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Obijective: The purpose of this study was to investigate the effect of exercise intervention on
some Event Related Potential and motor performance variables in children with
developmental coordination disorder.

Method: In this Quasi-experimental study were selected 28 schoolboys -the first to the fourth
grade elementary level- from the district 22 of municipality in Tehran. They were screened
for study according to the 4™ edition of the Diagnostic and Statistical Manual of Disorder.
First, all the subjects took Movement Assessment Battery for Children (MABC-2) as the pre-
test and then they were divided into homogeneous groups and randomly set into the
experimental (14 subjects with 8.6+1.39 mean age) and the control groups (14 subjects with
8.11+1.15 mean age).The experimental group performed the selective movements for 16
sessions; three sessions per week. At the end of the period, both groups participated in the
post test. The analysis of the covariance was used for data analysis.

Results: The analysis of the covariance the posttest ERP showed that latency of N200
component in Fz, F4, C3, P4 regions improved significantly after exercise training. Likewise,
the results showed that the experimental group improved significantly in manual dexterity,
aiming and catching, balance, but there was no significant change in Threading Lace item.
Conclusions: According to the results of this study, it seems that Physical training
interventions has a signification effect on some neuropsychological variables and motor
performance indices of children with Developmental Coordination Disorder.
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D evelopmental coordination disorder is defined

by the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, as a condition characterized
by severe deficits in the development of motor
coordination that significantly interfere with activities
of daily living or life progression, that are significantly
below the expected level for age and intellectual
ability, and that are not due to a general medical
condition or severe learning disability (1). A child with
developmental coordination disorder may have
difficulty  analyzing information from the
environment, using this information to select an
appropriate and desired course of action, sequencing
individual movements, sending the correct signals to
produce a coordinated action, or integrating all of
these factors to control movement. As a result, the
child's movements appear clumsy and unskilled, and
he or she may have difficulty learning and performing
new motor tasks (2). There is considerable evidence
that the disorder persists into adulthood and often leads
to secondary emotional and social problems such as
low self-esteem, low self-esteem, introversion,
anxiety, and depression (3).

The causes of this disorder are still not precisely known
and are mostly multifaceted. Existing hypotheses
emphasize developmental aspects and organ
immaturity. Among the hypothesized contributing
causes, we can mention neonatal problems and birth
problems, malnutrition, inadequate stimulation,
psychosocial factors, unreasonable expectations,
delayed brain maturation, and neurological disorders,
none of which have been conclusively confirmed by
research (4). Although the cause of DCD is still not
clearly known, children with DCD have distinct
deficits in motor control deficits, neurological
limitations, and mild neurological symptoms
compared to normal children. A number of researchers
have developed hypotheses from neurobehavioral
models of intra- and intersensory function that seem to
be related to the mechanism of DCD in dysfunction of
the right hemisphere or dysfunction of the corpus
callosum (4).

In terms of neuroimaging, technological advances have
helped us understand the neural underpinnings of
motor processes and the dynamic interaction of the
brain and the environment during development (e.g.,
fMRI, EEG, TMS, and ERP studies). One tool that

allows us to neuroimaging to examine cognitive
processes during the performance of various tasks is
the event-related potential (ERP). ERP measures brain
responses that are directly the result of sensory,
cognitive, and motor events (5). In short, event-related
potentials are a more advanced method than
electroencephalography to extract sensory, cognitive,
and motor events using simple averaging techniques
during task performance (6). Research has shown that
the N200 component (200 to 350 thousandths of a
second after stimulus presentation) in the ERP graph
generally reflects the cognitive control of execution
(8). It seems that the use of such a precise tool for
neuropsychological studies in motor behavior research
is empty. The assessment of motor functional changes
along with changes in neurological components will
provide a more complete understanding of the
mechanisms of the effect of physical activities on
performance indicators.

According to the model presented by Morton, it is
believed that the problems of DCD children should be
considered at three levels: biological, cognitive and
behavioral. The observed behavioral problems, such as
poor writing, balance, manual dexterity, coordination
and time estimation, arise as a result of problems at the
biological and cognitive levels (motor planning, motor
execution, feedback, timing).

Initially, the literature on DCD focused on behavioral
deficits and assumed that the sensorimotor system was
functioning abnormally. According to Diazperez et al.
(9), studies have shown that individuals with DCD
perform poorly in the areas of sensory motor accuracy,
visual perception, static balance and postural control,
attentional control, strength, temporal and spatial
variability, and motor readiness.

The most important area of cognitive investigation is
executive function. Executive function refers to the
higher-order control system that manages novel
situations and includes planning/decision-making,
error correction, working memory, attentional
switching, and adaptive sequencing (3). Children with
DCD often have difficulty with complex tasks. They
are also impaired in error detection and working
memory (10). All of these involve executive processes
that are subsumed under the umbrella of executive
function. Therefore, executive function in children
with DCD is suboptimal (11). Response inhibition is
another aspect of executive function. The limited
studies that have been conducted in this area have
shown that DCD children make more errors in manual
response inhibition tasks than their peers (12). The
findings of Mirabella et al. (13) also point to a deficit
in inhibition in children with DCD. Problems with the
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organization and integration of this cognitive control
mechanism may significantly impair successful
adaptation to daily tasks. Kuerne and colleagues
examined fMRI during a go/no-go task and reported
that DCD children had significantly stronger anterior
cingulate activity and weaker prefrontal activity for
response inhibition and error detection than their
peers. These two areas play a key role in error
inhibition and detection (14).

According to Morton's model (15), the question arises
whether motor interventions based on experience at
the behavioral (motor) level have the ability to affect
cognitive infrastructure? Among the problems that
DCD children face are deficits in executive and
sensorimotor functions, which can be helped through
sports activities.

In short, it is hoped that they will be treated at an early
age and in the early stages or that the severity of their
disorder will be reduced and they will face fewer
problems in the future. One of the factors that can play
an important role in increasing appropriate practice
opportunities for motor skills and motor concepts is
play and physical activity (16). Considering the role of
play and physical activity on physical and motor,
cognitive and emotional development, it seems that
play can be considered as an effective factor in the
educational program (17).

In a study conducted by Soltaninejad et al. (18) and
Ebrahimi-Sani et al. (19) on the effect of perceptual-
motor exercises on improving the motor abilities of
children with developmental coordination disorder, it
was noted that the experimental group performed
significantly better in motor tests compared to the
control group after undergoing a period of perceptual-
motor training. Perez et al. (9) also found that
cognitive games play an active role in the acquisition
of new skills in children with DCD.

In Tsai's study, soccer training was shown to improve
subtests of the MABC and argued that physical
training facilitates the development of motor skills
(20). Qarabagh et al. (21) stated that physical training
improves neuromotor activation by improving
strength, coordination between limbs, and complex
coordinated movements.

Although DCD is classified in the category of mental
disorders, Mahmoudifar et al. (22) stated that poor
sensory-motor coordination has long been recognized
as a cause of motor problems in children with
developmental coordination disorder, and that
improving this problem improves the disorder.
Therefore, motor enrichment is expected to play a
significant role in the treatment of this disorder. As
Regent et al. (23) concluded in their study, the majority
of children with developmental coordination disorder

who are exposed to movement and participation in
physical activities will compensate for their delay to
some extent, and even 5 of the individuals in their
study group reached full ability.

There is limited research that has examined the motor
and cognitive functions of children with DCD in detail
simultaneously. In particular, a deeper understanding
of the executive and motor mechanisms between these
two disorders requires further investigation. Also,
many previous studies have mainly focused on
behavioral functions and have not paid attention to
physiological and neural aspects such as event-related
potentials (ERPs). This could lead to ignoring the real
differences in executive and motor mechanisms
between these two disorders. While some studies have
shown that individuals with DCD have problems with
executive functioning, more research is needed to
determine whether these problems are due to similar
patterns of brain function. Some studies have shown
that individuals with DCD have difficulty with
response control tasks compared to normal
individuals, while other studies have shown that these
differences do not exist in adults with DCD. This may
indicate that there is a lack of a clear picture of the
effects of these two disorders on executive and motor
functioning. In some studies, differences in ERPs have
been observed between ADHD and control groups,
while other studies have failed to detect these
differences. This discrepancy could be due to small
sample sizes, differences in research methods, or other
factors. Also, some researchers believe that the causes
of the disorder are diagnostically distinct, while others
emphasize significant overlap between these motor
and cognitive causes of the disorder. This lack of
agreement can lead to confusion in the diagnosis and
treatment of these disorders. In general, it can be stated
that the present study aims to fill these scientific gaps
and resolve the contradictions in the research literature
and examine them more closely. Using new methods,
such as measuring ERPs, this study tries to help better
understand the executive and motor mechanisms
associated with these disorders and provide solutions
for more effective interventions. On the other hand,
despite the widespread recognition of motor and
cognitive problems in children with developmental
coordination disorder (DCD), there is still a lack of
comprehensive and systematic research on effective
interventions. This study can help enrich the scientific
literature in this area and provide new information.
Although previous studies have shown that motor
interventions can help improve motor and cognitive
skills, there is still a need for a more detailed
investigation of how these interventions affect
cognitive and neuropsychological functions. This
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study examines this issue. Motor and cognitive
problems can have profound effects on children's
quality of life, including social, emotional, and
academic  difficulties. By identifying  and
strengthening effective interventions, we can increase
the hope of improving the quality of life of these
children. The results of this research can help
education professionals, psychologists, and therapists
design and implement better intervention programs for
children with DCD. Also, this study can help parents
and educators better understand the needs of these
children. Using neuroscience technologies and
advanced tools such as ERP, this research can help to
understand cognitive and motor processes in children
with DCD more deeply and lead to the development of
new and more effective intervention methods. With
timely and effective intervention, emotional and social
problems can be prevented in adulthood. Overall, it
seems that this research can identify methods that

The present study is a comparative and cross-
sectional developmental causal study in a semi-
experimental manner with an experimental and control
group. Participants: The statistical population of this
study was boys aged 7-9 in District 22 of Tehran,
which, according to the education information of
Tehran province, is 6140 people, students of public
schools. First, a list of all public elementary schools in
District 22 was prepared, then four schools were
randomly selected and a link to the questionnaire was
sent in internal messengers to all parents of children in
the first to third grades of these four schools, which
numbered 511 people, and 337 people responded. The
statistical sample was based on the G-Power software,
which determined the level of error, effect size, and
statistical analysis method, and suggested a sample
size of 42 people. From among the received
questionnaires, the desired number that met the
necessary conditions for participation in the study was
selected. Next, by providing general information about
the study to the parents of children with developmental
coordination disorders, children who were likely to
have this disorder were identified and tested by a child
psychiatrist. At this stage, 42 children were selected,
of which only 38 were referred, and 32 of them scored
below one standard deviation on the MABC-2 test.
Again, four of these were suspected of having
attention deficit and were excluded from the study. 28
samples were randomly selected and purposefully
distributed into two groups: children with the disorder
(14) and normal children (14). Since this study is
looking for special or unusual cases, purposive
sampling was used. This means that the subject is
selected based on the researcher's judgment or the

= Sport Psychology

study's objectives. Then, 28 children with DCD were
selected from among them. The reason for selecting
seven-year-old children was that this age is the only
age at which children are officially evaluated by the
Ministry of Health and Education for entry into the
first grade of primary school.

As shown in Table 3, there is a significant
difference between the two groups in the delay time
of the N200 component in the Fz, F4, C3 and P4
regions, but no significant difference is observed in
the Fpl, Fp2, F3, F7, F8, Fz, Cz, C4 and P3 regions.
Table 4 The results of the subtests of the Children's

Movement Assessment Test set show that in this
table, the variables were first examined individually,
then in their overall score, and finally for the overall
score of the test.
Also, the Shapiro-Wilk test was used to examine the
assumption of homogeneity of covariances. The
results of the Shapiro-Wilk test for the post-test of the
MABC-2 subtests for the control and experimental
groups were, respectively, in the variables of pin
placement (0.251 and 0.253), string pulling (0.346 and
0.381), maze drawing (0.521 and 0.418), sandbag
throwing (0.251 and 0.253), catching and throwing
(0.648 and 0.310), heel-toe walking (0.533 and 0.704),
static balance (0.629 and 0.569), and walking (0.490
and 0.591). The results showed that the difference in
covariances was not significant and as a result, the
assumption of homogeneity of covariances was
established, so the assumptions of the analysis of
covariance were confirmed. The results of the above
tests show that the significance levels of all tests allow
the use of multivariate analysis of covariance.

In general, the findings of this study were consistent
with the results of Omer et al., Fogel et al., Nober et
al., who reported the effects of perceptual motor
training on improving the performance of children
with developmental coordination disorder. In this
regard, it seems that a positive effect of physical
activity on cognitive performance in children with
developmental coordination disorder is partly caused
by physiological changes in the body, such as
increased levels of neurotrophic factors, which
facilitate learning and maintain cognitive performance
by improving synaptic plasticity, which acts as a
neuroprotective factor. One of the possible
mechanisms that can be investigated in relation to the
effect of physical training on children with
developmental coordination disorder is the role of
exercise and physical activity in brain plasticity.
Exercise may be a strong protective factor against
neurodegeneration. Exercise leads to neurogenesis and
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improved performance on behavioral tests of learning
and memory, as well as changes in synaptic plasticity
in the dentate gyrus of the hippocampus. The role of
neuroplasticity is widely recognized in healthy
development, learning, attention, and memory.
Research has shown that appropriate experience and
environmental stimuli can change both the physical
structure and functional organization of the brain. It
has been shown that perceptual-motor training plays
an important role in the plasticity of the nervous
system.

The most commonly reported ERP components of
inhibitory activity are the N200 and P300 components
of the inhibition task. The N200 and P300 components
can reflect initial inhibition and subsequent inhibition,
respectively (6). Some researchers argue that the N200
component of the inhibition task represents a top-
down inhibitory process that suppresses an incorrect
response during the processing stage. The N200 of the
inhibition task also reflects the resolution of conflict in
the motor program during the evaluation of an
inappropriate response (7). In a study involving
children and adults, the medial frontal cortex (near the
anterior cingulate cortex) was shown to be involved in
generating the N200 of the inhibition task. The P300
component has also been studied in tasks that require
some form of inhibition and has its origins in the
anterior cingulate cortex (8). As previously mentioned,
various sites of inhibition have been proposed in the
study of the causes of DCD, including the dorsoventral
cerebellar network in predictive control, the
dorsoventral gyrus in inhibition, the posterior
dorsoventral gyrus in internal representation of actions
and control, and the dorsoventral frontal network in
the perception of invalid cues. MRI studies have also
shown that the lateral frontal cortex, the anterior
cingulate cortex, and the posterior, posterior, and
anterior cingulate cortex are involved in inhibitory
activity (8). Conflicting results have also been reported
regarding the degree of activation of the left and right
lobes of the cerebral cortex. For example, Falgather et
al. reported that the central frontal lobe is more active
in inhibitory tasks. Perez et al. (9) showed that the right
lobe is more active in inhibitory tasks, and Morrison et
al. (5) suggested that P300 activity in inhibitory tasks
extends to the left hemisphere and that the left frontal
region plays a role in executive control of behavior.
Therefore, in this study, all electrodes except the
occipital and temporal regions were examined to allow
for a more complete examination.

The results showed that after the training intervention,
the experimental group had significant improvement

in seven subtests of "placing pins", "drawing a maze",

"throwing a sandbag", "catching and throwing", "heel-

to-toe walking", "static balance" and "swinging", and
no significant change was observed in the "string
pulling" subtest. Therefore, the physical training
program has significantly helped to improve the
variables that are based on goal setting and balance.
The lack of significant changes in the manual dexterity
variable of string pulling may be due to their difficulty
in coordinating fine motor skills (12).

One of the major advantages of the present study is
considering a group of children with normal
development, which allows for the comparison of the
motor skills of children with developmental
coordination disorder after the interventions with the
healthy group. As Tsai et al. acknowledged, although
the scores of DCD children on the MABC test
improved after soccer training, they did not reach the
standard scores of children with normal development,
indicating that children with developmental
coordination disorder have mild signs of neurological
deficits in the brain or minimal damage or dysfunction
in the brain (30), which causes a disruption in the
attentional network (31). The results of this study and
a review of the literature on DCD children show that
although they are weak in physical activities, physical
activity-based interventions improve their motor
performance.

Developmental Coordination Disorder,
Motor Function, Motor Program, Neuropsychological
Variability.

The ethical principles observed in the article, such as
the informed consent of the participants, the
confidentiality of information, the permission of the
participants to cancel their participation in the
research. Ethical approval was obtained from the
Research Ethics Committee of the University of
Islamic Azad University.

This study was extracted from the Ph.D. thesis of first
author at Department of Sport Psychology of Islamic
Azad University.

All  authors  contributed equally to the
conceptualization of the article and writing of the
original and subsequent drafts.

The authors declared no conflict of interest.

The authors would like to thank all participants of the
present study.



) b)'.m.fi Al 0)95 BARAE

S 2> S e 9 3lag,y b dad o Jawdly (S8 LWlg ) patie g S Hlw! (55 > a0l il
Gy Soalod JWST gl,ld 82gS
¥ ol e (T 65,0300 les E Y Sl yes e

s, T pd
(5 JVU//)Jy/Uf&ULéf

o5 al&ulily

University of Qom

) el s 13T ety «lisions 5 pole sl el pole 01Kl ¢ ubyp (poliilyy 5 Sy by 09,8 iy ¥

oS> Ao N
Wl g
@ Moo 5355 (S ©lae g 2lyg) 4 dtsly Jously p Sl (S aslyy (quyp Ban b iegd ol hags di

i plosl sy (Sialon M3

ARAVARYER Y- | R T
VST 535 YA olye5 YY it it )93 pses B Jol ol yey gl 15 o 3l e des gy nl o VTV i Sk &Y
513 Obal ples as sy SYMS] asets 5 bl Jaallysos glojlne olul o3y (Sialen VYV P iGind &6
o (yg0i] i bl 2 s 13,5 <8 18 MABC-2 (365 @lS 1o b)) gl i o 1l 3 lagngajl  VF¥/ - 25l &6
b a5 V) (25 098 93 ) (Dol JS 4y g o (Sam 09,5 9 4@ MABC-2 (555 wls o L)
S el 055 09,5 )5 (glx (MVVEVND i uSibio b 55 VF) S o (MFEVYR o (55keo

o 92 09,5 93 s 0ysd slatl 45 5 Lol plool (dian y> duds dus) (glAdBd gy 5 Joo dwds VPOLe @ ]y Lo 1&03‘9%15‘
S eolaw @@JA}UJI){’,'&@G‘A)J L)""Jlﬂ)|99§J‘~‘l>°L)‘°9))‘ ..\)39«&5),» 09‘)‘ ) .

) ) . oligy 4 damly Jeasly

20 Gloj (s yed aldlie 1 g o8 0> L5 (g0l g Slng 4 dtaly iy sl eillosS el (ige) s S 3,Shac

2 Sy 0,Sdes pitmad il (6 )blxe 3gu0 P4 g C3 F4 FZ anb asb )5 (ylo5L cad$s N200 adlye
i osnlie (gyloline i (S 56 (ygesl 03,5 53 g Al laline Sgue J3l g (605 Ban g SVl 905l 035

‘u"“f‘ﬁ J‘-“*‘L-’ d‘-‘bubu jl SRR d)bl‘."" )"’l’ J)L‘:“”l L;'SP ““"B)'f ) (0 )J“’ A Ry C’L’ A d>y L
sl sl ond, Soalan ST el 558 38 o 5,Skas ¢ ol 4

G355 5 il Sl b b oy sl (Ul ekt S ol (5 o sl 155 i ool £ c53mgdle ke o S (pm 23 Like
XYV (V)Y Do s el o e0,Klas llan g0, Sonlon 3] gl ls
@ ®® DOI: 10.22091/FRS.2024.11143.1000

NC

OB N g8 © 8 ol 1yl



mailto:melinazgholhaki@yahoo.com
https://doi.org/10.22091/frs.2024.11143.1000
https://orcid.org/0000-0002-7533-9848
https://orcid.org/0000-0003-1374-460X
https://orcid.org/0000-0001-7113-6894

W
@ s, - 7 ,
=z Sl U/Jjﬁ/y.'.au&‘

sy o aab el b Julyb plie 4 Tolyy SYMB] Ll g el glaialy (¢ s a)ler ool sy (Sinlen S8
Ll ol 45 395 oo iy 5 b8 o dlilis 5055 clb Sy b 5 LS55 s gy slo b b o)l ine yobo 4 a5 S o Sinken
x5l S ol b (Sdy (eges Cundg Cle g sl (Bgn (Ulg5 g e (gl STl )90 aw Sl 5 b ) (e pbo 4
SleMbl ol 51 ookt S o cdl)d base jlaS SeMbl los g 4550 )3 Canl (S by (Sidlon SIS ] & Mo S548 (V) S
oS )lSe b Salea Joo S Wy lp oo ply (2l B e 5SS (035 <5y ol 5 cuslie oo )b S5l (6l
2 g Canl Syloe 9 5 Bl (SoS S palls (MSUie (ol A Hd LSl atib JSie (S > 1S glp Jelse opl (6 den
el g0yl dobsl JWS )5 b IMS] pl a8 35l 2555 (2 JB saled (V) cudly dales JSie i S @IS slynl 9 (60500

SSB (ol (Sa)l 5 JooS sl air 3290 (sl 4p0 )8 )b A W Ay jl g Cund poles 383 yobo 4 jen (JUB] ul Jle
590 DCD cde as (31.(F) sitans Jy03 o (dimgy abld aul 51 plaS zum a8 5,8 0,Lil wae CYMB] § jo w50 b ¢ Jginel
(S U8 sl byl asie Gali ole (368 L awlie 3 DCD 4 M (5355 13w (astiio oo job 4
o> w9 090 5,8 (ol —cuae gla Jao il ldisee | oolass 0yl dgng Bl cuas (ad glo &Ll 5 e gla Cudgie
(¥) asl by gl ds e (63,55 L b conly (¢ 0,5 wh8t & DCD oty g0 Hla3 4 &S Wl ed S Al Sl aus s
b bme g 50 sl Jols g (S sl e sl p5 S opgld lacdpty (B ceas gl 4k 350 5
&S 1) 550 gl ERP Ll ERP floa U slaygy a0 dtsly Juwils o I3l amd oo 1y calisee IS (glynl cps a5l class]
Pl gy gy & diusly (sl fuusly oM jobods (B) LS o (5800l cunl Sy g Bl ¢ e sl g, don Lw.n..m
Col S5 2l o 53 03k (365 ke SSUSS jloolial b (S > 9 (B LS s sl gl el sl 530 ) 250 )
s JymS Jleel JS jebas ERP G155 55 (S e &) 5 o 4l pyl50 Y0+ 5 ¥+ +) N200 adlje wslosly o)lis clisiss .(5)
S ) Sles > Sliily) cuas oy @l (B8 I ol edliil sl swypo Jai 4 (A) WS e St ] M2
slbcJls ).ub syl g 5k 5l o5 JolS Syo ¢ il cuas sladdlie o lyw LS 0 S (00 Ses Gl Obj) cwl JB
2,5 aales syl (3 Slos o jasli p S

g doml s Oloj )53k T (S sl (S g b) B 5 Sgds

eyt 3,Slos S o s piiaw &S D ol lislize] g aih 4S5 )1, clayal wyp p DCD a4 bgye closl dazl
WSSy e €8 slaaie ;> DCD @ Mie 31,31 5,Slae a8l o3l L5 b gy o(A) ) on g " 5p5b5 s bl 5>

! Developmental coordination disorder(DCD)
2 Diagnistic and statistical manual of mental disorders- Fourth edition(DSM-1V)
3 Corpuscallosum

4- Functional Magnetic Resonance Imaging
5- Electro Encephalo Graphy

6- Transcranial Magnetic Stimulation

7- Event-Related Potential

8- Executive Cognitive Control Functions

9- Morton

10- Execution

11- Diaz-Pérez



W
@ s, - 7 ,
=z Sl U/Jjﬁ/y.'.au&‘

Bl s 5 ST L e e s 8 S gy LS 3 ] 505 il S
oyl TV a5y JyiS w4 ol 50)Slee il olnl 5,Sles 08 o )8 )y 3yg0 CELS paw )3 &S egdge o Sodes
opl ooled did Ghms (Vo) (ol dbibls g ad ek () Cpdores 5y JSiie sty GG 3 el DCD o858 (V) ol
DCD 4 Miso 55355 15 aly) 5,Shae S olgiie ilplis g oo plosl byl 3,Kkee ol 15 45 At 3,Slae (sla jbiloy Jal
O3¢5 smd o lis el 0a plosil diej ol )3 &S (g3game Clallae (slavaisl .ol olynl s Slae glaais 5 S0y (K Fwl (gl
0ab 4 50 (VW) L) Ken g YDlpwe (slaasdly (VY) )l (oyim (slalad 393 oblian 4 Coms gwd b s bjb a5 ,» DCD
ooty ol e (Bl S S g5le ol (65l LSS g abilojl b ol yen Mo 3l o)Ll DCD & Mo 8368 55 (5,l55L
W3S I 5 sy |) 990 iS5 4y bogype EMRI A il am 5 ) 558753 sl ligy RIS (el b 3850 by & (5 bolino
4 s b sl g gy (6051 (sl s hims Sl Colled 5 (65558 o5 )l cllad () bliae JS5 4, DCD 558

LOF) 8yl oS i s (asuds § (6)5b slp a4l 9o cpl il 365 bln

S S Ul () ) s 5 415 ey e (S sladlSlae LT oS o Sy lse 0l {10) oiginge Jie 42 25 L
Cuol (S o g 2l S5 3 2l Wi g0, "j L DCD OB &S Mo dlor S5 b 1y 3l clacd by
ooy 2l s e )3 9 (b (piw )3 &5 Culls dal Gl o0 0,5 oS 398 (pl b (B9 Sl B )b Sl Gl axslis oS
iy 6l oy I3l > ogge 5 45 Llolge 31 S0 - g 91295 6 piaS ISk b o] 13 5 05 dilS LIS 1 | Big
2 h el g il G @ a5 L (V) cwl (S cdlld g gih LBk il Wl e (8 malie 9 (S sl O)lee sl cuslie
(IV) 33,5 bld wlgs o (objg0] aliyy 3 pgo Jole Sy plsie dr (g3l ) (o0 Jlai @ bl g (BUS (S o g Slowr 1)
Sablogue p (I = (Shl le nyed 8L £9550 L (1) e 5 SB (orlpl 5 (VA) oo 5015 Slabe & (aios 5>
S Sl o303 093 S sl yus Sy 5 L (2555 09,5 4S5 oLl Lol plol (gudy (Siales MBI glyls 8558 S
GBS glaggil o aBl s o () oSan g 5 ety (S slaggeil 3 S8 g, b auglie 3 sy slpl (gybliae ooy
2, DCD 5368 13 s clac,lee wlusS] > Jd i

ol 3 iy Sl o o 55 Vmal g 5550 MABGC (sl spn 03,5 33l Jigh by o3 13 a3 L (sl 3o
sdy (Sinlon OlS o g plul o (Sialod ()08 3500 b By Sl ped 2005 ol (V) )lSem g El 0B (V1) 18 o g |y (5>
Sy 5 s 53k st ol

s S g s (Sibles &5 0lod S Ly (YY) ) 5 13 (6300500 D4 oo (g dids  Jlgy YMB] degosmo DCD 4 Sl
VST ) S ] 3 5 sl 0h 455 (g Simlan M1 L 8358 15 S o cMSe ole lsie 4 Vb ol sl
(77) olon 5 il dolia bl andly (g ot (18 JMBT cnl gloys )3 (55> (il i 95000 Sl ol ply - AdSo 0 2900 )
ol 3 8 e 5 oS o il o azslis &S g0y Kinled ST (gLl o536 ST & Kidguny 425 ) &y o adllaa 5o
Dy JolS bl @ oyl anlllas 390 09,5 3131 51 650 > 93,8 daled ol 1) 565 S0l Cdie (03905 U 5,0 )3 S

Sy pogasd Klaslyy (835 3 DCD 8368 alis g (S 3,80ee lojen 353 awyp 4 45 3,5 3939 (63900 Clisios

- Posture

- Higher Order Control System
-Working Memory

- Set Shifting

- Adaptive Sequencing

- Response Inhibition

- Mirabella

- Querne

- Anterior Cingulated

O 02NN B Wi —



W
@ s, - 7 ,
=z Sl U/Jjﬁ/y.'.au&‘

o ol
9y 2 Baoe (U3 Sldllas Sl ()l cpizman 3)l3 syt oz 4 5l UM 93 0l o 3 (S 9 2l slapsla Sl (65 Buee
Ao opl L103,55 A;y'ERPS) ) dlgy s dtunly (gl Juuwsliy disle nac g (SO59le b (sladin 4 g Llod)S 3 405 (g,ld) (slao Slas
ol Slidos I (B o (b p3 098 JHST 93l (S 9 22l ol p3 (Bly slaglis (18)Sendl 4 e Slgioe
asie B 313 3 g dine) cpl )3 (65380 (owyyp 4 5L joein ditun SMSte sl olyal 5, Shee 13 DCD & Mo 51,381 a8 silosls
b dunlio )3 Miro 3,31 48 wlodls Lis Glalllas I (B oy b sied (gm0 3,Shas > wilie slagSl 51 5L oMo ol LT oS 395
4 Mo (YlS )5 30 lacglas opl a8 wlosly Lis (6,50 Glidss a5 Jb pd citws JSio jlad Fusl S callby ;5 Jsexo ol
L$'>)" » S b)lu.:‘ ‘_;45).> 9 &5’])>‘ .))ilo..c » JM.\>| 9.) dl ul)uL )] @ob ):9,\4) k_gJ ua.wl.\: LY J.)‘y‘-;o 89@9‘0 w‘ ..))IJJ .)9>9DCD
Slatuslgs lidss (K05 a8 Jb )3l osd saalie J S slaog,S g ADHD a4 Mo (slrog )5 0 ERPS 1 Slaciglis alallas
Ooen Bl S50 Jelos b ¢ ains sla gy 40 (slacglds « S g8 diges o] > & Wlgs o (285 () a8 lelid 1) acsglas )
e ool o (g JB Glaligren p l)503 o5 Jlo o it ljome SIS Jle o8 25)9b 0l p (pasis Jai 5l e 51 (5
05 o JS 0 e oo YN cpl loyd g (sl j0 (0550w 4 Slg o 38lg pas pl S o RR1 M) sl g S
S8 wyp & g adby Jladss lodl 3 29550 LSS o g oo M pl (258 5 Bus @ il Gudog oS sl bl
Liye Sy g ol slapisle sl oy S a b aw ERPS (50515l aile g sla g, 5l o3kl b adllas oyl 3555 oo
Ao &l 555 M e sly ol Kal) 5 ST S8 SYMBT ol L
igind 39008 598 DCD)) sy (Simlon JWis] ay Mo 8368 3 i3k ¢ 35 o Mt jl 0328 ol 3929 b 1503 (g ]
Aledbl 5 S SaS 00yl 2 ol Gl gilo e & Blg o Bz pl D) 39 PEe O Al )0 Silatuuw g zol>
Lol isS’ SaS 3l g (S b )le 29 4y ilg oo (S M a5 Wlodly ol (L8 Clidod 4 )31 aes &)l 1) s
4 35 cpl 2yl agry Bllyycuas 5 b ladSlas p Ml oyl Wb (SigSe ogad 3 S5EEY ip 4 S jea
Mo dlor 1 il ansly 483557 S5 cunS p dres Gldl Wl o BLS 5 S O b 0 f9dse pl (yp
o) s ol Ll 1y 85687 ) (S5 CutsS s 4 el (g o <350 MBI Cusdl 5 ololid b . luasd 5 dble ¢ clois]
DCD 4 M OB lp ly e ablie sladsly U uis SaS 1Sk ys 5 lwliisly, su:))'}o] Ohansis & Ll o Gubd
.S S8 DCD OB 3 S g Bl L;Lz::Al..J)é Sl e Syd 4 BilgS o BainS oyl ERP.L 4y gyl g uac
uS)yn p slaial g (ible O Sop 5l P S50 9 BBge 4 aldlie b 39l poxie 5% 5 it ldldlie slaby) Sl 4
oo Slas dgupe g SYMB] il ials 4y a8 o3, oo ey (slwlid & Slg o 50 pl dwy o a5 4 S 0 ) (£S5l
S (o S (b ot ) (GBS 5 (S >
2 iongy ol il eolawl b 8 > Sialed JSiie (sl 8355 0529 (s y0d 4ol &3l die; 10 (Slhiiod dgueS A dagi b g bl ek p
ol 3 Bam ol Bl 4y 5 @by 1y el 5 YT ol s (g 3 (65l By By jo3 (g0 S plito Ll b b 2 ]
Blily) cuas glapito 1 (S ol (650 B > bjgal sl cdled e & Sl (S o Al (S B ) e
@ S 0 Sles slayiio wyp ( BUs wyp S 50 3L 0 DCD b Mae 1855 )3 (shg) 40 asanly Juwils N200 ailso)
xS ol ly & P MABC-2 5558 5 1o )} sl ppsesl pmmem ()l (5o slagygel b 5l o)) @l olsie
sy (Sinlen OS] s (18355 53 (Jo15 5 i 5 55 o o SV (slo Slae) I inges] (5 — (STl slo ol
bl o 3o oyl Blaal | g o edlatl

! Movement Assessment Battery For Children(MABC)



) o)Lo.;.f) Al 093 BARAE

4, - 7
(59 JV’;//)Jy/Uf&U&f

Ly, 9 090

Sl o S5 g 228 095 L (075 4 yge 4 (i 5 () aulie e sy Slillls g5 ) il 3o e £k
old ol (o9 9 u,‘l‘:)'yi OleMbl olwl a8 s 0 VY dalaie allo V -1 ol |y Gadoo )] d)m dsols tEASS us).w
3,5 ags YV adhaie 3 (9> ol Lwyle plod i bl ol o LS5 1) (D9d (e ljgel ily wib e 85 SVFe liss
pow U Jol slo (oM (355" cnlly (oolos sl (313 sl (o) ply 53 dolitiny S 5 Bl (Bobal ©j90 4y s yo Yo
b o o byl o 1581 o bl (oylel diges ol Gl 485 YYV slass a8 s Loyl 53¢ 485 OV luws a5 duydo Hlo> ]
sy sl oY Ll a5 1) JLas 590 Sl o 8L, (ol dnlidun s e 510l Sl 85 FY diged w csylel s g, g 51 05l
S0 gy (Sdlon CYME! glyls 8368 pally ay yidgly 5550y (LS SleMbl aly b delol jd .05,8 Cloesl ciily 1) gudos jo
1y 3 lsbiwl Glsul S 5 @lyed MABC-2 fyg0jl 53 bl 51 a5 ¥V slas 5 23,8 anslye bn)] a5 YA Laid a8 w5ad lbsesl SagS
el Cjao 4 diges YA G0 asliS JLS gudng jl a5 Ko dog el bl 4 S Ha5 les dlass oyl bm W05 CaunsS
oigsy ol 45 bl i S )18 (165 VF) (Jgane 8595 9 (15 VF) ST olS555 09, 5 5 45 b g8 siabin © g 9 ]
lg. ;%9)) C)gl..aé u.;‘.w‘ » UJ')?'A)] as e (e A ool Y..\.«ABJ.E 6)5 4}90.: L)’“9) )l Condd J}o.m ).:.C Ls 9 uo‘.> J)|9A JL.J.) L
oyl 45 39 cpl el can 8568 Gbesl s us Ol DCD 4 Mie Sag8 YA Ll ojls 51 s 39 (0 o] aslllas il
Hguine (bl Glasd Jgl oM 42 3959 (sl (93 9 (Bige] Do B Lagi (cows) Cpgo 4 (3987 o (o S oy

ot Joli g9 Vo 5t ol JMES) G2 (15 gy oy 0553 ) VYl g ey <S5 ol (bl gy
iy Sleys sl 0y9d )3 ylojen S Wb (BALS S Wi S 5l gyl GBlE] gg8g @IS palus ploul el pod jd ands Y51 iy
Sy b ye ol yed anl ) )3 Lol sl 4

5 9 dloyme wdlio b plg g ailiwgs bli)l by obly WlalT cols, i8] (S8 8 lin 4 dog (ygmen (SWST OlliaYo
055 ploul idms pl 090y cllie g wleMbl jLisl  S5eRs 4 Gaee Copwlus

185 031,15

OB395 O > (b3l (905! asgece

o0lyod Cu) Ko dlawg 0 a5 05 5L VY Jlo o o) Ken 4 ‘"Oy.,).\;m b pgd dowud 8358 S > L) L‘»o)’] 4 9o
ailgo dws (9050 oyl el 03,5 wald 1y Jlo W=VE g V=Ve Jlo Y=F ¢ w aiald aw 3 S 50,Shas o 1) o I3 Slolis Sl
(sl 33l o (9 03,5 4 Jold) b 5 (gl 0355 39 Jol) (6,65 s (sl Sl (gl 03,5 4 Jod) (s SVl (o
9 90)) ddlge 3kl 6ye ¢ y905 03,3 3kl 6yed 4 |y (H1,S5 lads dluwi b asl Jlie olgie a) g0l 033 ol plE 0yes S3g8 pa
ol ol ylyed 50 yadilh 5 ebrd (s ST g L’)}oﬂ ol bl g (loy 50 duule (g o (gduoyd 0305 5 (IS 0lkiul 0 yes
AOA) 15l o AAD IS 0505 9 A ol &yle 0,300 Qg g (6305 Bud Oylpe # ATY oy SV ©)lhs (glp &S ]

! Gpower 3.0.10
2 Purposeful Sampling

3 Henderson



W
@ s, - 7 ,
=z Sl U/Jjﬁ/y.'.au&‘

(DCDQ-07) (s, sSidlods JHS cabiviuns

w4y 8368 (6 DCD (oaiy Sinlen JM3T adgl Slolid 4 eS8 jolaie 4y a5 conl pilly 5,55 DCDQ-07 asliius s
Tl S8 (60,8 JolS” liaseiio Jol (yidu 3 il 04305 palali (5w dw 50 doliduoy cpl .ol oaid a4y BUK 3 Jlw VO b iy
e Sl syt Dlusg pgd (150 5 sl 01 035 S35 | dolidius g 2118 JroST e o g (Sl g olo g)) 155 (3.5
atwlgd oy 5l bl e dolidiny SYlgw (sols 35 powr LiSu g Cal ok 03 g ] A 065 Gl 0950 ¢ 1l 5l Ban elidusy
siltel gy Jlgw N0 (gl dolidiunyy S duglie ()8 jline gy 1 oslistul b gl (hlien b1y 393 398" (5 o 3 Shos oS 295 00
Jole gl g oo s 095 asiie Jale dw & dslidioy ol Jlgw VO (28l oo Sl n 5V g 9 jliel n 0wl SO Moo
4 bgye pow Jolo g adlio @b S g ds" dlse el pod ol M S S & bgrye d)lge ) (eolans ol
b duglie > Jole o clilizel agrg cpl b itl s DCD & Sog8 Sl Sy 2l & Julse lilitel ol ool " sogas Sinlon"
5 028 (S Slaolly (alolid 4 Wisd o dualie (o) b g om) i) @I b e 5 Bgdie Oialejl Jelge o lilizel
ol 4 dbgye i B Sy g ol 005 ds cllly (slyy Aol ] AT L 3985 o <SS S35 05 oy (slasille
Sinlan'" o leb 4y dogyo WO BN Jlgw 5 " oyigi [ cinylo o8 " el 4y dogye Vo b s Jlgws (oS o 53 J 8™
ol 03 oIS +IVY 5 +IAY i ay oo W b g sl ol 59 doliio sl lojlil (bl (3900 (bl sl " poges
Wb YIS 203 AV YAV Lo 3 (355 5 (6,8l bawg aslidisy cpl (G9)0 (2bl (YT (Ko 5 (2lo)

:WINEEG 3810,
oS Ll 5 ERP say 93 55 (530 glgal a0 5 2ol e olSl g5 dps) 528 MitSAr ilas' o1 WIN-EEG Jlj3ls 5
Sloglais a5 03 I ERP (glaadlye gl sl g Julos wocs (sly lj3le 5 op! il 0 Quantitative EEG, QEEG)) 5 ¢lse!
olos 22ly > SPUT jotuws JiSas Sy 5l o8 (bli5 olass g oy Wiged ¢ =) 2 plosl 5 b & WIN EEG JJdle 5 g5, p5¥
G 3l Cand)lie o8 (GAIN) Rl Lol Glg =Y ad Ol 00+ HZ alie (laingly 4 405 b Iome JUiSow sbnl cga (458)
Yo-00 HZ U 1, NOtch filter b i 5, o350 zlgel 03,5 5ild ¥ s 48,3 (Lo )3 g 9,Su0 B0 (639y9 4 (29> JUiSw
High L o150 zlgel Ko jild oYL o390 /NS HZ L ol LOW CUL L oal50 zlgel K ild il odgaome =¥ s 48,3 Jlas
Monopolarl-Average [AL<->A2] (L 3,90 5Lg0) badg Sl ks 0956 L —0 .05 48,5 s> ¥+ HZ L1, Cut
(FZ 5FPZ (o) (o 29550 S 5 VemVo Y tnr ol JUb 39580 ¥ dgs (oo S0 g9 51 65 Gt (ol 9 03,5 Sl
N200 3 P300 (slaailga y3b loj g atels ylada 395 Jolpe plonl 51 Ly dlon i g Cawly (555 (o bawgio @ po 395501 5 035,
eyl P4 3Pz P3 .C4 Cz C3 F8 F4 Fz F7 F3 Fp2 Fpl sy > badhe jl O o zol dais I ()b calss

odalol JSSg
Syl e S sla cdlad ands VF o 0 (0255) Jgl 09,5 L ol Joe & MABC-2 jg0jl i b 539051 S 5 il
olyom &y 418355 45359 (53U S p0 S 0 S ke Ciyguo 4 olo you 0 B oI5 5l liasl j3 gy atan 40 (gl adBd FO awds ¥ Jls a5,
O58 ( p Mo y drgi b igs QL] (S o9 4l pas g BMI g (gm0 100 c9 ccom 5 51 50587 (38 1 sl
wilisee Sl ololis 5 Glojen § Sialedr OS> gy g ) Jols @l dos jl (S > olo)l g o) Saben M3 o
d\.g('j d]);?ldosxshbb rcb;.ﬂ olj] M u.&)f)lm))bwa..og.fﬁ 4ol Lgl);}l Jokaie @]4.3‘...9 S5 b o el ars
D maendl (i3l 4 4 Ablie A>3 485 YO Jold 39 Sl (5 > Aol Sl aB)S oS (S Aol ol il o 2y



) b)'.m.fi Al 0)95 BARAE

wils > 038 I J ol ) ) pige 35le oloule sllee Jobd (65b 4B VD o1 ) g (038 25 Jols aalip Jgl 4ids )
Pyopt s Sidg s 4 05 Cliy 5 X0 (@5 God Wle (5)S0wd Sl Jols (55l adBd Ve g 008 9 Bl p2Sges
Jos 4 g3l 095 93 5l alagyd 5 200> (oo plonl 1) 595 Jgane (slogdleb o ol 53 S 095 sl (9,8 3y B> Ve 3

A5 e gols g el

4, - 7
(5 JVU//)Jy/Uf&ULéf

o5 al&ulily

University of Qom

275 0955 lp (S SS9 ) g

4BV pod g8 sl cullad g (3,5 35

b YO gl g5 slo cullad g (95 )5 Slads

U‘)); Dy ‘)Iy..) g\ﬂ; L u93 ub).:

O Lolen (i oy alil i) ol 35 p)S -

OO0 o) & @P0led 4 g (3] i b i ey Al (38 ol 0y e 35 25 Y

0355 2y il Jup b 095 b

0255 3 oS (1> (ol (93] 4rpS S >

O35S Sy o > g Lai M (0> b

055 30 il )3 e Sl ¢ g

0355 3y YL g B b ol 098 0200 535 (S Sa»
O3 iy (Secul olag Sl 098 (3500 92, (S Cdn
O35y oy (o0 A5 5 055 (lawy oy

P53 el b g 4 dpde s Cby

OB b g oy g Al g9y 8y oy 25 S Y
SaS ol g) 5l i @SlygB (S ps ¥
029 ro el g Gele dgp 0SS (25 25 0

b ails > (J (Jo aidls > eSS

oo o Cuwd ()5 G gk Y S p5 Y
08 I el goy il gmn S eSS A

S gl Ol (Bl peSiges (35 e A
Wiy o) PUb ¢ 995 ablue (35 25 -V

O35 3y oS S ol 4 05 (3] S S Gopas Sl (8 28 -

T L e N S oS Eye 935 By ges (25 p)S Y
OO Sy o) dpd g S b oy LSy b cdr Gpgo 4 lad 9> o)l i S S Y

O3 2 0led 9y S opld & 05 (3] (e o> ©8 Slbs iz (2lnl b Ojloe 25 e Y
O35 b ogi (1> (ol (93] 4y S $55 Lables (Siwcan S p)S SN0

O3 2 Sy S 095 9 S L )8 ilnS Baa . L Sug b cdr ki ogy 5l o NS L S )5 -V

Losls Julodi o (23;Lk0] (g,

Sl g 43555 3590 (J13g03 9 o pd by Sl da gl ¢ Jglin) Loy Hlol sla gy wlel p imgh (sl 03l g cleMbl Il p
5 050 95 o odlatl b i)y (San sl Congd 0igeil 9 ool g Jloy e slp Shiggpld (el S e85 13
0<0.05. ¢ Lol jiolime cglis ool lis (glps o Ol o 8,5 anlgs plowl il lggS” Juloxs (Lol 9031 51 ookl b la ool Juloes
20,5 03lizl Y5 aens SPSS (o, lT 151 oy j) clonlone (gl 15 anlys 4585 s o

aazaly

2 gy ok bl s TY ddleie jl Aedin g 4y (VYA 3 lailiwl Gloul g AA 1uSle) Jlo Ve BY s dlald b puuy S565 YA
LB S b g ol

@l sy 5 P4 3Pz P3 C4 Cz C3 F8 F4 Fz F7 F3 Fp2 Fpl Lol ,5 N200 addse dials 5 55 oo} oyt el
(atly 5 (ol yite () (092 (aS) (g )S ) b (o 31 5ke 903l cl (sla 05 g o 03,5 ealitl il lgS” ilow
s> &y gl oS el 005 gy 2 350 (olad 13 &S (L) oS ogsS il (s oSem 5 (g 9l sel) @i o3 o
b o oD gy 4 oal

!''Leven

Yo



) o)Lo.;.f) Al 093 BARAE

s lae 3l azs g a8 89,5 93 y» ;0 (6,135L SG ERPS ;5 N200 aidge 5l oyloj 5 ylastiw] 1,551 g uSile 1V 5 ko Jos

4, - 7
(59 JV’;//)Jy/Uf&U&f

225 095 sl
o9l o ose3l Lt o9l o 5ol Lt
YAY/YYEYY/OF  YYY/YYEFO/ .Y YAY/A-EFY/Q0  YAYNVARYV/FS
YAV/YYEEY/IAQ  YPQ/--2YPIAF YoY/P-2F. N0 YRA/FOETANS
YYO/+ - £OYNO  YAV/YOXEF/-Y  YAANAXFZIO%  YAZ/FVEYDH/AQ
YAF/NYEYY/Q-  YAT/FVEYE/AZ  YAZIOOEFF/AY Y V/FYEYO/AN
YAV« < £VF/YY YOV/PYEYPY YYFA-EFQ/VY O YL V/EVED-IYA
YEAXYEYUA VYA EYRIYY YV QEYAY YA/ - E79/0Y
YAAMYYESEY/AQ  YAQ/NYEO-/Y- YAO/AYXA-/PY  YAQYYEOAN
YVYS/--£YF/2. YANSYEDFIOY  YVV/TOXYF/00  YVE/. - 2PAINE
Yaq/e - 2FY/QY YAV - 2OF/PA 0 YALIVYROQ/Y . YAF/YYESYIA.
YPVIEYESSIOY  YNQ/SVETQNS  YEF/NPEOVOF YAV - EPAIRN
YVE/- - £YF/2. YAF/XYEY-/FA YVV/FOEEF/00  YYA/- - 2YE/VY
Yool «2YAA YAQSYEYAIYD  YYSNAEEYNY  Y.£/¥YEY./YQ
YAVYYESS/PY YA/ cEVAVY O YYUFOEYA/Y. YL F/AVEYA/VA

(aiio) 4

Fpl
Fp2
F7
F3
Fz
Fa
F8
P3
Pz
P4
C3
Cz
C4

23l 30085 b (gyholime @oglis 0] i dls e 4> calisee (sl yuiio (D x5 (b 09,5 395 (0 03D L5 YU Jgas ;5 a5 4ig5 len
3 sl 03,5 1y i 098 3 sl Bl 5 (1 Sike o 450 @ it gytdey Sodpe b @ seil o Ao pe 3 s
CES )8 pp 3390 ng) g3l b 1 Guilely (Sam (2538 Ly gy slpite sl site Sz uilylosS el ygel Sl ealil
(F= o ¥Yep= - A¥8) (FPL(F= «,-¥0: p= - ADY) jeiio slpr 6,15k a5 ERPS 5 N200 ailge 156 o (sl o) 9ol s
VOOY( p= + YY) ¢ F4(F= +,-Y¥cp= - AVQ) « FZ( F= Y055 p= +,\¥0) « F3( F= - o¥d. p= - ¥52) « F7( F= -,-\Y. p= - A\Y) (Fp2
YA-Ap=+V+4) « C3(F= £¥¥5cp=+,+01) « P4(F= Y, )\ p= - \$+) « PZ(F= ¥,-Y$p= -,-08) « P3(F= £,yvs.p=-,-0\) « F8( F=
Sed oy L ol wlul p a8 a3b o VY plp ped (odljl 4 )0 g SO ply Jgl (o3l5] 4 y> > CA(F= - 2avip= « YY) 9 Cz( F=
955 > (oine W yite 51 S gt (sl o3l ol 05 20 09,5 93y oy 390 Sl 1 b il g

N200 ailge 55 loj (sl Shogmgymls (190l gulis -1 odlital Sbig 5l (igoil 1 il lasS (Ko (55 (s sl e
F3.(-/Y+0 5 /0%) FT (- IVOF 5o /F¥A) FP2 ((+IV¥Y 5-/\AF) FPL jie )3 (055 5 J5S 09,5 (sl ca i & 5505k a5 ERPs
(1Y g /N A)PA (VPR - SNA)PZ (- IYAR 9+ /¥AR) P3 (- /¥ g+/+0F) FB (- /VAR g+ /50V) F4 ((+/IY\¥ - /¥$3) FZ (+/0%+ 4+/2)0)
Ol A5 ) g G I gxe b il )lgeS cglis a8 oly LS ol g (+/YYA §/AV+) C4 (+/00+ 4+/AY+) CZ (+/¥-Y g-/22Y) C3
g 45 183 (oo ol 39 slo 3] @ A5 9B olilgsS o sl (259 e el el 1 b il s (Sen (58
Dlads (oo 3o 1) (s it A uillgsS el 3l oolital Sl o (903l dam (5l (ine

IS5 ERPs ,3 N200 ailze 53U (o (512 (2555 9 J 555 09,5 (39051 (s (SBC9liS dungliie (5132 s ylaS oo ¥ Lo S

Sl
Soladl  (g,lolne bt o] ygdone (il 93151 4,0 90000 £ 90000 ] s e
o[- f <IVAY <IYA \\VIoss \ 1 24 Fpl
-1+ %9 STV /A8 AYYY eV \ ANAAYRRNY Fp2
RN SIOAY YD AVOIVE \ INIAAS F7
“leys NAGEUEERY'A s SR RR A VALVA | VIFYNA0 F3
NALE <JFAT O FIEEY  SYAFAYY \ FEOF/ATY Fz

\id



) b)Lo.»") Al 0)9.5 BARAE

4, - 7
(59 JV’;//)Jy/Uf&U&f

o5 al&ulily

NAYNS SeFAT 0 YIVLh FASYAYD | FALV/ATD F4
ofee$ SIVYR CAYY YVAYE \ YIAOY'S F8
< IYYO SeYET O BIVAE YEYAND)Y | YEYANO) P3
ofeeY SIMA L e0F YA | ARINE! Pz
(IY-$ VR A A NAVV SRRV VEVAR & \ VAAR/YE - P4
< IYYO SeYET O BIVAR YEYAND)Y | YEYAN DY C3
ofee¥ A TR B ) IR | OV/B0- Cz
/-0 SIVEE Y/-AY  YYPYIVeY \ YYSYIV-Y C4

& oline iolis P4 4 C3 F4 Fz ab 3 N200 ailie p3b loj )3 09,5 65 (e cansl 0 033 LS ¥ ojlad Jods 55 457 jobo jlos
) 0825 osnltia (61> ine o5li5 P3 o C4 CZ < Fz F8 F7 F3 Fp2 «Fpl 4l ;5 Ll 35 o sanlite

WBlir ©pg0 4 Il o pite Jgi ol )3 &8 485 (oo LS 065 S8 o ()] (90l assaree slo ygel 038 S ¥ g
ol 005 )2 9051 IS 0505 (sl 4 )3 9 258 S 0503 )3 (g

B Iso 51 dny g Jd 09 )5 93 2 13 MABC-2 sl yg031 855 iljliiel 5 ,luilins] Bl o0l g (uilio £ Jgu>

2 895 J5S 295
9ol e 9ol Lt o9l o osedl oles
Oy (XY (AN (S0 (A (5,orY (Aee (WY W oy 303,18
(Vv (0vy (0,00 (- )88 (50 (VYA (0,00 (- VAF S &
(A5 (Vyoy  (F00 (50 (FAF (VAYE (0,00 (- A0) 5l oy
(XY (aYA - (Voe (V08 (VF (VoYY (S5 (AT o daaeS Sl g

(VY (VAR (YAY (O (Aee (AW (Y)Y (0P Ol g cdly s
(A5 (VATE (Vv (VFB8 (BAS (088 (VR (1YY sy aiily o4, o,
(VoY (VavA  (vys (oA (VoY (VWY (B (- VAT Lo ! Jalss
(avappaa (Bor AT (Bya ey (axs vy &S
(PR (+.0-F (V5 (- AV (NI (- AYD (Y 00V (- MR gawd (Sl g0
(Vv (22 (VFAOY (4 vEE (VY. (-2 (VEAYY (550 ‘5,5 Bud Wleo
(Favy (15V (VAR (- AFY (Yo 07) (270 (AMA (A2 ol )l
(A< XAY (VYA (080F+ (1Y-- (0A000 (VAVY (OTABA (VNOY 9031 JS 2500

S YVACP= +5o%) W oy (5305 41,8 (F= VFA-P= 2 YY0) puiio gl MABC-2 (sla 9050 03,5 (y905] e sl g 905] ol
¢l gl (F= ooV eep= AYY) ¢ opad dun oS Gl (F= -V P= < F+F) ¢ jlo o 5 (F=+,00Vep= - 20Y) ¢ (i 5 55 (F=
oy Jol oolil amyd 53 (I J (F= < F+Ap= +,08) ¢ Luw gl Jolai (F= +,oFeep= « AFY) ¢ aoiy 4 b 38, oy (F= +,YVop= - AFQ)
A5 a0l 0g)5 93 8 o 390 (slo e ) o uily)ly (Sam (08 Ll s ol |y &S WS (o V8 il pgd o3l a2y 5 S
295 )l gixe yito Sl plaS g el 901 0l

035 (9oj] o lp Shgmaymld (g3l @l 4 odlisi | Sy gyld Ggoil 51 o (uilylasS (Sad (58 (g )y sl ian
o may (/YA 92 /9Y5) (il G5 (VDY 5 /YON) W oy 313 51,8 e )3 (225 9 U558 09,5 sl 5 & MABC-2 (slayg0]
bl I35 (V¥ 5+ [OVY) diy dicdly i, oy o+ /¥) 5o FEA) O py 5 Bl y3 (VY 5+ /YDY) cymis dmuan O pg o[+ /FIA go/OVY)
Ol IsS iKad U5 e 4D )3 § i IS e 1 el lasS glis 45 3l ks ults g (+/03) 5o/¥A4) L o (105 5+/5YR)
93l dan () ine gl &S amd (o L3 598 e (9ol @l 0 Sl elssS s sl (253 Gl e s 8 L
led (o jlxe 1) (g pite Mz (puillgS Jelos I oslisl ol o

Yy



W
@ s, - 7 ,
=z Sl U/Jjﬁ/y.'.au&‘

275 9 S 09,5 (59051 o ST Al (5151 il lgS o 0 Jgaa

Slojlail gylize mhw T olalle  Oljgdome uiile (o351 dn,5 Ol jgdome Egexe [CHPWES 1P V29
<I¥8 olees MAYY UA¥Y ) AU/AF L o o3> 41,8
AN o/-0A Y/A¥Y VYA ) VYA S &
oIy ofeev Avas VOIVVY ) VO/VVE 5o oy
AR e ar/\AY ARTARAY ) ARARAY ot dsS U gy
“hoy oo VFF/AVA YV/voy ) YV oy Sl gcdl
AN ofeen va/avs ARZARE ) ARZARRE Ay duily o5 ol
</V¥Y o/¥a FIY AAYA ) MAYA L ! Jolas
-lovs ofees AARN /3 ) /N &S

5;4.9[)).) ‘UM) Ma.{ul))) c)Lcrvw)cleu»)u.)‘.) )])5 dLm)M JEl Dﬁ)fﬁduww‘bw oald UL-\AJQD)LNAJ J9.\>))4§)9b uLo.b
ol 0 odmlie (61> mo gy iS5 50 Lol 598 oo 0dalie (g)blime gles J S g L) Jobe cziy alsly o438, ofy Uy

Siplon ST s (568" (03, Moe (gl o 5 (B Ully) uas gloyiie 2 (S (2 yed Aldlie 0)90 Sy ST o) 2 SiRoS (2l Saa
P300 ailge (sla Sy a5 nl o b plosl 3litily; cume (slopiio | (B2 (owyp Sl S350 Elgel Jnmsliy Glomins .ol (543
85 5 oyt 3yse ol (103 Jlas] il 1 po g 3Lyt okizles 4 N200 ailge 5 YU gy 5 Jlosl odizlos a5
Olej syes Asbie Sl g o 2 (L5 3o ol gl cE)F 8 eolitl 2,50 MABC-2 (501 355 (8 > 5 ,Skae ()2 dize 52
O3l 03,5 i D 0505 09,8 g yed Ablie | e el aily oline LialS P4 P3 C3 F4 FZ asb 5 N200 adge ,5b
Molixe dgua”" I I g Ml Jolos g Moy aidl ) ol ol g 8l b anS B il o) M gy ol )1,8"
A5 odnlie (g)loline pois " S " 905l 03,3 55 g il
s & Ay Jpmiliy Sy

b &S 392 guad (YoVY) (e 5 1095 (YoVY) oylSam 5 U568 (V0¥ +) oylSan g gl gulis b g ol sloaily IS b 4
Cute Pl Syt o0 5 & Ll (e )3 00,8 (IS oy (Smlen JHST (5355 3 Slas 390 595 2 ) S (S cnpe
ok R ASle (s ) (Sfeler b Ol b (o900 U gl (Sanlea ) 4 Mo (368 53 (8l 3 Slae py (S cullad
Jale S5 plgie 4 a5 A8 o Lads qunliw (6 pdp IS gm0 b ]y (U 5 Slae g St Ty (650L 45 95 00 dlml (Sudg g g Julgs
(Snlan P31 4 Moo 5355 (59, 1 3y Syl 3 L LI i o8 Jlail SlopuslSis | (S 45 oo as g Lidlors
8 oSl Jolo Sy Cunl (S (859 Culld Cunl ro (R S5 5> Slowar Cullid g (h)59 S Ol J13 (o) )90 s
gty 525 iz g dlibls 5 (6;50L (o)) slapigesl 3 2, SMas e 5 2l 909 & e SBiyg Bl smas Sl e 5
WS aladls g 4295 (6 5L el 4B )3 gy pob 4 (tdligy g8 A 2980 anlS g SIS 11 wilid @SS > (gl
A0 o |y e (60,Slee allojls pa g (SO skl Blg o coslio e SIS 0 g 4y a8 Wledly s ba yidg s ] o0
B mas i (g pdicillas] ) age i S > (STl il s ploul a8 ol sddd asuie
odilze it ()3l S5 51 P300 5 N200 (cloailse 395 0 L5)15 csybsl cudled 350 55 & ERP (cloailyo oy lgane
ailfe &S S o Nl [liies ) 50 (F) 2l o Clate 555k ¢ adsl (g )lojl oS uSixio silgi oo i 4 P3005 N200
e IS o 58 o (53130 Aoy 3 ) ol sy S oSl a4 Y (5ylae 3 S ot 5 (o)L 1S5 N200
Jolis 4 adllas Sy 33 V) ol camlial Genly o b)) ooy > Sy deby 5 Loyl U etimd s olojl alss N200



W
@ s, - 7 ,
=z Sl U/Jjﬁ/y.'.au&‘

o5 al&ulily
University of Gom

255 65105b s N200 el algs )3 (ol (gt yeS i3 (So35 1) e (Sl piB a5 0 o3l (Lis gy VLS )3 9 56
(A) 2y (ooli8 (gaijeS 8 )3 oladidyy g sl 4B )5 18 wyp D90 1)1 (gy05L 5 IS @ Lo a8 AJSS ) 55 P300 adlge .l
33 o clailal a8 dles 1 wilons B o)L Jlosl (ol Laliste claolols DCD Jle oy 3 a0 lsl W a5 jglailon
laailis Sy lalal Sling 4s (S8 g Jlosl 9y 2ledil 52 (S Wil ()05 > slaibal Sliy 8 2 il i J S
cdld 3 Byb old g s Sl ,i8 awlal s g WSSS eliB s ¢ Sl o)US a8 a8 wish Ui 5 MR cldlas . il
5 pIEIL Jlo gly Canl 0ad by jro puiB slacs) Cunly 5 co Cuow Colld 5o 35050 j0 aBlite gt (A) dws 55 g5k
2 Cwly G o el ol Gl () ghlSen g 5 el SIS Slin 65550 Cond (il lacdld 3 38 ol GSen
01uiS o das udyb 4 (6,05b S ;5 P300 el oS wisly slpiiiy (8) o)ed 5 ominyg0 g Canl 5esd ()l35b slacdlas
BBES 9 S oo (2l 3l et g s8Il aled 35 pl )3 cplpls b BB ) (alpl S8 ) o o (Sl 40l g 39 o0
295 2] (6 lalS” (g2 Y6l B 855118 (o) 3590

@ yuiw P300 el (o)l pdaw G p3 N200 adho b aslio p3 48 5,8 slpiin o )en 5 oSl adllas p sliwl b g9,
Sl | gene i Sy s g g sm Sl (558 Jolns slacS s 1 45 PBOO ailye (el ol Liye 05355 5 (503
DCD 565 g (b 23, b 8555 N200 4 P300 claadlse (cla Sy 5 ohKen g slus asllae 13 3,5 oo )5 odlitul 3,40
@ ol @50 LSS 15 VY Jlo o ls op) g 5 odaliie P300 151 o adlge 93y atels 5 @glis ol s onlie cglite on b
S il ey 4 P00 ailge 156 o bl 5 psina DCD (g3l Jyui8 p3ole i gy 2 sl P00 ailfo s o 5
a5 (clad 4y ylai WS ol 3Ly awsets sdisles N200 oS ol oas 03l Lis (3)b 51 g (8) cowl by yo gunl Clwsl 5 3lus
S e Dbl wmd o 7y 0l asis Clliio S (6)05h L g 0L e (g5 JelS Wb o HUST )0 ddlhe 40 pl owyp dwy 0
&y DCD 5568 15 (oylssb cadSs sl (ojloy Cundy 3 (aogh BB dgutp a3 o lis a5 conlodls F,)  (g)oline 390 P4 g
Cawl 03

5 i)l oaen 5 pape B oy Jgpee uas sloales DCD (558 oy (S slaclee Jl S5l S
ol ks il 3L P300 a8 18l wnlys ol ol p5lSe o ol sl (e (V) 18 s ) el 8 S oo (gaipdod
LY s pa b oo Kbl S e slaculin > g 5k (6)k8) 5 Sas > ope

b 35 53 (B (apeS 538 (S35 ) e Jligd 8 4 05 oy (i gy Myt 5 0 Jals o adlin o, 3
Jas ge ool g Sllbghy Sy clacyld 4 (S s OleMbl 4568 o caw JUSg,% 0o (5) el 15, NOgo N200
J5t gy 5 S35 5 (I )y 255 Sl Sl sl p8 o oo S sledty Blge ooy gsly (505 e (65100900 Sllllne 5
ol &Sl oids Sy S Wl 1) Zusl (5L Jgue (olyal JiS SloliBl b S o Jles] Canl (o018, 8 ol a8 JIS5,68
Sojlo Jame clyuss §l g aS' ) SlacuaBge (500 cjle b dimd o ek 1y ol 5,16 cibllae Bun b S ye 457 Sloj 4o 4l
) 5 o U35 1y il 5

b delie > (6 icdinsd it ol 5 b ol (sinyeS 5 (sl Jub DCD (558 o5 v )8 Kb 5 (08
51 yieS DCD 51l a8 s sl b casls o o 1)y bl 4l ol xisls Solss guso (sl lojb sl 3 Lol aisls Wlo oblion
015 DCD sl 5 ,Slae )3 olps K gjloJled (665 )0 ciglis ol pépale a8 Jangni |y 95 g g (lavdel s silgs o Wl oyblion
Wl 3,31 )15y gas Sladllas j3 a8 | sl o s |y S5 DCD sl a8 sl oyl ssimd lis Conl (Koo godg0 ol g o0
(V+) sl adly yol38l elad (gui S puiB culled (gbjl ST (gyladn iulisl bl oids 0old LS

Byo |y &l yuiS 35 sl 5559l gl b guneds ol o onlive badlge il o 50 ol oyt W3 oo Ui guls &S jokailen

1- Kropotove



W
@ s, - 7 ,
=z Sl U/Jjﬁ/y.'.au&‘

e
opyed b cov iy DCD 48348 13 P300 adlge pabi oloj ams o lis g0 ol 45 5,8 oo ol 3905 saalite ysl oloj 5o
o5 Salae ol o ol 305 0,181 £pdgm (2l & (15 Sl 9 15 o ol 55 5 el e @ bl b (sl 2,5 o 13
(V+) 315 aiitne 13l ol atels &5 g adlge ) 3 b loj o te Vb
el gl adlye oyl dteld lsee 5 andl .l N200 adlge 13l o )3 saioes ol ) 0 sdnliie Sl yoss sdos (slus adlllan BMS
S oximd lis NOGO N200 adlge o5 aiiS’ o JVaiwl Jliies 1 By 3,S5 oanliie N200 aials p3  Solss zud 5 gl g ol cns
o2 Jo o225 L NOGO N200 o 5l 5 48 o g8 s (31100 Al o )3 1y a2l ks S 88 sl s 2 VL ()0 B30
N200 adlge a5 s z ko osl ol Yoo F Jlo po oLlKen o) uilp andllas )3 .l colio gl K o oy j3 (38> asbiys 5
Al lie a5 395 0 o 9 W3 o Lt |y adle ol p b loj LialS adllae ! zols calply wco)bjl & ol Yol il sdnles
YY) Canl oas &l)) slacS oo > lds plSin 345 (awseils cely o jed
Gl 00 0313 Cms slailinl= Slig aSid 4 puimel sladilis jl dn i ()l (o5lo by M oS Wiols L5 ()b pguad Slallas
ool il 1S5 (gleal Gua S ply o (ol S s a8y CMSUe jd (sloscld lavsie— Sl Sl Canl S aSIls 55 (YY)
9 (Slim oo » &ls) FA 5 FZ 5 (lalal g )5 adlg) P4 3 P3 515 )5 N200 adlge ;55 o, gyl i anlllas
5 I35 GEE 50,8 ey sl Sliwen (25 slaylS aSul b i oaalie P4 g FZ  slg 55 P00 adye 18l oloj o olpuss
b )5k dgute el Gy Sl pol el (S oS 3 0 (i3 58 ol Sl 23V Jomiael (> 08y 3 o e slacS o
Sy g dog Majls a5 (Sl jed )3 0hag g Sl LS )3 (355 )3y (BLd 3 Slae b (G lacdld ) €800 ) (o0 ol @
(YY) 295 oo (3L sl 53 50 T g pdy JSS il 4 oo Sl ped ol 45 ol o 00l )lis S o o i &l yale
S > 38es
5 €8l b S QU il ) M g b B el e 3 (028 09)F e dlilie | gy oS 00l Lt b
s oanlie (g )bline yuss " ST & ygesl 03,5 1 g sl Hbline 390" I (I g Ml ol " g Masy atil o33, ol," Ob
Olyss odnliie pae ol 03505 SaS (g )boline IS5 4 b5 )by Jolsd g (6,08 B bl &5 Sla puaie Doupp & (S Sl e dolip (il
V) 03l s (o sl Slee (Simlen Jolo )3 bl JSie e 4y sl (00 (o35 65 (2> SV it 13 jlolias
Shb G355 (8 > Oylee dulieo (el g9590 cl sl (ano 13, b G355 09,5 (85 jlaip Sl BT odas sla Cuje il (S
Ol s 1 o 401 L 35 Hledl ) Ken g slus asslis S o ool8 1) Wl 09,5 L 1) M lae plodil o (sas) (Sinlon M3
Ego90 ol 908,55 18 aub ady b 58568 5kl Slyes s > Lol cél e MABC 4051 ;5 DCD 5348 @l JLigd
(1) 320 5o (BBlis ()0 bl b oy (3 cume ol CaniS laailis (b (Sialon M (il 5358y o oLt
olts DCD o558 4y bgyo sl sy 9 3685 ol @l d5ee (V) (99 e 50 (SienS omy> 5 g sl &5 )
Dgud o bl S 0,S8lee danpy sl S Calld e sladilie Lol siiis s S slacdlled (o gyl Sl b Jad g
LI W B G  F W)
Gy 0l & lgis a g canl 43,5 155 asdllae 5y90 P300 adlhe ;I clas NOQO adss ERP ;IN200 adlye <3l slaJlo 5
5l ol b3 L ERP Log dls jo )3 3,5 0 )8 edliwl 5y90 <8y (6505 o5l il anlp (luilely 9 cunle Sy
gl 51 B Jle sl )l (603l 9,5 9 U s (sl (glite Wl sl o8 o s o s a4y 8 sy 4 el Jruilsy
ogpd y3 S (B3l 1) SAT puws g S e jpdn Ml 503 (B g 38 Ay ;N0 S e b e ) (5L S e
B 29 pbosl (63)90 lalllas dipo ) 33 398 o dlpiudiy (plpls .lo oandisy (63,8 (slacglds Cuwl i oul dlluy (pl j> &7 dudos
355 B syt Sy9m 550 S 4 sho 58 (53l JIb (sl

1- France
2- Conflict Monitoring
3- Plastic



W
@ s, - 7 X
NSV 7S S8 w,ws/‘“.;uwf

o5 al&ulily
University of Gom

& dluly 23 liilyy gla jad s Wlgn cul (Sew idgh cpl 50 odd Bl S s 4ol oS ol i gaiss cpl 5l el il UL o
s dgu |y (eddy (Simlen M clyls 8568 S > 5,Shee 3 N200 sl

oiRe WS Jgol 51 595
ST cyls, aler j) ESES 5 L ol 55 SMS] sl o bl (slo arllygios alS cule, b g 63,5 Glual b adllas o]
ol 4 pdy pboil 530l ale e SleMbl jl cblis g blos ygo jd Lidgh 5 s pS0)lS 5> @ildbgls
Sl ash SluSy a8l Giniem slal Jolhe adS o idgh cpl Bl s
o ol
At 8Ly (gt 5 (6o csosas i 2 o el @lie Sl e S S tingl onl (b
&8be o)l
S8 gdlie ol Wlis oyl S ks ol b
S5l Sl
20,8 o SIy08 g Sis wlanily (o) Sen imgh pl gla] 0 &S wylie lpde o BuLS S W5 4SS

1. Valentini NC, Ramalho MH, Oliveira MA. Movement assessment battery for children-2:
translation, reliability, and validity for Brazilian children. Journal of Research in Developmental
Disabilities. 2014;35:733-740. doi:10.1016/j.ridd.2013.10.028

2. Smits-Engelsman B, Bonney E, Ferguson G. Motor skill learning in children with and without
Developmental Coordination Disorder. Human Movement Science. 2020;74:102-130.
d0i:10.1016/j.humov.2020.102530

3. Parr JVV, Foster RJ, Wood G, Thomas NM, Hollands MA. Children With Developmental
Coordination Disorder Show Altered Visuomotor Control During Stair Negotiation Associated
With Heightened State Anxiety. Frontiers in Human Neuroscience. 2020;14:512-523.
d0i:10.3389/fnhum.2020.00512

4. Roy A. Connectionism, controllers and a brain theory. IEEE transactions on systems, man and
cybernetics- part a: systems and humans. 2008;38:1434-1441. doi:10.1109/TSMCA.2008.2002897

5. Morrison C, Taler V. ERP measures of the effects of age and bilingualism on working memory
performance. Neuropsychologia. 2020;143:107-120.
doi:10.1016/j.neuropsychologia.2020.107520

6. Hajcak G, Foti D. Empirical, methodological, and theoretical connections between the late positive
potential and P300 as neural responses to stimulus significance: An integrative review.
Psychophysiology. 2020;57 (7):111-123. doi:10.1111/psyp.13425

7. LinY, Schack T, Koester D. Coordinating Initial and Final Action Goals in Planning Grasp-to-
Rotate Movements: An ERP Study. Neuroscience. 2021;459:70-84.
doi:10.1016/j.neuroscience.2021.01.032

8. Yul,Wang X, Lyu Y, Ding L, Jia J, Tong S, Guo X. Electrophysiological Evidences for the
Rotational Uncertainty Effect in the Hand Mental Rotation: An ERP and ERS/ERD Study.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

W
@ s, - 7 s
NSV 7S S8 U/JV(}/& -/

o5 al&ulily
University of Gom

Neuroscience. 2020;432:205-215. doi:10.1016/j.neuroscience.2020.02.034

Diaz-Pérez A, Vicente-Nicolas G, Valero-Garcia AV. Music, body movement, and dance
intervention program for children with developmental coordination disorder. Psychology of Music.
2020;1-12. d0i:10.1177/0305735620947133

Alloway TP, Archibald L. Working Memory and Learning in Children with Developmental
Coordination Disorder and Specific Language Impairment. Journal of Learning Disabilities.
2008;41 (3):251-262. doi:10.1177/0022219408315815

Brown D. An ERP investigation of premotor sensory activity and response control in adults with
Developmental Coordination Disorder [Doctoral thesis]. Goldsmiths, University of London; 2011.
Sartori RF, Valentini NC, Fonseca RP. Executive function in children with and without
developmental coordination disorder: A comparative study. Child: care, health and development.
2020;46 (3):294-302. doi:10.1111/cch.12743

Mirabella G, Mancini C, Valente F, Cardona F. Children with primary complex motor stereotypies
show impaired reactive but not proactive inhibition. Cortex. 2020;124:250-259.
doi:10.1016/j.cortex.2019.11.016

Houwen S, Kamphorst E, Van der Veer G, Cantell M. Identifying patterns of motor performance,
executive functioning, and verbal ability in preschool children: A latent profile analysis. Research
in Developmental Disabilities. 2019;84:3-15. doi:10.1016/j.ridd.2018.08.013

Morton S, Bastian A. Prism adaptation during walking generalizes to reaching and requires the
cerebellum. Journal of Neurophysiology. 2004;92:2497-2509. doi:10.1152/jn.00208.2004

Morton C. The effect of a group motor skills programme on the participation and movement ability
of children with developmental coordination disorder [Thesis]. Public Health, Physiotherapy and
Sports Science Theses, University College Dublin; 2015.

Farhat FH, Hsairi |, Baati H, Engelsman S, Masmoudi K, Mchirgui R, Triki CH, Moalla W. The
effect of a motor skills training program in the improvement of practiced and non-practiced tasks
performance in children with developmental coordination disorder (DCD). Human Movement
Science. 2016;46:10-22. doi:10.1016/j.humov.2016.03.004

Sarrami L, Ghasemi A, Arabameri E, Kashi A. Psychometric properties of movement assessment
battery for children-2 in 36 Years old children in Isfahan. MEJDS. 2019;9:92. (In Persian).
Akbaripour R, Daneshfar A, Shojaei M. Reliability of the movement Assessment Battery for
Children - Second Edition (MABC-2) in children aged 7-10 years in Tehran. J Rehab Med. 2019;7
(4):90-96. (In Persian). doi:10.2340/16501977-2544

Tsai C-L, Pan C-Y, Cherng R-J, Wu S-K. Dual-task study of cognitive and postural interference: a
preliminary investigation of the automatization deficit hypothesis of developmental co-ordination
disorder. Child: Care, Health & Development. 2009;35 (4):551-560. doi:10.1111/j.1365-
2214.2009.00949.x

Shie R, Izadi-Najafabadi S, Zwicker JG. Children with developmental coordination disorder show
altered functional connectivity compared to peers. Neurolmage: Clinical. 2020;27:102-114.
d0i:10.1016/j.nicl.2020.102213

Parke EM, Thaler NS, Etcoff LM, Allen DN. Intellectual Profiles in Children With ADHD and
Comorbid Learning and Motor Disorders. Journal of Attention Disorders. 2020;24 (9):1227-1236.
doi:10.1177/1087054717719475

Querne L, Berquin P, Vernier-Hauvette M-P, Fall S, Deltour L, Meyer M-E, et al. Dysfunction of
the attentional brain network in children with developmental coordination disorder: A fMRI study.
Brain Research. 2008;1244:89-102. doi:10.1016/j.brainres.2008.06.085

Rivard L, Missiuna C, Pollock N, David KS. Developmental coordination disorder (DCD). In:
Campbell SK, Palisano RJ, Orlin MN, editors. Physical therapy for children. 4th ed. St. Louis, MO:
Elsevier; 2011. p. 498-538.

Soltani Nejad S, Kashi A, Zarezadeh M, Ghasemi A. Effectiveness of motor activities with and



26.

217.

28.

29.

30.

31.

W
@ s, - 7 X
NSV 7S S8 w,ws/‘“.;uwf

o5 al&ulily
University of Gom

without music on manual dexterity in children with Autism Spectrum Disorder. Empowering
Exceptional Children Journal. 2020;11 (33):53-61. (In Persian).
doi:10.22054/eecj.2020.52587.1682

EbrahimiSani S, Sohrabi M, Taheri H, Agdasi MT, Amiri S. Effects of virtual reality training
intervention on predictive motor control of children with DCD — A randomized controlled trial.
Research in Developmental Disabilities. 2020;107:1-15. doi:10.1016/j.ridd.2020.103786
Mahmoodifar E, Movahedi AR, Arabameri E, Faramarzi S. The Effects of Transcranial Direct
Current Stimulation and Selective Motor Training on Gross Motor Skills in Children with Autism
Spectrum Disorders. Motor  Behavior. 2018;10 (32):79-96. (In Persian).
d0i:10.22054/jmb.2018.4240

Taghi Garehbagh M, Mohamadzadeh H. The Effect of Selected Exercise Programs on the Simple
and Selective Reaction Time among Students with Development Coordination Disorder.
Psychology of Exceptional Individuals. 2020;10 (37):59-74. doi:10.22054/peij.2020.46652.1016
Riggins T, Scott LS. P300 development from infancy to adolescence. Psychophysiology. 2020;57
(7):133-146. doi:10.1111/psyp.13526

Wilson PH, Butson M. Deficits underlying DCD. In: Geuze RH, editor. Developmental
coordination disorder. A review of current approaches. 2006;1:111-137. Marseille, France: Solal
Editeurs.

Posner M, Rothbart M, Sheese B. Attention genes. Developmental Science. 2007;10:24-29.
doi:10.1111/j.1467-7687.2007.00557.x



