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Abstract

The aim of this Study was investigation the effectief Purposefulehallenging games on executive
functions in children with developmental'eoordination disorder. The current research is semi-
experimental with a pre-test-postétest design. The statistiCal population of the present study
included children with developmental coordination disorder in Karaj with an age range of 8-9
years. For this purpose, a number 0t 40,people were selected by available and targeted sampling
method and after obtaining written consent, they were randomly assigned to one of the two
groups of challenging and non-challenging games. The instrument used in this study were the
Persian version of the developmental coordination disorder questionnaire, the MABC test, and
the Stroop and Wiscensin, tests. The implementation method was that first the Stroop and
Wisconsin pre-tests were taken from the subjects, then the research intervention was performed
as a challenge and aynon-challenge for a period of 10 weeks, 2 times a week and 45 minutes.
After the end of thetintervention, the Stroop and Wisconsin post-tests were taken from the
subjects. Thexdata were analyzed using the statistical method of analysis of covariance. The
results of thisiresearch showed that there was a significant difference between the impact of
challenging gamesand non-challenging in executive functions; that this difference was in favor
of the challenge group (sig<0.001). Therefore, due to the greater effectiveness of challenging
games, it is suggested to trainers and therapists to use this method to improve the cognitive
functions of these people.

Keywords: Challenge Game, Exacutive Function, Developmental Coordination Disorder,
Challenge Point Framework.
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Extended Abstract
Background and Purpose

Individuals with DCD show significant impairments in executive functions (Biotteau et al.,
2017; Cardoso et al., 2018). Despite the clear association of children’s EF with poor motor
skills and DCD, much remains unknown about individuals’ abilities. A recent systematic
review of the literature revealed impairments in inhibitory control, working memory, planning,
nonverbal flow, and general EF in children with DCD (Lachambre et al., 2021). This highlights
the need to design optimal interventions. Interventions in this area have shown that play can
lead to improved executive functions in children with DCD (Hashemi et al., 2022; Pishgadam
et al., 2018; Rafiee et al., 2021). Unfortunately, these games are unidimensional and do not
focus on optimal challenge. Studies have shown that creating optimal challengé In training
conditions is effective as an intervention on cognitive functions (Cantin.et al.,"2014; Maurer &
Roebers, 2019; Plass et al., 2019). However, this research is not related to childremwith DCD
and has not focused on any challenging motor intervention. Thereforegthe aim of this study is
to investigate challenging games on executive functions in children with DCPD.

Materials and Methods
The present study is a semi-experimental study withsa pre=test-past-test design. The statistical

population of the present study included childrep,with developmental coordination disorder in
Karaj, aged 8-9 years. Therefore, 40 _people were selected using a convenient and purposeful
sampling method. The tools used inthis study are asifohlows: the Developmental Coordination
Disorder Questionnaire, whichdwvas used t@ diagnose this disorder; the Movement Assessment
of Children, Second Edition (MABC-2)«vas used for the motor characteristics of this disorder.
Stroop and Wisconsin tests were used te, examine the executive functions of these children.
Next, a familiarization session with the research tool was held for the children. Then, a pre-test
of executive functions (Stroop and Wisconsin tests) was taken from the subjects. Then, the
subjects were randomlyidivided into two groups: challenging and non-challenging. The first
intervention group practicedmotor skills with a training challenge for 10 weeks, twice a week
and 45 minutes per session (Balali et al., 2019). The second intervention group practiced motor
skills"without a challenge for'10 weeks, twice a week and 45 minutes. It should be noted that
the Ecological Task Analysis (ETA) method was used in designing the challenge game group
programs. Aftereompleting the interventions, the Stroop and Wisconsin post-tests were taken
from the subjects.

Results
The results of the ANCOVA test showed that challenging and non-challenging games had a

significant effect on the number of congruent errors, number of incongruent errors, correct
congruent responses, correct incongruent responses, congruent reaction time, incongruent
reaction time, and interference. Also, the results of the between-group differences in the
variables of number of congruent errors, number of incongruent errors, correct congruent
responses, correct incongruent responses, congruent reaction time, incongruent reaction time,
and interference also showed that there was a significant difference between the research groups
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and among the research groups, the challenging game group led to better results in the Stroop
test variables than the non-challenging group. Also, the results of the ANCOVA test showed
that challenging and non-challenging games had a significant effect on the number of
categories, retention errors, and specific errors. Also, the results related to the differences
between groups in the variables of number of floors, retention error, and specific error showed
that there was a significant difference between the research groups, and among the research
groups, the challenging game group led to better results in the variables of the Wisconsin Test
of Executive Functions compared to the non-challenging group.

Conclusion
The results of this study showed that the challenge created in this study”was effective in

improving the executive functions of children with developmental coardimation disorder
compared to non-challenge conditions. Therefore, challenging training shows a  higher
advantage than non-challenge training. In justification of these fresults,it,can“be said that
challenging games lead to cognitive improvement due to the active involvement of children in
the problem-solving process, and since there is a commongneural pathwaysfor cognitive and
motor development, it is not surprising that creating @ challenge) in training conditions is
effective on executive functions. Also, the results of this\study support the predictions of the
challenge point framework of Gadagnoli and Lee (2012).“Therefore, more research is needed
to further generalize the results of this study (Guadagnoli et al., 2012).
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