Finally, Tukey post hoc test was used to compare the 
subtest performance of locomotor and ball skills between 
adjacent age groups (3-4, 4-5, 5-6, 6-7, 7-8, 8-9, 9-10). 
Results showed that total mean raw score of locomotor 
subtest significantly increased per year among 3 to 10 
age groups (P = 0.0001).In locomotor skills, a significant 
increase was observed just in some skills as follows: 

running: between age groups of 3-4 (P = 0.0001), 4-5 
(P = 0.006), and 5-6 (P = 0.0001); galloping: between age 
groups of 4-5 (P = 0.035) and 5-6 (P = 0.0001); hoping: 
between age groups of 3-4 (P = 0.0001), 4-5 (P = 0.0001), 
5-6 (P = 0.0001), 6-7 (P = 0.0001), and 8-9 (P = 0.007); 
skipping: between age groups of 3-4 (P = 0.0001), 4-5 (P = 
0.0001), 6-7 (P = 0.0001), and 8-9 (P = 0.004); horizontal 
jump: between age groups of 7-8 (P = 0.0001), 8-9 (P = 
0.004), and 9-10 (P = 0.001); and sliding: between age 
groups of 3-4 (P = 0.0001), 4-5 (P = 0.0001), 5-6 (P = 
0.002), and 6-7 (P = 0.036). 
Based on the results, the total mean raw score of ball skills 
subtest significantly increased per year among age groups 
of 3 to 10 (P = 0.0001).
In ball skills, a significant increase was observed just in 
some skills as follows: 2-hand strike: between age groups 
of 3-4 (P = 0.0001), 5-6 (P = 0.0001), 8-9 (P = 0.004), and 
9-10 (P = 0.041); forehand strike: between age groups 
of 4-5 (P = 0.0001), 5-6 years (P = 0.002), 6-7 years (P = 
0.0001), 7-8 years (P = 0.0001), 8-9 years (P = 0.0001), 
and 9-10 years (p = 0.002); dribble: between age groups of 
3-4 (P = 0.043), 4-5 (P = 0.006), 6-7 (P = 0.0001), 7-8 (P = 

 
Figure 1. Mean Raw Scores of Locomotor Skills by Age Group.

Figure 2. Mean Raw Scores of Ball Skills by Age Group (Year).  



     International Journal of Basic Science in Medicine. Volume 2, Issue 3, 2017 143

Mohammadi et al

0.0001), and 8-9 years (P = 0.0001); catching: between 
age groups of 3-4 (P = 0.014), 4-5 (P = 0.0001), 6-7 (P = 
0.0001), 7-8 (P = 0.041), and 8-9 (P = 0.0001); kicking: 
between age groups of 3-4 (P = 0.002), 5-6 (P = 0.007), 
6-7 (P = 0.0001), and 8-9 (P = 0.0001); over-hand throw: 
between age groups of 5-6 (P = 0.029); and under-hand 
throw: between age groups of 7-8 (P = 0.0001).

Gender-Based mastery and Low Motor Proficiency
Table 2 shows the frequency and relative frequency 
of mastery and low motor proficiency between girls 
and boys as well as gender-based comparison of the 
prevalence of proficiency in TGMD-3. In locomotor 
subtests, the prevalence of low motor proficiency was 
observed in skipping (boys: 38.3 and girls: 32.9). In ball 
skill subtests, the prevalence of low motor proficiency was 
observed in forehand strike (boys: 34.6 and girls: 50.5) and 
overhand throw (boys: 20.1 and girls: 37.3). The results of 
Mann-Whitney U test showed that in horizontal jump, 
dribble, and underhand throw, girls’ level of lower motor 
proficiency was significantly higher than boys’ (P < 0.05). 
The prevalence of mastery was observed in locomotor 
subtests of running (boys: 58.9, girls: 45.3), hoping (boys: 
30.1, girls: 27.1) and sliding (boys: 67.9, girls: 65.3). In 
ball skill subtests, mastery was observed in boys’ dribble 
(32.5) and catching (30.1). The results of Mann-Whitney 
U test showed that boys performed significantly better 
in motor skills compared to girls (P < 0.05). There was 
no significant difference between girls and boys in other 
skills (P > 0.05).

Age-Based Mastery and Low Motor Proficiency
Table 3 shows age-based frequency and relative frequency 

for the prevalence of low motor proficiency in locomotor 
and ball skills. Lower levels of motor proficiency were 
observed in some skills as follows: skipping in age groups 
of 3 (89%) and 4 (66.5%) years old; forehand strike in age 
groups of 3 (98%), 4 (87.5%), and 5 (59.5%) years old; 
dribble in age group of 3 years old (56.5%), and overhand 
throw in age group of 3 years old (57.5%). The prevalence 
of low motor proficiency was less than 50% in other age 
groups and skills. The results of chi-square test showed 
that there was no significant difference between the 2 
skills of 2-hand strike and underhand throw performed 
by age groups of 3 to 10 years old (P > 0.05). However, a 
significant age-based difference was observed in other 
locomotor and ball skills (P < 0.05). In general, the 
prevalence of low motor proficiency decreased with age 
increase.
Table 4 shows age-based frequency and relative frequency 
for the prevalence of mastery in locomotor and ball skills. 
Higher levels of mastery was observed in some skills as 
follows: running in age groups of 6 (60.5%), 7 (62%), 8 
(75.5%), 9 (83.5%), and 10 (91.5%) years old; hoping in 
age groups of 9 (62%) and 10 (73%) years old; skipping in 
age group of 10 years old (59.5%); sliding in age groups 
of 5 (52.5%), 6 (73%), 7 (86%), 8 (94%), 9 (98%), and 10 
(99%) years old; dribble in age groups of 9 (71%) and 10 
(79%) years old; catching in age groups of 9 (69%) and 
10 (76.5%) years old; and underhand throw in age groups 
of 9 (56%) and 10 (66.5%) years old. The prevalence of 
mastery was lower than 50% in other age groups and 
skills. 
The results of chi-square test showed significant age-
based differences in all locomotor and ball skills 
(P < 0.05). In general, the prevalence of mastery increased 

Table 2. Frequency and Relative Frequency of Low Motor Proficiency and Mastery in Locomotor and Ball Skills Subtests and Skills by Gender

Subtest Skills
Low Proficiency, Frequency (Relative Frequency)

P
Mastery, Frequency (Relative Frequency)

PBoys  
No. (%)

Girls 
 No. (%)

Total  
No. (%)

Boys  
No. (%)

Girls  
No. (%)

Total  
No. (%)

Locomotor - - - - 3 (0.4) 5 (0.6) 8 (0.5) -

Run - - - - 471 (58.9) 362 (45.3) 833 (52.1) 0.170

Gallop 73 (9.1) 67 (8.4) 140 (8.8) 1.00 23 (2.9) 40 (5) 63 (3.9) 0.199

Hop 102 (12.8) 69 (8.6) 171 (10.7) 0.625 241 (30.1) 217 (27.1) 458 (28.6) 0.400

Skip 306 (38.3) 261 (32.6) 567 (35.4) 0.704 135 (16.9) 184 (23) 319 (19.9) 0.612

H-Jump 39 (4.9) 55 (6.9) 94 (5.9) 0.035 65 (8.1) 51 (6.4) 116 (7.3) 0.834

Slide 9 (1.1) 10 (1.3) 19 (1.2) 0.968 543 (67.9) 522 (65.3) 1065 (66.6) 0.138

Ball skills - - - - - - - -

Two-hand strike 2 (0.3) 18 (2.3) 20 (1.3) 0.126 24 (3) 23 (2.9) 47 (2.9) 0.057

Forehand 277 (34.6) 404 (50.5) 681 (42.6) 0.775 11 (1.4) 24 (3) 35 (2.2) 0.334

Dribble 146 (18.3) 153 (19.1) 299 (18.7) 0.050 260 (32.5) 193 (24.1) 453 (60.2) 0.917

Catch 34 (4.3) 31 (3.9) 65 (4.1) 0.661 241 (30.1) 171 (21.4) 412 (25.8) 0.0001

Kick 14 (1.8) 18 (2.3) 32 (2) 0.357 187 (23.4) 58 (7.3) 245 (15.3) 0.654

Overhand throw 161 (20.1) 298 (37.3) 459 (28.7) 0.054 26 (3.3) 12 (1.5) 38 (2.4) 0.816

Underhand throw 9 (1.1) 14 (1.8) 23 (1.4) 0.005 285 (35.6) 220 (27.5) 505 (31.6) 0.238

Note: Mann–Whitney U test, P values for sex comparison.
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with age increase.

Discussion 
The results of this study showed that there was no 
significant difference between total mean score of 
locomotor subtests for girls and boys, while boys’ total 
mean score in ball skill subtests was significantly higher 
than girls’. Boys often presented better performance of 
locomotor skills such as running, horizontal jump, and 
sliding, while girls’ level of performance was higher in 
galloping and skipping. Although girls had better hopping 
performance, the difference was not significant. These 
results are consistent with those reported by Spessato et al 
and Valentini et al who argued that boys had often better 
locomotor performance compared to girls,12,25 while the 

findings of the study do not match with those represented 
by Barnett et al17 and Hardy et al.16 The above-mentioned 
difference between the level of performance by girls 
and boys may be related to their gender-specific social 
roles. In Iran, some skills such as running and jumping, 
for example, are socially matched with boys’ activities 
while some other skills like galloping, skipping, and 
hopping are commonly performed in young children’s 
games. Additionally, parents allow boys to participate 
in challenging high-contact games home outside, while 
prohibiting girls from engaging in such games, thereby 
giving them no motivation, encouragement, support, 
and equal opportunity (7). In ball skill subtests, boys had 
better performance in all skills compared to girls. This 
is consistent with the results reported by Barnett et al, 

Table 3. Frequency and Relative Frequency of Low Motor Proficiency in Locomotor and Ball Skills Subtest and Skills by Age

Subtest Skill
Frequency (Relative Frequency)

P3 Years 
No. (%)

4 Years 
No. (%)

5 Years 
No. (%)

6 Years 
No. (%)

7 Years 
No. (%)

8 Years 
No. (%)

9 Years 
No. (%)

10 Years 
No. (%)

Locomotor - - - - - - - - -
Run - - - - - - - - -

Gallop 43 (21.5) 37 (18.5) 23 (11.5) 12 (6) 12 (6) 4 (2) 4 (2) 5 (2.5) <0.0001

Hop 110 (55) 45 (22.5) 8 (4) 5 (2.5) 1 (0.5) - - 2 (1) <0.0001

Skip 178 (89) 133 (66.5) 81 (40.5) 69 (34.5) 33 (16.5) 32 (16) 26 (13) 15 (7.5) <0.0001

H-jump 24 (12) 20 (10) 18 (9) 16 (8) 10 (5) 2 (1) 2 (1) 2 (1) <0.0001

Slide 15 (7.5) 2 (1) 1 (0.5) - - 1 (0.5) - - <0.0001

Ball skills - - - - - - - - <0.0001

Two-hand strike 9 (4.5) 3 (1.5) - - - 3 (1.5) 5 (2.5) - 0.187

Forehand 196 (98) 175 (87.5) 119 (59.5) 81 (40.5) 54 (27) 29 (14.5) 13 (6.5) 14 (7) <0.0001

Dribble 113 (56.5) 77 (38.5) 42 (21) 33 (16.5) 17 (8.5) 9 (4.5) 4 (2) 4 (2) <0.0001

Catch 29 (14.5) 15 (7.5) 10 (5) 5 (2.5) 1 (0.5) 5 (2.5) - - <0.0001

Kick 18 (9) 1 (0.5) 4 (2) 2 (1) 5 (2.5) 1 (0.5) 1 (0.5) - <0.0001

Over-hand throw 115 (57.5) 91 (45.5) 68 (34) 59 (29.5) 36 (18) 33 (16.5) 38 (19) 19 (9.5) <0.0001
Under-hand throw 10 (5) 5 (2.5) 3 (1.5) 3 (1.5) 2 (1) - - - 0.062

Note: Chi-square test, P values for sex comparison.

Table 4. Frequency and Relative Frequency of Mastery in Locomotor and Ball Skills Subtest and Skills by Age

Subtest Skill
Frequency (Relative Frequency)

P3 Years 
No. (%)

4 Years 
No. (%)

5 Years 
No. (%)

6 Years 
No. (%)

7 Years 
No. (%)

8 Years 
No. (%)

9 Years 
No. (%)

10 Years 
No. (%)

Locomotor - - - - - - 3 (1.5) 5 (2.5) <0.0001
Run 8 (4) 27 (13.5) 52 (26) 121 (60.5) 124 (62) 151 (75.5) 167 (83.5) 183 (91.5) <0.0001

Gallop 1 (0.5) 2 (1) 1 (0.5) 4 (2) 2 (1) 7 (3.5) 18 (9) 28 (14) <0.0001

Hop - 1 (0.5) 4 (2) 29 (14.5) 67 (33.5) 87 (43.5) 124 (62) 146 (73) <0.0001

Skip - 2 (1)) 10 (5) 8 (4) 36 (18) 48 (24) 96 (48) 119 (59.5) <0.0001

H-jump - - - 3 (1.5) 5 (2.5) 25 (12.5) 34 (17) 49 (24.5) <0.0001

Slide 11 (5.5) 49 (24.5) 105 (52.5) 146 (73) 172 (86) 188 (94) 196 (98) 198 (99) <0.0001

Ball skills - - - - - - - - <0.0001

Two-hand strike 1 (0.5) - 1 (0.5) 1 (0.5) 1 (0.5) 10 (5) 13 (6.5) 20 (10) <0.0001

Forehand - - - - 4 (2) 4 (2) 11 (5.5) 16 (8) 0.008

Dribble - 2 (1) 10 (5) 21 (10.5) 38 (19) 82 (41) 142 (71) 158 (79) <0.0001

Catch - 2 (1) 10 (5) 18 (9) 37 (18.5) 54 (27) 138 (69) 153 (76.5) <0.0001

Kick - 1 (0.5) 1 (0.5) 6 (3) 40 (20) 40 (20) 77 (38.5) 80 (40) <0.0001

Over-hand throw - - - 1 (0.5) 4 (2) 4 (2) 13 (6.5) 16 (8) <0.0001
Under-hand throw 14 (7) 19 (9.5) 22 (11) 46 (23) 65 (32.5) 94 (47) 112 (56) 133 (66.5) <0.0001

Note: Chi-square test, P values for sex comparison.



     International Journal of Basic Science in Medicine. Volume 2, Issue 3, 2017 145

Mohammadi et al

Hardy et al, Okely and Booth, and Valentini et al.16,17,24,26 
Considering the fact that in our society (Iran), girls 
are given no opportunity of sports activities more than 
their participation in physical education classes, their 
weak performance in ball skills requiring equipment is 
expected; especially when it comes to some specific skills 
such as “hand strike to a stationary ball” used in sports 
like baseball which are not part of our sport culture in 
Iran. Unfortunately, there were no equipment such as 
tennis rocket and ball, baseball bat and age-appropriate 
basketballs in more than 90% of the studied schools. 
The situation was much worse in surveys conducted in 
kindergartens. Most kindergartens in Ahvaz lack open 
space for physical and motor activities. Furthermore, there 
is no physical education teacher and motor development 
expert in the kindergartens. It seems that having certified 
physical education teachers and motor development 
experts is not legally mandatory for kindergartens. 
Unfortunately, most of those in kindergartens who 
deal with children only care about children’s cognitive 
development and rather engage in activities such as 
painting. 
The comparison of performance between adjacent age 
groups showed that with age increase, a significant 
increase was observed in locomotor skills as follows: 
running: from 3 to 6; galloping: from 4 to 6; hopping: from 
3 to 9; skipping: from 3 to 5 and 6 to 9; horizontal jump: 
from 7 to 10, and sliding: from 3 to 7. Results also showed 
that with age increase, a significant increase was observed 
in ball skills as follows: 2-hand strike: from 3 to 4, 5 to 6, 
and 8 to 10; forehand strike: from 4 to 10; dribble: from 3 
to 5 and 6 to 9; catching: from 3 to 5 and 6 to 9; kicking: 
from 3 to 4, 5 to 7, and 8 to 9; overhand throw: from 5 
to 6; and underhand throw: from 7 to 8. These results 
are consistent with those reported by Yang et al, Li, and 
Spessato et al which showed that FMS tends to improve 
with age increase.18,19,21 The difference between children’s 
performance before puberty could be rather due to the 
environmental factors such as practice, encouragement, 
and instruction. As the child grows older, there would be 
more opportunities in physical activities through training 
and experience. Moreover, as the child grows older, his/
her strength and physical capacity improves which in turn 
influences his/her motor performance. 
Based on the results, the prevalence of low motor 
proficiency was observed in skipping (boys: 38.3, girls: 
32.9), forehand strike (boys: 34.6, girls: 50.5), and 
overhand throw (boys: 20.1, girls: 37.3). This might be 
due to the fact that skipping has the most complicated 
movement pattern among locomotor skills and, also, as 
long as the child’s neuromuscular system is not able to 
coordinate the movements of the leg (each having its 
own complicated pattern), skipping pattern may not be 
observed.7 The children presented low motor proficiency 
in forehand strike among ball skill subtests which might 

be due to the fact that this skill is not common in physical 
educational programs of Iranian schools, leading to 
children’s lack of prior experience and familiarity with its 
performance criteria. This skill also requires the child’s 
familiarity with the principles of biomechanics such as 
open kinetic chain and differentiated rotation of trunk at 
different times at which the children are not expected to 
be skillful at an early age. Results also revealed that girls 
had lower motor proficiency in horizontal jump, dribble, 
and underhand throw, compared to boys. This could be 
due to the social expectations. Girls’ traditional games 
and activities are generally non-competitive including 
simple rhythmic and equilibrium movements such as 
skipping, galloping, hopping, and jumping rope.7 These 
non-complicated non-competitive games do not provide 
enough opportunity for them in order to engage in more 
difficult and competitive sports such as throwing and 
jumping. 
The prevalence of mastery was observed in locomotor 
subtests of sliding (boys: 67.9, girls: 65.3), running (boys: 
58.9, girls: 45.3), and hopping (boys: 30.1, girls: 27.1). A 
significant difference was observed just in the following 
skills and age groups: running in age group of 3 to 6 years 
old and sliding in age group of 3 to 7 years old; this could 
be due to the fact that the ceiling of performance for 
these 2 skills is reached at younger ages. Ulrich observed 
running and sliding as the skills which get mature before 
other skills.27 In general, the prevalence of low motor 
proficiency decreased while mastery increased with age 
increase.
The research limitations included a lack of information 
on patterns of nutrition and daily activity, differences 
in socio-economic status, genetic characteristics, and 
individual differences among participants. It is suggested 
that future studies examine these variables. Other research 
limitation in our study was the research strategy. Cross-
sectional design was used in this study and data were 
collected for a certain period of time. In cross-sectional 
design, it is possible to observe the difference but not the 
change. It is suggested that later studies be carried out 
using longitudinal design in order to examine the motor 
development of Ahvaz children and to provide a more 
accurate analysis. 

Conclusion
Competency of FMS is a prerequisite for children’s 
participation in different physical activities and games; 
therefore, its development and improvement is closely 
related to the child’s cognitive, emotional, and psycho-
motor development. Thus, it is important to study the 
motor development status of children. The results of this 
study confirmed the developing nature of FMS, as the 
performance by age groups of 3 to 10 showed a significant 
improvement. Moreover, low motor proficiency was 
observed for several FMSs in girls. Considering the fact 
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that the sampled girls showed lower levels of performance 
in all ball skills and some locomotor skills compared 
to the boys, it could be concluded that they are at risk 
of motor delay and unhealthy motor development. 
Therefore, it is suggested that their motor competence of 
FMSs be improved through appropriate developmental 
programs as well as providing equal opportunities for 
their participation in physical activities.
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