Scientific Journal of

Rehabilitation Medicine

Research Paper a‘ m

The effect of the SPARK Motor Programin Developing Fundamental Movement ook
Skills in Male Children Aged 6-8 Years With Different ACE Genotypes

*0Omid Mohammadian! @, Abbas Bahram? (», Farhad Ghadiri? ¢, Rasool Yaali? ¢, Zohre Mazaheri Tayarani®

1. Department of Physical Education and Sport Sciences, Iran University of Science and Technology, Tehran, Iran.
2. Department of Motor Behavior, Faculty of Physical Education and Sport Sciences, Kharazmi University, Tehran, Iran.
3. Basic Medical Science Research Center, Histogenotech Co., Tehran, Iran.

Use your device to scan

andred hearideonlne Mohammadian O, Bahram A, Ghadiri F, Yaali R, Mazaheri Tayarani Z. [The effect of the SPARK Motor Program in Developing
. Fundamental Movement Skills in Male Children Aged 6-8 Years With Different ACE Genotypes (Persian)]. Scientific Journal of
Rehabilitation Medicine. 2024; 12(6):1066-1079. https://dx.doi.org/10.32598/SIRM.12.6.2978

https://dx.doi.org/10.32598/SJRM.12.6.2978

ABSTRACT

Studies have shown that individual constraints such as 1Q positively affect the
efficacy of motor development interventions, but the role of genes in this field has not been studied so
far. Therefore, the present study aims to assess the effect of ACE genotypes on the effectiveness of the
Sports, Play, and Active Recreation for Kids (SPARK) program in developing fundamental movement skills.
[VETELE The study population consists all boys aged 6-8 years (Mean age: 7.4+1.45 years) in Tehran
(district 4), Iran, of whom 50 were selected as samples by a simple random sampling method. The
instrument was Ulrich’s gross motor development test Ill. The DNA extraction was also done from the
saliva of participants. After determining genotypes Il (n=11), ID (n=25), DD (n=14), pre-test assessment
was conducted. Then, the groups received the SPARK motor intervention for 8 weeks at 24 sessions.
Finally, post-test assessment was performed, and the collected data were analyzed in SPSS software using
analysis of covariance.

[T The effect of different ACE genotypes on the effectiveness of the SPARK program on children’s
locomotor skills was significant (P=0.005), but it was not significant regarding ball skills (P=0.14). Children
with genotype DD showed more improvement in locomotor skills than those with genotype II.

Our results support Newell’s theory that individual constraints play a role in learning
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Introduction

undamental movement skills are essential

for progress in movement, physical activ-

ity, and health. Therefore, their develop-

ment is important. The most common way

to develop these skills is the use of move-

ment interventions. One of these interven-
tions is the Sports, Play and Active Recreation for Kids
(SPARK) program, which focuses on playing and having
physical activity and is effective in developing children’s
motor skills by designing creative play-based activities.
Several studies have confirmed the effect of this program
on movement skills. However, it is not known whether
these interventions have the same effect on people with
different characteristics.

One of the factors that can affect the effectiveness of
interventions is genetics. Genetic factors as individual
variables can affect the underlying phenotypes of physi-
cal and motor function such as strength, power, composi-
tion and size of muscle fibers in children. The ACE gene
contains the presence (I) or absence (D), which leads
to three genotypes: II, ID, and DD. Further increase in
strength of quadriceps, cross-sectional area and volume
of biceps, and elbow flexion strength as a result of ex-
ercise are associated with the D allele of ACE gene. The
genotype DD is more related to strength performance and
improves individuals’ performance in speed and strength
tasks more than genotypes II and ID. Individuals with al-
lele T have better endurance performance than those with
other alleles. The ACE genotypes have different effects
on the efficacy of training. Due to the lack of experimen-
tal studies in this regard, this study aims to compare the
effect of ACE genotypes on effectiveness of SPARK mo-
tor program in developing movment skills in boys aged
6-8 years.

Materials and Methods

In this quasi-experimental study, the study population
includes all boys aged 6-8 years from the fourth education
district of Tehran, Iran. For sampling, first an available
school was selected from district four. Then, 50 students
were selected from the school by a random sampling
method. Inclusion criteria were physical, mental and mo-
tor health (based on children’s health records). Exclusion
criteria were drug addiction in parents, or physical dis-
ability, mental health problems, and motor problems in
parents or in children. Prior to the study, an informed con-
sent form was signed by the parents.

Scientific Journal of

The instrument was the Ulrich’s gross motor develop-
ment test Il (TGMD-3). The TGMD-3 is a tool designed
to assess the fundamental movement skills in children
aged 3-10 years. The test consists of two subtests of loco-
motor and ball skills that assess the development of gross
motor skills. The ball tasks included: kicking a stationary
ball, forehand striking with one hand, two hand striking,
catching with both hands, overhand throwing, underhand
throwing, and dribbling with the hand. The locomotor
tasks included running, galloping, hopping, sliding, skip-
ping, and jumping. In this test, each skill is performed
twice, and is scored as 0 or 1. The total score ranges from
0 to 100.

DNA extraction from saliva was also conducted. For this
purpose, 5 mL of saliva was taken from each subject us-
ing a saliva kit (Takara Bio Inc., Japan), and the DNA was
extracted according to the laboratory instructions. After
determining genotypes II (n=11), ID (n=25), DD (n=14),
pre-test assessment was performed. The groups then per-
formed the SPARK exercises for 8 weeks at 24 sessions.
The program included activities that can be performed in
different kindergartens and schools: (a) Physical activities
aiming to develop muscle strength and endurance, flex-
ibility, and motor skills, (b) Skills-related activities aim-
ing at developing general manipulation and sport-related
skills. Finally, Post-test assessment was taken. Mean and
standard deviation were used as descriptive statistics, and
analysis of covariance (ANCOVA) was used to determine
the effect of ACE genotypes on the effectiveness of the
SPARK program. All statistical analyses were performed
in SPSS software, version 23.

Results

In improving both locomotor and ball skills, the efficacy
of the SPARK program was significant (P<0.001) and
participants had significant progress in both locomotor
and ball skills in the post-test phase. The results of AN-
COVA showed that the effect of different ACE genotypes
on the effectiveness of the SPARK program in improving
children’s locomotor skills was significant (P=0.005), but
it was not significant regarding the ball skills (P=0.14).
In this regard, children with genotype DD had more im-
provement in locomotor skills than those with genotype
11 (P=0.005).

Conclusion

Our results support Newell’s theory that individual con-
straints play a role in learning and development. In this
study, the ACE gene, as an individual constraint, showed an
effective role in the effectiveness of the SPARK program in
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improving locomotor skills in children. The ACE genotype
D has superior role over genotype I in the effectiveness of
the program in developing locomotor skills in children. It
seems that determining the genes of children can act as one
of the factors in identifying talent, but it should be cautious
since several factors play a role in this field.
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5. Polymerase Chain Reaction (PCR)
6. Thermal Cycler
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