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Abstract
The aim of this study was to investigate the effect of self-regulation on the motor and social skill of preschool
children with developmental coordination disorder .This study was a quasi-experimental, applied research

which had a pre-test-post-test design with a control group. The study population included children aged 4-7
years had developmental coordination disorder in Babol city, 30 of whom were purposively selected. After pre-
test, they were divided into two groups of intervention and control via simple random sampling. The Wilson’s
(2007) Developmental Coordination Disorder Questionnaire and Gersham Valiot’s (1990) Social Skills
Questionnaire were used to collect data. The groups practiced for 16 sessions, two sessions per week and each
session lasted 60 minutes according to the educational method. At the end of the eighth week, the post-test was
performed. The statistical analysis was performed using analysis of covariance and SPSS software (version 22)
at a significance level of P<0.05. The results showed that self-regulation on gross motor skill (P <0.001, F =
11.434), self-regulation on fine motor skill (P = 0.001, F = 32.820), self-regulation on fine and gross motor skill
(P =0.003, F = 10.153), and social skill (P = 0.0046, F = 242.851) had a significant effect. As a result, self-
regulation is effective in motor development and social skill. It is suggested that this strategy be used to improve
skills in preschool children with developmental coordination disorder.
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Extended Abstract

Background and Purpose

Developmental Coordination Disorder (DCD) is a neuro-developmental disorder. It is considered one
of the most common disorders in children, affecting about 5-6% of school children (1). The cause of
DCD is unknown; however, evidence shows that these children have abnormal brain structure and
function, and often they have weakness in the coordination of fine and gross movements (2). It is very
important to participate in training courses in self-regulation conditions and to give the individual the
right to choose the training components; because it can have more productive learning in the
conditions of the control examiner. Therefore, the current study seeks to answer the question: Can
these conditions (self-regulation) be effective in the development of fine and gross motor skills and
social skills of preschool children with developmental coordination disorder?

Materials and Methods

This study was a quasi-experimental, applied research which had a pre-test-post-test design with a
control group. The research population included children aged 4-7 years had developmental
coordination disorder in Babol city, 30 of whom were selected by purposive method. After pre-test,
they were divided into two groups of intervention and control via simple random sampling. The
Wilson’s (2007) Developmental Coordination Disorder Questionnaire, and Gresham Valiot’s (1990)
Social Skills Questionnaire were used to collect data. The groups practiced for 16 sessions, two
sessions per week and each session lasted 60 minutes according to the educational method. At the
end of the eighth week, the post-test was performed. At the beginning of the sessions, 10 to 15 minutes
were allotted warming up and developing the fundamental abilities to walk, run, various jumps, and
trot. Then, 30 to 40 minutes were spent on various exercises such as ball training (3), aiming with
different heights on the wall (4), walking on the balance stick and standing on the balance board (5)
and playing with thread and bead (6). These ball games included bean bag bouncer; placing obstacles
and passing through them. The self-regulation interventions were such that children had the
possibility to choose the training conditions while participating in the intervention sessions. In other
words, each child was asked about the color, size, height, duration of using the intervention tool, and
the choice of the type of play and exercise. In fact, interventions were applied based on the child's
opinion and choice. Next to each child in the self-regulation condition, there was a child in the control
condition, who was consistent with the child in the self-regulation condition and similar to his choices
(color, size, height, duration of use of the intervention tool, choice of the type of play and exercise)
in developmental interventions. However, he had no right to make the choices that the child in the
experimental group had; this means that exactly according to the choice of the child, the experimental
group performed the exercises (7). The statistical analysis was performed using analysis of covariance
and SPSS software (version 22) at a significance level ofeP<0.05.

Findings

The covariance analysis test on the subscales of gross and fine motor skills showed that the
significance level in all subtests of gross and fine motor skills is lower than 0.05. As a result, self-
regulation had a significant impact on the development of gross and fine motor skills of children with
developmental coordination disorder. It, Thus, the results showed the effect of self-regulation on gross
motor skill (p <0.001, F = 11.434), self-regulation on fine motor skill (p = 0.001 and F = 32.820),
self-regulation on fine and gross motor skill (p = 0.0031, F = 10.153), and social skill (p = 0.0046, F
= 242.851).
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Conclusion

The findings revealed Zimmerman's (2000) hypothesis, that is, when self-regulation occurs, the
learner directs his training efforts in a way that leads to skill refinement and thereby achieves
performance stability (8). Therefore, according to different theories, children have been able to
expand their internal representation in order to produce action and develop and reject memory through
task self-regulation. The study’s results reveal Bandura's (1997) hypothesis, that is, giving learners a
degree of control and regulation over the training organization is a strong stimulus in performance
and learning, which leads to an increase in cognitive self-efficacy; Therefore, giving responsibility to
learners in the learning process may encourage them to try different strategies or choose a strategy to
achieve the task goal as progress was achieved. In contrast, the participants of the non-self-regulated
group had no control over the training conditions and could not achieve their successful strategy.
Additionally, according to the motivational hypothesis, participating in training courses under self-
regulation conditions and giving the individual the right to choose training components improves
motivation and better participation in the learning process, thereby leading to improved performance
under self-regulation conditions, especially in DCD children who, in terms of performing homework,
normal children have less motivation, which makes the present study’s finding more important.
Further, based on the information processing hypothesis, having the power of choice and mastery of
many practice aspects enable learners to receive the necessary information to perform the task at the
most appropriate time to increase the quality of information processing (9). As a result, it enables a
person to organize his behavior and thinking, which is actually the same concept of social skill that
makes the child transfer this skill to his real life, especially when playing with his peers, and through
this, his friendly and social communication with his peers was reinforced (10). In this context, what
can be clearly seen is that self-regulation as a management strategy (in this study, self-regulation
means non-emotional self-regulation) can affect the motor and social development of DCD preschool
children.

Keywords: Self-Regulation, Gross Motor Skill, Fine Motor Skill, Social Skill, Developmental
Coordination Disorder
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Table 1- Exercise intervention program in two experimental and control groups

(adudo) W

Durati Sus R
uration .
(minutes) Target Practice
o) Jolt Slonie (55 > slo e I sl e
0 U”L"" S 6_L°C’)LQ‘° et e <y gy fﬁ_ O 4eyg i Elpl e g0 (59
15 Warming up with the development of basic A chain of preliminary motor skills
movement skills including; Walking, running, jumping,
all kinds of jumps, trotting
; 5EST) g s by o ped
\e. Cesd g i il.oﬁu.ul):!l )“”69);}“‘“‘"’ )5«,9"_-&.}‘1)""
10 Increase hand-eye coordination Training with ar;ibkleettenms ball and
A Sl J5Ss s g i (Sialon 58 O 9y Dglie gL Sl g 6,580
5 Increasing hand-eye coordination and inhibitory Aiming and throwing at different
control heights on the ground
S35 (oLl o o3 &jloe Loz (53, 8, o,
. plasl S S 5 Jolas o Saalen 2ol b s “5‘%;9‘% 6%) u«s) f‘)hJowM
10 Increase coordination, balance and overall body _ 2RO N2 )
control Walking on a balance beam, standing
on a balance board, or walking on a
balance beam while hitting a racket
(2bdd slacdld 0 obiwzr g Cws g i Sales Gl o e et et b a2 ol
a Is<b s 5l 5 G S b Sl s 20 el
5 . SO T . o Walking like animals or playing sit
Increasing hand-eye coordination in spatial activities, and walk
improving inhibition.
ot &85 LYk 4 by Jo 50 0spe 58,5
N Cawd 5 iz Sadlen iolial STy ey Sege @l wdin pglad yoesS (bgiw Jb o
5 Improve reaction time, increase coordination, eye and Catching the ball throwing up or

hand

catching the ball falling, drawing
different geometric pictures
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Table 1- Exercise intervention program in two experimental and control groups

(Audd) Wow

) s O o3
Duration i
(minutes) Target Practice
ool b wsle (oo b 55k bagd anS Cb
L e oo i B bad> o o g5l b S pbsl  Glge ols 13 costiiy i Jols g o Kb 4 Logs
Vo Glee U5 g (Sialon il Bus ERISNE SRS
15 Playing one or two games in a session with the aim of bean bag toss, ball games, such as
having fun, while also aiming to increase passing the ball in defined shapes and
coordination and inhibitory control distances, placing obstacles and

passing through them
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1. SPSS
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Table 2- Descriptive characteristics, mean and standard deviation, number of children in two control

and intervention groups

N= Intervention alslue og,5 N= Control s 09,5 Descriptive iwos b S
Group Group characteristics
A A f"°
Girl i
Y v s Gender
Boy
FIVEVNY OIA £\ IY (L)
Age (Years)
VIO £ Y/00A Y+4/)8 £ /- AA ()i
Height (cm)
YV/\ £ V/AY- YE/5 £ /00 (e 5 555)05
Weight (kg)

alslow 3l oz g Jd 50 cudianillan rog,S o Hlailiow! OByl g (5uSleo -V Jguo
Table 3- Mean and standard deviation of the studied groups before and after the intervention

3yl OByl g (ko

3 ylastiw! Bl 2l g Sl
Mean and standard deviation

Mear_w and star_1dard dgwauon Group o5,
intervention aslue control Jyus .
- - - . Variable i
Y SIRE) 0503 i Y SIRT RY S
Post-Test Pre-Test Post-Test Pre-Test
Sl g g Sy
AO £ FIPY ZIY £ ¥/-4 AV =R VARYA VIV £V Running Speed and
agility
Jole
£14 Y)Y OO+ Y/ ¥ Yib £ Y40 SIV 1[5
Balance
£/F £ Y/OFY Y/ £ Vb4 YIA £ \/AVY YO £ VD4 TWO_“*-"”9°_ @;“”'_ —
way coordination
SIV £ YIVAY O/O + ¥/YYE FI¥ £ F/FYY O/ £ YIVYVY =028
strength
B8 plal Salen
YIY £ §/-YY FIV £ Y/FAY Y/Y £ Y/AAY g1\ £ YIVYS Upper limb
coordination
YIV £ Y\ PF Y5 £ /YA YIY £ Y00 VIA £ YIEYD by e
Response speed
VY £ F/A-Y Y /04 YIA £ FIY-Y VI/Y £ $IYAQ Sl S
Visual-motor control
SBB plail SV g Sy
YA £YA-F O/F + ¥/0aF £IF £ YIE\Y B/ EY/\F Upper limb speed and
agility
V-8 NV V/PY VY £ VVAIVY VXY £ \AV/AS <At FYNAN G‘L“:'?“’{%
Social skill
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Table 4- Analysis of covariance test of gross motor skill subscales among the intervention and control

groups
&lobxo o u'g‘L"“ ol am s & g0 ol yly Judoxd
The F ol Ol 9o Isseg)lfeeé )Of SUTEE Wmlg yuiio
significance Indicator Mean of freedom Sum of Analysis of variance of
level (P) squares squares the dependent variable
g c
e £AIOY - VPAV O ) VPAVED Nz g os e
Running speed and agility
s
s AY/£04 /8 \ /.18 &
Balance
oo YAIXYQ VY/VOY \ YY/VAY et ol
Two-way coordination
feens £21/F0) Y4./248 3 Y4./24¢ =
Strength
L3 b -
feeep \OV/IASS \YO/FYY \ VVO/FYY TR =
Response speed
. _ l;-h) .
oee¥ VAR/D - # 0+ FIOA \ OF DAY }5‘5)’ bad 25
Visual-motor contro
S plail SV g e s
agility
lgd sl S
R Y. vYa VOF/AVY \ \OF/AVY Lot plul Fanlen
Upper limb coordination
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