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ABSTRACT

This study is aimed at determining the effects of an intervention program on the developmental level of locomotor skills,
object control skills, and gross motor skills of ten-year-old urban children. The design of this study was quasi-experimental
pre- and post-test for a balanced group. Stratified random sampling and simple random sampling were used to select a total
of 60 Year 4 students in the urban school category. The treatment group used an intervention program based on fundamental
motor skills, while the controlled group used a regular physical education program. Data on locomotor skills, object control
skills, and gross motor skill development were obtained from video recordings using the Test of Gross Motor Development
Second Edition (TGMD-2) instrument. Results of the Multivariate Analysis of Variance (MANOVA) showed that there was
no significant difference for the mean of gross motor developmental quotient (GMDQ) for the pre-test, while the post-test
reported a significant difference for the mean of GMDQ between the treatment and controlled groups. The analysis revealed
that there were significant differences for the three dependent variables during the post-test, namely GMDQ), age equivalent
locomotor (AEL), and age equivalent manipulative (AEM). Pairwise comparison analysis showed that the mean of the
treatment group significantly exceeded the mean of the controlled group in GMDQ, AEL, and AEM scores. The intervention
program based on fundamental motor skills contributed 38% in improvement in the developmental level of gross motor
skills of the treated children. The intervention programs as a reference source for teachers to improve the development of
children’s gross motor skills.
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INTRODUCTION

Motor development is a behavioral change that occurs progressively throughout one’s life cycle (Goodway et
al., 2019). According to Slotte et al. (2017), motor development refers to the movement patterns and motor
skills of children and differs according to the process they go through. Gross motor movement is a movement
skill that involves force and uses more than one large muscle, such as throwing an object. Gross motor
development is a process of change that occurs continuously. It can be seen in movement behaviors, namely,
running, jumping, kicking, hitting, etc. (Lubans et al., 2010). Gross motor skills are also known as basic
movement skills that refer to locomotor skills, object control skills (manipulative), and stability (balance).
Locomotor skills include running, kicking, and jumping. Object control skills are like bouncing, catching, and
kicking a ball (Logan et al., 2018).

The beginning of a child’s development is through basic motor skills, whereby children can explore their
potential through space (locomotor) and increase their ability to control objects (manipulative). Basic motor
skills are more toward the improvement of skills in various movement situations. Children’s motor abilities are
enhanced through a variety of basic movements to achieve their success to more specific movement phase levels
(Goodway et al., 2019).
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The Physical Education Primary School Standard Curriculum is formulated so that students can perform basic
skills with the correct behavior according to the concept of movement, develop abilities in motor skill
movement, and identify the correct limb position while performing movements (Department of Curriculum
Development, 2018). The Primary School Standard Curriculum for Physical Education aims to build students
into fit and healthy individuals as well as skilled, knowledgeable, and practicing good values through physical
activities toward well-being (Ministry of Education, 2013).

According to Muhammadi et. al., (2018) motor development programs have a greater impact on the
improvement of object control compared to school activities. The researchers found specific leg exercises can
build improvement in leg movement patterns to more specific ones. The study is in line with the study
conducted by Deli et al., (2006) also found that interventions in the form of music and movement programs can
improve children’s performance in running, jumping, standing long jump, and the side-legged jump.

The development of locomotor and object control skills of children should be at a good level (Ulrich, 2000). The
study seeks to detect whether there are development and improvement of gross motor skills in children’s ability
to perform locomotor activities and object control skills according to their age. Gross motor development should
be carried out in chronological age (Ulrich, 2000).

The quality of life of the people in Malaysia also affects the growth of children’s physical development in a
place where urban area is a gazetted area with a population of 10,000 people or more and rural areas have a
population of fewer than 10,000 people and the areas are not gazetted (Department of Statistics Malaysia, 2019).
Draper et al. (2012) found that the level of development of basic motor skills of seven, eight, and nine-year-old
rural children is better than that of urban children. The findings of this study are also supported by Singh and
Lian (2018) who discovered that there are differences in gross motor skills of rural and urban seven-year-old
children, whereby the mean of rural children is higher than the mean of urban children. This indicates that the
gross motor skills of urban children are at a low level.

The results of a study by Asraff & Halijah (2019) found that there was no significant difference for the level of
gross motor development (GMDQ) of indigenous children aged ten years in Kelantan and Johor. The study also
showed that fourth-year subjects in Kelantan experienced very significant problems compared to Johor in the
three main variables of the study, namely locomotor standard score (LSC), manipulative standard score (MSS),
and gross motor development quotient (GMDQ). Researchers recommend intervention programs for urban, rural
and indigenous children.

Studies on the development of locomotor and object control skills in Malaysia are still lacking for the age
category of ten years old. Most of the studies conducted are focused on pre-school and early school children.
Therefore, the focus of the current study is to determine the effects of an intervention program based on
fundamental motor skills on the developmental level of gross motor skills of ten-year-old urban children. The
objective of the study is to identify the effects of an intervention program on the developmental level of
locomotor, object control and gross motor skills of the treatment group and controlled group among ten-year-old
urban children.

MATERIAL & METHODS

This study used a ten-week quasi-experimental method involving pre-test and post-test (White & Sabarwal,
2014). The fundamental movement skills-based module was selected as the intervention program for the
treatment group, while the controlled group used a regular physical education teaching module. The
fundamental movement skills- based module training content in the intervention program followed the
guidelines by Gallahue et. al., (2019) implemented for eight weeks. Each training session lasted for 30 minutes.
Each activity carried out includes fundamental motor skills and small side games. Both groups were taught by
teachers of the same physical education subject. This study employed simple stratified and random sampling
methods involving ten -year -old subjects of 69 people and the division is made according to zones, states,
districts and schools. Pre-tests were conducted for the three categories of schools (urban, rural and indigeneous),
after which the researcher will analyze the data to find out the school categories that show low levels in gross
motor skills. School categories that show low levels in gross motor skills will be given the intervention. Next
60 students were randomly selected for the study group. A total of 30 students were involved in the treatment
group and another 30 students were included in the controlled group. Pre-test and post-test were implemented
again for the students involved in this study.

The Test of Gross Motor Development Second Edition (TGMD-2) was chosen as the measurement instrument
in this study because it is suitable for the age category of the selected study sample. TGMD-2 is a gross motor
skill development test for children aged three to ten years and eleven months. Through the TGMD-2 test, gross
motor development that is slower than the supposed age can be identified (Ulrich, 2000). Locomotor skills test
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items consisted of running, juggling, side-legged jumping, bouncing, standing long jump, and side running.
While the test items of object control skills included hitting a stationary ball on a tee, bouncing the ball, catching
the ball, kicking the ball, throwing the ball, and rolling the ball. Each test item was given two trials for each
study subject. Instructors performed a demonstration for each skill test assessed before the test was conducted.
Scores were assessed based on the existence of criteria in the conduct of the study subjects. Each skill had a
specific behavioral component that comprised several performance criteria. Each successful criterion shown in
the subject’s behavior would be given a score of “1”, while a score of “0” was for the failure criterion. These
scores were then summed to obtain a raw score of each component of locomotor and object control skills. The
raw score subtests were converted to standard scores, age equivalent scores, and gross motor scores based on
their respective norms.

Video recordings were made for each treatment in each test. Skill behavior data were obtained from the video
recordings by using a Sony Handycam. The recording editing process was carried out via a Sony Vaio laptop
with Windows Movie Maker software. All 12 gross motor skills tested were included in one file for each study
subject according to the study subject group. The intervention program was the main thrust of this study. In this
program, all the basic movement skills were collected and used as training sessions. The training content in the
intervention program among ten-year-old urban children according to the guidelines set by Goodway et al.
(2019) was implemented for eight weeks. The Physical Education Teaching Guide was developed based on the
Physical Education Primary School Standard Curriculum by the Ministry of Education Malaysia. It was
designed to provide equivalence of activities to develop gross motor skills in line with the proposed intervention
program.

Multivariate Analysis of Variance (MANOVA) and Multivariate Analysis of Covariance (MANCOVA) were
conducted to observe the effects of the implementation of the intervention program. The MANCOVA analysis
pre-test was used to control for scores of both groups showing no difference before the intervention.

RESULTS

Effects of the intervention program on the level of gross motor development, age equivalent locomotor skills,
and age equivalent object control skills of ten-year-old urban children.

Pre-test MANOVA Analysis

Overall, the results of Wilks’ Lambda Multivariate Test (Table 1) showed no significant difference between the
treatment group and the controlled group during the pre-test. Based on these results, it was reported that there
was no significant difference for the mean of gross motor development Wilk’s A = 0.98, F(3,56) = 0.39, p>0.05,
multivariate n2 = 0.021 between the treatment group and the controlled group.

Univariate F-test analysis revealed that there was no significant difference in the pre-test scores for the three
variables, namely gross motor developmental quotient (GMDQ) [F(1,58) = 0.20, p>0.05, eta squared = 0.003],
age equivalent locomotor (AEL) [F(1,58) = 0.99, p>0.05, eta squared 0.17] and age equivalent manipulative
(AEM) [F(1,58) = 0.09, p>0.05, eta squared = 0.002].

TABLE 1
MANOVA Analysis of Pre-test and Post-test for Groups Gross Motor Skills

Pre-test Post-test
Groups (n=60)
No. Constructs F ,72 Sig. F ,,2 Sig.

1 GMDQ 0.2 0.003 0.7 33.5 0.366 0.000
2 AEL 0.99 0.17 0.3 25.6 0.306 0.000
3 AEM 0.09 0.002 0.8 11.04 0.16 0.002

Multivariate  0.39 11.49

;2 0.021 0.381

Sig. 0.8 0.000

Note. GMDQ=Gross motor development quotient, AEL=Age equivalence locomotor
score, AEM= Age equivalence object control score.
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Post-test MANOVA Analysis

Referring to Table 1, the overall results of Wilks’ Lambda Multivariate Test showed that there was a significant
effect of the intervention program on the gross motor skills of the study sample. Based on the results obtained,
there was a significant difference for the mean of gross motor development Wilk’s A = 0.62, F(3,56) = 11.49,
p<0.001, multivariate 12 = 0.381 between the treatment group and the controlled group. The intervention
program clarified 38.1% of the variance found in the combined mean of gross motor skills.

Univariate F-test analysis indicated that there was a significant difference in the post-test score for the
dependent variables GMDQ [F(1,58) = 33.5, p<0.001, eta squared = 0.366], AEL [F(1,58) = 25.6, p<0.001, eta
squared = 0.306], and AEM [F(1,58) = 11.04, p<0.01, eta squared = 0.16] for both the treatment and controlled
groups.

Post-test pairwise comparison analysis was conducted to identify mean pairs that showed significant differences
for the treatment group and the controlled group. Referring to Table 2, the findings indicated that the treatment
group significantly outperformed the controlled group in all variables, namely GMDQ (mean difference:
treatment = 111.00, control = 95.10), AEL (mean difference: treatment = 10.30, control = 8.17), and AEM
(mean difference: treatment = 10.68, control = 9.66). Table 2 also shows the mean difference of the treatment
and controlled groups significantly in GMDQ (mean difference = 15.90, p<0.001), AEL (mean difference =
2.13, p<0.001) and AEM scores (mean difference = 1.01, p<0.01).

TABLE 2
Pairwise Comparison Analysis for Post-test

Post-test
No. Dependent variables Treatment Control MD Sig.
1 GMDQ 111 95.1 15.90 0.000
2 AEL 10.3 8.17 2.13 0.000
3 AEM 10.68 9.66 1.01 0.002

Note: GMDQ=Gross motor development quotient, AEL=Age equivalence locomotor score, AEM= Age
equivalence object control score, MD= Mean Difference.

MANCOVA Analysis of Gross Motor Development by Controlling Pre-test for the Study Groups

Based on the results of Wilks’ Lambda Multivariate Test (Table 3), there was a significant intervention program
effect for the mean of gross motor skill development Wilk’s A = 0.60, F(3,55) = 12.07, p<0.001, multivariate n2
=0.397 between the treatment group and the controlled group even after the pre-test scores were controlled. The
intervention program clarified 39.7% of the variance found in the combined mean of the subjects’ gross motor
skill development. However, there was no effect of pre-test Wilk’s A = 0.88, F(3,55) = 2.60, p>0.05,
multivariate 12 = 0.124 on the gross motor development of the study subjects. on the gross motor development
of the study subjects. The pre-test clarified only 12.4% of the variance found in the combined mean of the
subjects’ gross motor skill development. The results of this analysis indicated that the intervention program was
factor in the gross motor development of the study subjects. It is reported that the intervention program was a
factor in the gross motor development of the study subjects.

Univariate F-test analysis indicated that there was a significant difference for GMDQ (post) [F(1,57) = 35.25,
p<0.001, eta squared = 38.2], AEL (post) [F (1,57) = 25.45, p<0.001, eta squared = 0.309], and AEM (post)
[F(1,57) = 10.67, p<0.01, eta squared = 0.158] between the treatment and controlled groups. On the other hand,
the pre-test scores also showed that there was a significant difference for one dependent variable, which was
GMDQ (post) [F(1,57) =7.68, p<0.01, eta squared = 0.119].
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TABLE 3

MANCOVA Analysis of Gross Motor Development Based on Group by Pre-Test Control

Groups GMDQ (Pre)
Groups (n=60)
No. Variables ,72 F ,72

1 GMDQ (post) 35.25%* 0.382 7.68* 0.119

2 AEL (post) 25.45%* 0.2309 3.40 0.056

3 AEM (post) 10.67* 0.158 2.49 0.042
Multivariate F 12.07** 2.60
,]2 0.397 0.124

Note: GMDQ=Gross motor development quotient, AEL=Age equivalence locomotor score, AEM= Age
equivalence object control score, *p<0.01, p<0.001**

Pairwise comparison analysis was conducted to identify mean pairs that showed significant differences for the
mean of GMDQ (post), AEL (post), and AEM (post) for the treatment and controlled groups. Referring to Table
4, the mean of the treatment group significantly exceeded the mean of the controlled group for all dependent
variables, namely GMDQ (post) (mean score: treatment = 110.78, control = 95.31), AEL (post) (mean score:
treatment = 10.27, control = 8.19), and AEM (post) (mean score: treatment = 10.66, control = 9.68). The results
of the analysis also showed that the mean of the treatment group significantly exceeded the mean of the
controlled group in the scores of GMDQ (post) (mean difference: 15.47, p<0.001), AEL (post) (mean
difference: 2.08, p<0.001), and AEM (post) (mean difference: 0.98, p<0.01). These results indicated that there
was a significant effect of the fundamental motor skill intervention program in gross motor development
between the treatment group and the controlled group by considering the pre-test scores.

TABLE 4
Pairwise Comparison Analysis for Post-test

Post-Test
No. Dependent Variables Treatment Control MD Sig.
(Mean) (Mean)
1 GMDQ (post) 110.78 95.31 15.47 0.000
2 AEL (post) 10.27 8.19 2.08 0.000
3 AEM (post) 10.66 9.68 0.98 0.002

Note. GMDQ=Gross motor development quotient, AEL=Age equivalence locomotor score, AEM= Age
equivalence object control score.

DISCUSSION

Based on the findings of the MANOVA test, there was no significant mean difference of age equivalent
locomotor skills score (AEL) and age equivalent object control skills score (AEM) between the treatment and
controlled groups for the pre-test. The post-test results reported that there were significant mean differences
between the treatment group and the controlled group. This explained that early intervention through an
intervention program based on fundamental motor skills could help to improve the gross motor skills of the
study subjects. These findings are in line with Costello and Warne (2020) who found that ten-year-old children
of the treatment group involved in the basic motor skill intervention for four weeks experienced an improvement
in basic motor skills as compared to the controlled group. This suggested that teachers should use the same
method in teaching fundamental motor skills in a focused manner by diversifying activities to improve different
skills.

Furthermore, the findings also showed that the treatment group significantly outperformed dependent variables
gross motor development quotient, age aquivalence locomotor score and age aquivalence object control score as
compared to the controlled group after the implementation of the intervention program. This is in line with a
study conducted by Burns et al. (2017), which found that physical training programs based on gross motor skills
improved motor skills at the age of six to twelve years old, which was 72.6% during the first test and then
82.4% for the test conducted after the intervention.

This intervention program also made a significant contribution to the age equivalent scores of locomotor skills

and object control skills. The fundamental motor skill intervention program conducted helped to increase the
age equivalent locomotor skills score of the treatment group by 4.48 years, while the controlled group using the
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regular physical education program only increased by 2.65 years. There was also an increase for the treatment
group in the age equivalent object control skills score of 4.44 years as compared to the controlled group with an
increase of 3.35 years only. These findings are consistent with other studies by Aalizadeh et al. (2014) and
Draper et al. (2012), which noted an improvement in locomotor and object control skills through interventions
for the treatment group. Additionally, this study is in line with the study conducted by Abdullah et al. (2013), in
which children’s gross motor skills can be improved through organized and planned interventions.

The results of the study also reported that the fundamental motor skill intervention used was successful because
it could demonstrate a very significant increase in age equivalent scores of locomotor and object control skills
for the treatment group as compared to the controlled group using regular physical education programs. In
addition, this intervention program can help reduce the delay of locomotor skills and object control skills scores,
whereby after the treatment group implemented this fundamental motor skill intervention program, they were at
the appropriate chronological age scores for locomotor and object control skills, as compared to the controlled
group. Small games inserted into the program in each activity could potentially increase the fun and improve
children’s gross motor skills. The concept of teaching and learning via teaching games for understanding
(TGFU) was included in the intervention program. According to Butler (2006), TGFU is a game teaching
approach for comprehension that can attract children’s interest and attention either inside or outside the
classroom.

In addition to the intervention program factors, other factors influenced the findings of the study. The
statistically controlled pre-test score factor helped to determine the main effect in this study. The results of the
MANCOVA analysis showed that there was no significant effect on the mean of gross motor development
between the treatment group and the controlled group after the pre-test factors were controlled. The fundamental
motor skill intervention program accounted for 39.7% of the variance found in the combined mean of gross
motor development of urban children after taking pre-test factors into account. This proved that the intervention
program based on basic movement skills is a strong contributor to the improvement of the level of gross motor
development of the study groups. Sultoni et al. (2018) reported a parallel finding that fundamental development
programs affected the development of motor skills in Indonesia.

CONCLUSIONS

The intervention program based on fundamental motor skills is appropriate and can be used to improve the level
of development of gross motor skills in children. Activities arranged according to the criteria required in each
skill resulted in improvements to the skills and matched the chronological age of the children. The intervention
program also provides small games to increase interest and enjoyment in a skill being taught. This aspect
directly impacts to the development of the cognitive, psychomotor, and affective aspects of children.

The delay in urban gross motor development in this study was not surprising because the study groups were not
exposed and experienced with gross motor skills before the intervention was implemented. As a result of the
reports received by the researchers, the teachers said they were not given specific exposure to the children’s
gross motor skills. The study subjects stated that they had limited time to play outside of school hours due to
several factors such as attending religious school and extra classes. On the other hand, according to Raudsepp
and Péll (2006), children’s participation in physical activities outside of school sessions is particularly important
because there is a strong correlation between school physical activities and children’s locomotor skills.
Therefore, the ministry needs to provide specific exposure to children’s motor skills to all physical education
teachers. In addition, parents need to be exposed to the importance of gross motor skills so that the level of
development of children is in line with their age and will indirectly attract their interest in sports.

The contribution of this intervention as a reference source for teachers to improve the development of children's
gross motor skills. In addition, it can also be applied into lesson plans for the improvement of teaching and
learning of Physical Education in improving children's gross motor skills. The results of this study can also
provide new experiences to children on locomotor movement skills and object control movements. It can also
improve the development of children’s motor skills and attract interest to engaging in sports and active lifestyle.
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