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ABSTRACT

Children with developmental coordination disorders experience some form of impair-
: ment in some executive functions. The present study was designed and conducted to study the effect and
Received: 27 Feb 2021 retention of cognitive games on the development of three components of executive functions (response inhi-
Accepted: 05 Apr 2021 i bition, working memory, and cognitive flexibility) among children with developmental coordination disorders.
© [VIETTYE The present study was a quasi-experimental study with a control group. Thirty girls aged 7-10
years with developmental coordination disorder Based on the score obtained in the Movement Assess-
ment Battery for Children-second edition (MABC-2) test set and based on the IQ score, were divided
into two experimental and control groups. MABC-2 and Cattle and intelligence tests were used for initial
screening, and N-Back, Stroop, and Go-NOGO tests measured working memory, cognitive flexibility, and
response inhibition. The training protocol consisted of a series of purposeful cognitive and motor games
that explicitly considered the development of a specific component of executive functions. Data were
analyzed using a combined two-way analysis (2x3) of variance.
ST The findings showed, performance Working memory (P=0.0001) performance, cognitive flex-
ibility (P=0.045), and response inhibition (P=0.010) increased in the experimental group from pretest to
posttest, While no such change was observed in the control group. Also, the effect of improving games
on working memory (P=0.0001) and response inhibition (P=0.033) was maintained until the retention
test. At the same time, there was no significant difference between cognitive flexibility in the retention
test of children with developmental coordination disorder in the experimental group and control.
[CTTIERT Based on the findings, cognitive-motor games effectively improve and maintain working
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Keywords: memory, inhibit response, and develop cognitive flexibility. As a result, according to the results of this
Developmental study and other studies, it can be acknowledged that intervention as a process as a process-oriented
coordination disor- therapy with the involvement of the individual in a mental process improves the executive functions
der, Play, Working : of children with developmental coordination disorder and games introduced in this Research is a good
memory, Eexecutive framework for designing and implementing high quality and reproducible programs.
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1. Introduction

evelopmental coordination disorder af-

fects about 5% of children with devel-

opmental problems. This disorder affects

children’s daily functioning while there
are no specific physical, neurological, or perception dis-
orders. The motor coordination of this group of children
is significantly lower than their age and 1Q, and these
coordination problems have adverse effects. Emphasis is
placed on their academic achievement and the activities
of their daily lives. Children with developmental coor-
dination disorders also experience some form of impair-
ment in some executive functions. Executive functions
represent the actions a person takes to guide himself or
herself to perform self-control, goal-oriented behavior,
and maximize future consequences. It also emphasizes
self-directed mental activities that are delayed over time
to correct the final response and improve future long-term
implications so that the child responds to stimuli before he
understands the task. In other words, it processes task-re-
lated information before purposeful and coherent process-
ing in obtaining sufficient information. Also, the child’s
attention is easily distracted by annoying stimuli and fails
to correct inappropriate responses. There are three essen-
tial executive functions: 1- updating working memory,
2- flexibility, 3- response inhibition. Failure to inhibit or
detoxify children can lead to impulsive jaundice. On the
other hand, leadership also participates and intervenes in
women, work, and the implementation of purposeful and
flexible movements in the 1930s and 1990s.

In possession of sufficient information, information
about the task process is also distracting the child’s at-
tention is easily distracted by stimuli and responses in
correcting inappropriate inhibition fails the other hand, in
the process, more importantly, schedule control, stability,
complexity, and making a move targeted and flexible ac-
tions, participation, and intervention, When a person can
control the stimulus aspects of an issue to achieve focus
on the more important aspects (such as managing the col-
or of the object to focus on the type of object), It is cogni-
tively flexible. It performs better in planning, organizing,
and implementing specific memory strategies. Working
memory, which can function with mental representations,
is essential for establishing a connection between previ-
ous knowledge and new information. On the other hand,
researchers believe that games can make them happy, en-
joy and connect with others, and while it is a means of
entertainment, it can also have an educational and con-
structive aspect. Play therapy is a type of therapeutic in-
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tervention in which play is used as a central tool to treat
childhood problems and disorders. In other words, play
therapy is a specialized process in which a game thera-
pist is trained in the game’s capacity to help clients im-
prove their performance to improve disorders and achieve
growth and development. Therefore, by educating chil-
dren at an early age through games and fun activities, it is
possible to strengthen higher levels of cognition such as
executive functions. Working memory and cognitive flex-
ibility were designed and implemented among children
with developmental coordination disorders.

2. Methods

The present study was a quasi-experimental study with a
control group. A total of 150 girls aged 7-10 years suspected
of having developmental coordination disorder participated
in the initial screening. Among the statistical population, 30
children with developmental coordination disorder were
selected from the children suspected of developmental co-
ordination disorder as available samples using Movement
Assessment Battery for Children-Second Edition (MABC-
2) test and based on IQ scores in two control groups (15
people). And experimental (n=15). Children’s motion test
and Cattell 1Q test were used for initial screening, and N-
back, Stroop, and Go-nogo tests measured working memo-
ry, cognitive flexibility, and response inhibition.

The control group participated only in pretest and post-
test. The experimental group practiced basic skills and
strengthened executive functions (response inhibition,
cognitive flexibility and working memory) for 12 ses-
sions, each lasting 60 minutes. In each session, spend 20
minutes at the beginning of the class, warming up and
practicing basic skills (such as walking, brisk walking,
running, jumping, swaying, balance movements, throw-
ing and receiving, fine hand skills, etc.), 30 minutes of ex-
ecutive function training, the final 10 minutes of cooling,
and equipment collection. The training protocol consisted
of a series of cognitive and motor games that explicitly
considered the development of a specific component of
executive functions. Data were analyzed using two-way
analysis of variance test with repeated measures in the test
factor (time) with SPSS software version 26.

3. Results

The results of the Shapiro-Wilk test showed that the
distribution of data on working memory variables, cog-
nitive flexibility, and response inhibition is normal at the
levels of independent variables (P<0.05). The hypotheses
test showed that selected games improved cognitive flex-
ibility (reduction of interference time) in children with
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developmental coordination disorder (P=0.045) but had Conlflict of interest
a significant effect on the stability of cognitive flexibility

(reduction of interference time) in children with devel- The authors declared no conflict of interest.
opmental coordination disorder (P=0.193). Findings also

showed that selected games improved the inhibition of

children’s response with developmental coordination dis-

order (P=0.026) and led to the stability of inhibition of the

improved response of children with developmental coor-

dination disorder (P=0.009). According to the results, se-

lected games led to improved self-concept and persistence

in children with developmental coordination disorders.

4. Discussion and Conclusion

Based on the present study’s findings, cognitive-motor
games effectively improve and sustain working memory
and inhibit response, and develop cognitive flexibility. As
a result, according to the results of this study and other
studies, it can be acknowledged that intervention as a pro-
cess as a process-oriented therapy with the involvement
of the individual in a mental process improves the execu-
tive functions of children with developmental coordina-
tion disorder and games introduced in this Research is a
good framework for designing and implementing high
quality and reproducible programs. Therefore, in this re-
gard, it is suggested that effective intervention be taken
simultaneously and that the views of the parties in the first
round be coordinated.
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