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ARTICLEINFO ABSTRACT

Keywords: Background and Purpose: Dysgraphia causes some serious problems in writing which is an abstract
Executive functions, and complex activity. Given the relationship between dysgraphia and various cognitive functions,
perceptual-motor skills, this study aimed to evaluate the effectiveness of perceptual-motor skills training on the executive
dysgraphia functions in students with dysgraphia.
Method: This research was a quasi-experimental study with pretest-posttest control group design.
The population included all the students with dysgraphia and aged 8 to 12 who had referred to the
learning disability centers in Rasht during the academic year 2023-2024. From this population, a
sample of 26 students was selected by convenience sampling and then randomly assigned to the
experimental (n=13) and control group (n=13). The experimental group received twelve 45-min
sessions of the Werner-Rini perceptual-motor skills program training, while the control group
underwent the routine training provided by the learning disability center; however, they received a
summary of the intervention at the end of the study. Data were collected by Minnesota Handwriting
Test (1993) and Barkley Deficits in Executive Functioning Scale--Children and Adolescents
(BDEFS-CA) (2012). The data were analyzed using analysis of covariance in SPSS-26.
Results: The results of the data analysis indicated that perceptual-motor skills training led to the
improvement of executive functions (F=28.87, P<0.05) and its components, including self-
management of time (F=8.21, P<0.05), self-organization/problem-solving (F=5.77, P<0.05), self-
control/inhibition (F=6.50, P<0.05), self-motivation (F=11.04, P<0.05), and emotional self-
regulation (F=5.17, P<0.05) in the students with dysgraphia (P<0.05).
Conclusion: Perceptual-motor skills training can enhance brain growth and development by
stimulating neural pathways. Also, it can lead to the improvement of executive functions such as self-
management of time, self-organization/problem-solving, self-control/inhibition, self-motivation, and
Received: 27 Mar 2024 emotional self-regulation in students with dysgraphia by increasing the function of the neural system.
Accepted: 19 Jul 2024 Therefore, it can be considered as one of the key intervention strategies for the rehabilitation of these
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Introduction

Dysgraphia is a disorder characterized by difficulties in writing
at any stage, including the problems in formation and legibility
of letters, letters spacing, spelling, fine motor coordination, rate
of writing, grammar, and composition (1) and it manifests itself
as a disability in handwriting skills, spelling, or a combination
of them during the child's development (2). The term specific
learning disorder with impairment in written expression is
applied to children with writing difficulties who, despite having
normal intelligence, have significant problems in writing,
including illegibility (3). Children with dysgraphia exhibit slow
writing or copying style, which makes the writing process
difficult for the learner (5).

These children exhibit difficulties in motor skills, visual
perception, and a range of cognitive abilities, including
working memory, self-initiating, and inhibition (4). Research
evidence indicates that these children perform poorly in
executive functions compared to typically developing children
(7). Executive functions comprise a set of thinking skills, which
include stopping unwanted responses, flexibility, and recalling
necessary information to solve problems (8). Although these
components operate independently in various aspects, they are
closely interconnected (6), and deficits in any of them can
adversely impact the functioning of other abilities (10). The
dependence of the development of these functions on childhood
necessitates the timely identification and treatment of
weaknesses in executive functions (13).

One of the activities that has recently been undertaken to
improve executive functions is perceptual-motor training (14).
Skills that assist individuals to perceive the sensory information
more cognitively and to process them mentally, while at the
same time enable them to pay more attention to the motor skills
and to direct motor skills in a smooth, coordinated manner
towards achieving a goal, are called perceptual-motor skills
(15). Motor skills training can be utilized as an effective
therapeutic approach for learning in children with disorders
(16). This is because physical activity leads to neurogenesis and
improves the function of memory and hippocampus (20). On
the other hand, delays in perceptual-motor development are
strongly associated with cognitive performance levels in
children (21). Enhancing these skills is essential for generating
coordinated, balanced, and goal-oriented responses (22) and
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influences the executive functions and cognitive processes of
children (18, 23-32). Thus, the present study aims to investigate
the effectiveness of perceptual-motor skills training on the
executive functions of students with dysgraphia.

Method

This research was a quasi-experimental study with pretest-
posttest control group design. The population consisted of male
students with dysgraphia aged 8 to 12 who had referred to
learning disability centers in Rasht during the academic year
2023-2024. The sample included thirty students who were
diagnosed with dysgraphia based on their educational
performance and diagnostic tests conducted by teachers and
psychologists at the treatment centers, according to the fifth
edition of the Diagnostic and Statistical Manual of Mental
Disorders (DSM-5). Participants were selected by convenience
sampling and then randomly assigned to either the experimental
(n=13) or control group (n=13). Before any intervention, both
groups completed the pre-test and then, one week after the
intervention, the post-test was conducted for them. The
intervention program consisted of Werner-Rini perceptual-
motor skills training (41) which was implemented for the
experimental group within twelve 45-min sessions, three times
a week. Meanwhile, the control group received only the
standard training offered by the learning disability center;
however, a summary of the intervention program was provided
to them at the end of the study. During the intervention process,
two participants from each group dropped out due to various
reasons, leaving a final sample of 13 participants from each
group. The inclusion criteria for the study included: written
consent for the participation given by the child’s parents or
legal guardian, while the exclusion criteria included
comorbidity of dysgraphia with other neurodevelopmental
disorders and receiving an intervention like the training
program applied in this research. The research tools included
the Iranian standardized version of Minnesota Handwriting
Test (34, 35) and the Barkley Deficits in Executive Functioning
Scale--Children and Adolescents (BDEFS-CA) (39). Finally,
the data were analyzed using covariance analysis in SPSS-26.

Results

Table 1 shows the descriptive results including the mean scores
and SD of the executive functions and their components at the
pre-test and post-test phases for the sample group.

Table 1. Mean Score and SD of the variables in the experimental and control groups

Variables Pre-test Post-test
Mean SD S-W Sig. Mean SD S-W Sig.
Executive function (total score) Exp. 177.92 37.38 0.92 023 14431 3157 095 053
Con. 149.15 44.04 0.97 0.86 152 3864 094 051
Self-management of time Exp. 35.38 8.65 0.96 0.71 28.46 721 090 015
Con. 2731 553 0.94 0.45 29.08 724 094 052
L . Exp. 33.15 11.23 0.96 0.80 25.54 747 095 059
organization/problem-solving-Self Con. 27.92 9.82 0.93 031 27.92 655 095 054
Self-motivation Exp. 36.00 9.53 0.91 0.19 26.54 708 092 022
Con. 31.54 1052 0.95 0.65 31.69 920 097 083
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Emotional Self-regulation Exp. 40.08 8.10 0.94 0.51 35.85 8.26 0.92 0.23
Con. 35.23 13.76 0.93 0.34 36.31 12.82 0.97 0.85

Self-control/inhibition Exp. 33.31 8.76 0.97 0.91 27.92 8.08 0.98 0.99
Con. 27.15 9.66 0.94 0.43 27.00 9.78 0.90 0.15

Descriptive results showed that the mean scores of executive
functions and their components in the experimental group
changed from 177.92 in the pre-test phase to 144.31 in the post-
test phase. (Lower score means that the individual has higher
executive function). At the inferential level, besides confirming
the assumptions of both tests, univariate analysis of covariance
(ANCOVA) was conducted to investigate the total score of
executive functions, while multivariate analysis of covariance
(MANCOVA) was used to investigate the significance of
differences found for the components. The results of ANCOVA
for the total score of the executive functions showed that the F-
value for the total score of the executive function variable was
28.87, which was significant at the level of 0.001. Additionally,
the eta-squared coefficient was 0.557, indicating a significant
difference between the experimental and control groups in
executive functions. It is worth mentioning that the corrected
mean score of the executive function at the post-test phase was
132.81 and 163.50, respectively, which is significance at the
level of 0.001. About this result it can be said that the
perceptual-motor skills improve the executive functions of
students with dysgraphia.

Furthermore, to determine the effectiveness of perceptual-
motor skills training on the components of executive functions,
multivariate analysis of covariance (MANCOVA) was used. To
determine the overall effect of the group on the components of
executive functions, Wilks' Lambda test was used. The results
revealed that the effect of the group on the composite score of
the executive function components in students with dysgraphia
at the post-test phase was significant, as shown by Wilks'
Lambda (Wilks' Lambda=0.420, F=4.137, P = 0.015).
Moreover, the results of the test showed that there was a
significant difference between the experimental and control
groups in terms of self-management of time (F=8.21, P=0.01),
self-organization/problem-solving (F=5.77, P=0.027), self-
control/inhibition (F=6.50, P=0.02), self-motivation (F=11.04,
P=0.004), and emotional self-regulation (F=5.17, P=0.035) at
the level of 0.05.The effect sizes for the components of self-
management of time, self-organization/problem-solving, self-
control/inhibition, self-motivation, and emotional self-
regulation were found to be 0.302, 0.233, 0.255, 0.367 and
0.214, respectively. Also, results of the corrected means at the
post-test phase showed that the mean score of the experimental
group in the self-management of time (25.57), self-
organization/problem-solving (23.77), self-control/inhibition
(25.14), self-motivation (24.66), and emotional self-regulation
(33.04) is lower than the control group, i.e. 31.97, 29.69, 29.78,
33.58 and 39.12, respectively. Considering these results, it can
be claimed that the perceptual-motor skills training effectively
improves the executive functions of students with dysgraphia
(because gaining lower scores in the executive functions

questionnaire means that the child has higher executive
functions).

Conclusion

Results of this research show the effectiveness of motor-
perceptual skills on executive functions of students with
dysgraphia, which is in line with earlier studies (23, 27 & 28)
about the importance of motor-perceptual skills training. To
explain these findings, it can be said that planned physical
exercises with higher cognitive focus, including the perceptual-
motor program, lead to engagement and activation of brain
regions related to movement. This may be a reason for this
finding that when the activity of motor areas increases in the
brain of children, their cognitive performance increases too
(20).

In other words, movement serves as the easiest and quickest
pathway for internal exploration and stimulation of brain
potential. Neuroscientists consider motor activity as a stimulus
for neural pathways in the brain, believing that physical
activities influence the growth of brain cells and, by affecting
neurogenesis, induce independent structural and functional
changes in the nervous system. Perceptual-motor exercises
enhance the neurophysiological efficiency and development of
the brain, leading to the improved performance of the nervous
system and cognitive functions (14). Put it in another way, these
skills provide an appropriate opportunity for taking various
sensory inputs from the environment and impact on the
improvement of the interaction between the brain cortex and
the cerebellum; hence, directly and indirectly influencing the
cognitive performance (32). Therefore, one of the appropriate
and essential strategies for positively influencing and
improving executive functions in students with dysgraphia is
perceptual-motor skills training.

Among the limitations of this study, we can mention use of
purposeful sampling, failure to follow-up the results, attrition
of the participants, and use of questionnaire. Therefore, future
researchers are suggested to use random sampling techniques,
consider the follow-up stage for the interventions, and use
performance-based tests besides the executive function
questionnaire. Additionally, it is suggested that part of the class
weekly curriculum be dedicated to the practice of perceptual-
motor skills, and efforts should be made to train the parents and
to ask for their collaboration to consider conducting this
intervention on their children from the very beginning age in
the house, preschool or elementary school. Also, it is
recommended that this intervention be applied formally and
informally to preschool children suspected of having learning
disabilities.
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6. Problem-solving

7. Self-control

8. Self-motivation

9. Emotional self-regulation

10. Coolidge Personality and Neuropsychological Inventory

S Ay el el 5 il 8 b 5

Catl 0555 O3> dalij ¢L§L‘..ZT (e

Sl 5 S b T ¢35 bl \

e sl
0531

1. Content validity ratio (CVR)

2. Content validity index (CVI)

3. Barkley Deficits in Executive functioning scale- Children and
Adolescents (BDEFS-CA)

4. Self-management of time

5. Self-organization

Archive of SID.i

[aw"n"?“\f.’j‘fj?’fm Y2 7= e A’:\'""—W.va\]



Archive of SID.ir

VFer Ol oF oylad )Y OJ})LSQ;O‘jJQuMMMJ

Q‘)&A)élb)fﬁ}wu)ﬂ\

o Lol Ol saT s ol e ST 5 (S o = SThsl sl slgn 50T (i )

3 dsle Las 5 05l O Hlge Sl 58
Soglae Loyl i

53 Jsl Bim 5 0515 Oles Sl

osliza Lyl 5

GRIFOL Gl Gl ot
S 5 lapll 235 51 BT
BT Jols 552,18
3 (b (Sl Condy S8 Ay
Ll 5 pos 5l eSS AT ol

ol

Lol (ol QUls 5o oo ,hy
Iz

&Q;,uu&tﬁﬁuﬁ);a;‘ﬁ
jﬂfa-?dflj.s\;&ig-%ﬁc&tﬁ
bl Sy bl 5 s
Ll gyl a,ler 5> S8y
9 cé)lJ:Li JLST 36)14:.3.: )

Golhas ‘_QI‘,; (sabasl>

S e & L BT 210

s 9 i S5l s 9 63455

— s 5 o Salen 53 Sy
s b S dleeldy 5 ot
W b

— s 5 o Soalen 53 S8y
s b (S dleeldy 5 ot
W b

Bl 540 o o3 L I >

Obs 5 —Jslas ases -3l 50 O
—aexdB 0515 o - olb
ki JSa!
Obs i —dsles s —a 3l 50 O g
—4x 6 -05l5 o -
ek JISa!

—olewaz 5 4T —Oludl ey s
S5l 5 1 5he

—bo s g blalld so ) e
5 Sl 5 g ,m— 2blg
g
8B 5wl -0kl | (65T
s — rkin JISE s g2 — oy
s (laeST b — i JSI
23\ o — el e B
s s baSs ol
o e
— O g — IS 5
Sk 5 o =0 S Okl
s
—cs) L 6):‘T¢§5) ENSS) Jf
Sle Aoeda —dunsl (slras
23375 3 obais il
~SSl - oy sl
St AT K -l
g5 O dUS 5 o g 5
PR
— eSSl - g sladke
St AT K -l
a5 —OILJUS 5 -0 g0
4= -9
= dlF e =l e
el
35l aule s JS ooy
ki JISa!

93 oI5l 5 esll 0l S 5 Jsl Lai

OT L Lo e Ol a3 5 ol cO315 il Y
015 ok s bé
BE) J‘.\.Ll_}.é\}gﬂ?gl‘ WOl QU}J}WJ@E} _ _
OT L L5 o Sl o3 5 cdles 315 bjgeT i
O5l5 sk s b
Slacand Coln (S sla S gl 4 . B
_ _ Sl el gl lxlu;ﬁ‘@tfl‘;‘;j,‘\
ST S o K8 55 Ol Ll ¢ _ \
- Ol Las e
Cde Cbluys g J e g clgl J5e
b o s aed s g s s Ol 5 (G ola BT 55T R
wbdd Lils) b a3 Ol ks e
Al 2 6T Sl 5 o JSK (65l o 5
Ll o gleil K8 - 55 abail> OT b das o Sl jes 5 K8 ST sl 55 50T 5
AT 05,8 S 5L sl 5 ealdsl
S o oty b (gl b2 25
5 3 Syl e o) Sy o) Kan ¢ it OT L das o Sl a3 5 ol STyl 55 paT %
e J5 il e
Jw\ad)\u\:;.ik:dcg)\w;"))\@p:% _
(S JRCH T S S NS R S PR S PV
L;“}; A]éjb_,céji.,\:;f» G‘}M (ol _ A
o
Sl
230 05 AET 5 o iz oy 05 40 25 Sl o3 5 e iz STl 25 50T .
O 5 Las OTL Ls e
‘c»‘\iﬁ»“)—ﬂ‘g{m’:‘uﬁ{jb@ffdw‘ o
_ S o STyl el
LL?J‘}‘E}H?‘QJJH%&L“’ . o \e
R )
U
‘c»‘\iﬁ»“)—ﬂ‘g{m’:‘uﬁ{jb@ffdw‘ o
Lyl 5l SLalos i 1
5ol 5 ¢l g i (T 5 ol O -
OT L Ls e Ol o3
. BB LT
U
5\_){ QL& e:L«T; ol plowl LthL}:j‘,AT‘)}jA
g QLJq-g;lf)}jA \Y

03T 12!

L;u@)sp},}éusuﬁwu\jﬂjsu)u@bsﬁm
IS ol S 3l day e L OBl Sl a3
abeiTos S 510 05 8 55 55 dslas Lias b aised 53l cplllg
by agh glaeliiow 5 Ldd Al (IS 65 8 a0

Ul s 5 a5 sl oslsl e Izl WS ol 1 50 (sla s gome
S s bl S gl (slas e 5 o anrl e OUST Ol

GIIs 35aT B ¥ 58750 ol 51t Al o5 (6,8 5L UL

79

Archive of SID.ir



Archive of SID.ir

Q‘)&A)élb)fﬁ}wu)ﬂ\

o Lol Ol saT s ol e ST 5 (S o = SThsl sl slgn 50T (i )

SRk ol 5 e I3 ST 0L s 1 (6,8 5L SUUs S e
3 ey LT 3l i e (5515 4 4o 5 L baesls Llow g
S5 p3U s eolinul (g ek 5 65 il ols ST o ¢ bz
ploxst SPSS J13le 5 Y9 e b baosls alos o 5 5515 5 ol
RV

sl

S S (sl e Jloms 31wl 5 Kok Jol b o 5 sladly
(0305 T iy ESSE @ 45 505 015 50T 2505 53 0T (glaadlje 5 ol >

R PR 43‘)‘ Y d_}~\> B Q}A)Tw.g_

S el a3 by ia s J_:& GseT ils yale) cpdiy
B i g delsl 4 ol cCalibes fUs a8 Y 05 8 a5l olbojT
33 B Cley S Ldile L 45503 Woy S a5l ol s
@A S Eagh )0 OS h S wiges ol 3 Culb ¢ hagsy
5 Lle o 3L aSle e LT lelbl a8 u5 o3y Ol -l
05,5 S35 2 oplly Sl 5553 oy o 53 6 i dgane Sy
)QU}ATL}J‘J U-gvdb‘\u}—-ﬁb' cg_l:ij:}_.i: rbu\ 415-‘.,\_4‘}:50‘;
~ Sl e lge Si5seT sl 555 @l (6,8 5L Sl ST
QU&'}‘;\JPA):JLEAJ"MJ&L&)}‘JM}S d’.ﬁj—)a'))w“sf
6l (xin F e &) axin 53 5L Y (glaids PO ad> \Y b (6,55l

Jjw Lghurijjﬁ-\-a\;a);s\fujb-).ﬁ c.\_.':ux_?b\ ‘RLAJ.TQJJ?

‘05&}7& Jo1 50 50 L& @ olg g d.‘..gl.ch Sog 5 58 Ly gilusl Q!j}cT ol 5o of SLadtae g sl GBS Hlre Bl il § (uSle Y Jou

09031
03037 03037 o
Slobxo S-W o kT Jlxe Sl =il Sk Slolxe S-W o )LT Jlre Il =il S
+ /0¥ +/40 ARV VFE/ o/YY +/AY YV/¥A VVY/AY u;‘i\"JT
(Jf ajoi) le“)?‘ u.i.f

+/0) +/A¥ YA #F \OY/o e VN4 2 /Y Yf/ VFa/\0 a‘;
VAT DAY V/Y YA/X? /YN QVAY4 Vi) YO/¥A gii\-‘JT

_ Ol (o pe 555
LY +/4¥ \7A0¢ Ya/: A +/¥0 +/A¥ o/bv YV/¥ al; <
+ /04 +/40 \7An% Yo/0F VI VAY4 VV/YY Y/ J':.:LAJ',T

_ s Jo — Al jlus =
+/0F +/40 #1600 YV/AY /¥ v /4y 4/AY YV/AY al;
XY /Y V/eA Y#/0F VAR /41 4/0v Y&/ bt _

. P
C/AY (VAN LA ¥V/%4 2 /70 +/40 ARV YV /0f ol S
oYY +/QY NY? YO/AO 2 /0 +/A¥ VAR VAV J':.:LAJ',T

_ s (g s
*/AD VANY \Y/AY Y2/ ind v /4y A\vA%4 Yo/Yy al; < < (Jm
VAX </9A NN YV/AY /99 A% AY# FY/¥N bt _

= S5k = Sl >
+/\0 DAY /YA YV/+» +/FY +/A¥ /7% YV/\O ol S

osiaa (P>0/00) Lo g sy 5 Jla s w5 5l iy o ke
8 05037 el 5 2lesT slaes 5 s st (sla juilsly (oo
ity (Ban s S asmta i 05057 b o o3lin
O 35 Ogew S5 o Kan e g e (F=o/AFY P>1/00) ol
P>0/00) 55105 5 5m 5 Jalas | o s e 5 (SoS uiie oo 45 5ls

a5 b ol 6l 5l 5 O 8 s Kan 5 (F=/0¥Y

7Y

Sles S 55 hagh sl ite sl ol il 5 Kl ¥ Jpidr
ool a8 das o 0L 1y O 93T s 5 09057 i 53008 5 tale3T
03,5 33 45 ges 3131 Sl jas 5 Klis O 33T ey o o 55 Syl )
s ST 3L > (6 7S 0 ped 38 dr 2) Ll bl a8 2 LaST
PR g o (el sy 2 5 s UL ol ST S
(35 5 b el l S 5 L 05057 5l esls 035 Jle

313 QL5 0505T my 5 05T Sl e 53 sy sloa e

Archive of SID.i

[aw"n*'?“\f.’j‘fﬁ?’fm Y2 7= e A’:\"”"—W.w\]



Archive of SID.ir

VFer Ol oF oylad )Y OJ}.}“S.};O‘}J\:MLLMMMJ

Qb&o.h}éﬂé.nfﬁ,:-ﬂéb)ﬂ\

o Ll O 5T s ol Gl ST 5 (S o = (SThsl o lge 5 50T s

.Ma)@\eﬁh&j&&‘iﬂ};

olgf 9 Jiulo3T Slog & 13 22! Sl s (6 piiosT il 51995 ki Hg03T Zuld ¥ Jgus

Olg Clovye  (Sslokae F Ohgdme (Ol @M3T 4238 Olygdom Egesme o
\ */AOA offo0n 7a/f0 AARYYVAR! Y YO47 . /FY o.l..:tcar_a.?é}i“
\ +/NOF 0//000 \YZ/AY YOOVO/A+ \ YOOVO/A+ o,gTJ:.i
+/444 +/00V offo0n YA/AY OY46/0 \ OY40/0) abf
YA?/40 Yy FYAA/AY (P52

S (2 St P 03T Sl 513 O 8y
tes 5 by 4 313 0L bae s S 3wl s sla e il
P= /M) ds J = bl jLus = (F=1/0Y P=0/A99) Ol
(F=2 /A P=2¥00) oolssl - 6,5 g s (F=v/0YY
Sl el 5 (F=onY Poasy) a; Kol s
by pin ) p g il pl oy 8 3 (F=0/¥80 P=1/51Y)
sl S S Sbail e SuilslssS = il Sl e ile (Ko
P=2710) 03057 2l gl el s o3l M BOX 05457 5
b il sl o o385 pte 5 3 b oM BOX=YE/VFA F=1xv0
oSlls S Jd Sla b Bt o B o el 1A
S el Sl S saadlse oy 8 IS 51 s (sl (s e ki
S 5 pes S ks 0ls mls oS b eslizal S5 slball O go5T
ad o 53 s Sl ) Ol aaT J2ils ol ol sla 2ST (slaadd e
P=07030) ch Hslims Sy gliel 1 ol al 5 Og05T
slros 5 o ool oL «Wilks' Lambda =./fy. F=f/\vv
el GBS laadge ysol S 5 S > - STl adslis
o) S ol s 3013 3 m s (Sul3 e D5l O g 3T e Al e
— bl s Olej (2 pdes B slaad fa SIS S 5 ST
s 53580 s (135l - 65 s s e Jo
A oalial (g pitadinr ilslssS el 05037 51205 0 2y Sl

RGO PR U;)‘;F J)u\?)) QT@@&

&l (155KT) (5 pinsST b lssS Jdowi s ¥ Jgdr o
bl S O 503T s 530l S 5 taleiT 05,8 Soglis aunlis
05,5 53 o a3 g Ot s s 318 0 g05T 2 1 U8
3,03 35 (S ylakme S5l gl (sla BT ize 3ol S 5 ralesT
359 bos 8 53 o sl a5 s e OLE BI gl (P <0/ 0Y)
Sl 5 Sl lsline 0305 gy e 53 (85037 i 6OLT I8
el ela (S i Gulyly 5 dm )3 DO/V  sas ¢l +/0OV
Sl oS 15 0L el sl5 587 s sl 23T 3151 30
OFVAY) ol ot 28 55 23T o5 8 0 5n3T g 0k e
o 3 F o lTaar g LaS s (09900) ol 8oy 5 Kl s
S lge & S Ol 5 o Bl oyl 4 4 5 LTl lslime (/0 0))
QT Rl alm! SLa iS22 = S0
s o gl sl
— Sl e slge el (idw Sl (o) S (e
ks o - ALl s Ol s S
Sl melis s 5 (3K (lsil - 68 lens
A el (g etz il yls ST e 1 (ol 2l sla 1S
@l Gl ST laadl o sl O g 85 ot (Kes 4 e
J— 2l s (F=/¥FA P=0/09F) Ol o pdas 5 Julis
P=2/89F) oolssb - 6 8 es s «(F=2/010 P=2/00¥) al e
worplisg 5 F=R1v P=oory) ;800 o (=2 098

gs‘i"“aui\f\“"‘(P>'/'b)J}“")"’L‘*‘(Fz'/'\?4P=~/Q~A)6;\>=:A

4

Archive of SID.ir



Archive of SID.ir

O 5 las Seolls Lol e Sl O3 5T s ol 2l S ST (S o = (STHal Slacslge s i )
L1 SIS i (139556) & ey 1995 Julows 0go3T gl i Jyur
Olgs leoye  (Slobiae gtaw F oSl GoTaz 0 Olhademe Egacxe badlgo FTs
/A4. VY /e 5 VF /AN § AFF/AA O} g ke
</A¥ «/0AY e £/04 VY /f 5 VYY/EY s Jo = ailejlus
\ JASA e VQ/¥5 YWY § \FFE/Y 33k =6 S slges = ok st (5 S
+/4A4 SV ey SIFY 144/A0 5 1144/1Y Sl
\ VA e VV/AF FEA/ Y § YYAA/ A Slrr g it
JVVE Yy oy AIYY WY/ Y ) WY/ Y Ol (g pes g
VAl ¥alaz YA BV 1OV/F) ) 1OV/F) A Jo = atilejlus 5
PV AN /oY /0 av/Y . ) AR S b— 8 ylges s oL
MY YEY ¥ \V/oF FEY/PF ) FEY/PF Sl
«/BVA JYNE A oY 104/0+ ) 104/0+ Slor o ol

S5 4o 9 Lo
2SS 7SI SOl (i Sl e Sl B O
OLas laesls Jdos G:L“J g e sl U Ol 0T 0 sl sl s
P @A LS (S =Sl sladles 25 seT 45 5l
AR5 3 5m s 31 ras A (el lalias O ge 5Ty o o
@A GBS 2 S = S sl il (il S
b sl 3 5oen s il 05 STy 5 |y G il )b 015 50T 2505
(YA QXY ) iy gl oas mls b pblo 25 4l opl 5 g
Gl (—idu S48 g pl el yaen e ysba
Wl ol ol gl i8S slaad 3oy Sl Sl 5 S o STl
S pdyallanl (g 5la 3L cJlad alasle «(YY) (655 Hasls y cadi s |
21 (YA) 5SSy 5 )l a5 9 4(TY) d s Jo ( i
SR S L tles ST ) (6,8 3 JUH (slyls 015 aT 1
GBS 5 (S o Shal slal,lgs —isw jl Bl 4 sl
el bl & 53 e il s U Ol T 20 ol

BY YO Wwp el | VY -4 PP WS- P W V-1 PR P S
S 2l L ST 48T by plawl )3 5 ol sla S
OUSn 1 SK i ol ys Cand 5 sl 5 Ll Kt st
033 2 AR Ormer el o Sl sl 015 5eT s Lol
S lge G 53 5 S 3 g b 015 50T 215 4y S
68" oo ST 015 50T 5315 ol 55 4o cpl Sl 5 ol ] (gla 1S

Q‘)}ATUSH‘.} DL Pys 4 rl}u‘ Lguﬁj}'_ Jj-\..!u BL L.Z_.wb u:.n.& BL

4

ds\uéu,};&gu;@gt_x@u F sl a5 L

Wl g ptes o glaadl g 53 ol & 5 S > = SThsl slacs,lys
50503 5 (513568 slees s e fom = Adlej s
Solea (P</00) 5515 555 (g lakae sl Sloen el
Srptes st ghadlpe (S - Shsl slacles 5T Ko
(135 S slges s i e o - a LSl s 5 Ol
Ol jen ol 03y w1 Gl g g pdiin st 5 ¢ K00
slaadlse 5 S - SThsl glac,lge Sijsal —ide 5l
YY/W i Jo = Al jLws 5 o 3 ¥ /Y Olaj (1 ke -
YOIV (i 5l g5 oy YO/ (613 5b- 8 slgas s oy
@L:S Y PICENV TS AVA RPN &}?rﬁja}s) oy
05,5 oSSa 48 31> DLt D ga3T g 3 o el Sla oL
s o = p il j s g (YO/OV) Ol i e s 53 islasT
5 dVF88) 53K 5 (YONVF) (o535 5 slges s ((YFIVY)
o 02 o8 s 8GRl 5l S (VNF) Glaws g g oliis
(F4/0Y) 5 (FF/BA) ((YA/VA) «(Y4/94) «(FV/AY) s 5 an Lanadd 3o
S = Ssl Slge 5 CiE Ol g oo Bl opl a5 LS
o 5y U 0l seT 2l ol ol (sla 28 550 5 ialS o ga
s lms 4 gl ol (Gla S daliion 3 55 S Ol ad 0 2) 355 00

.(@‘SJ;Jb&‘ﬁ-‘db%%C)Jﬁ

Archive of SID.i

[aw"n*'?“\f.’j‘fﬁ?’fm Y2 7= e A’:\"”"—W.w\]



Archive of SID.ir

VFer Ol oF oylad )Y OJ})LS};O‘}J\:MHMMMJ

Qb&o.h}éﬂé.nfﬁ,:-“éb)ﬂ\

o Lol Ol saT s ol e ST 5 (S o = SThsl sl slgn 50T (i )

Cils o 5Ly U Ol saT 15 Gloman g g odiis 2 5 calia J>
Sl 00 Sl i 5 (S S5 015 18 Ll L ol sl
ol O 5aT S5l Jeams 5 S5 Jaos j5 S CIla ol 3
35 3 o e (a5 (S 3 Slas SIS p3 b L
g g 5 e sl )b 015 seT 2 ol ol sla 28
Olais ) Caliien (J 580 g0l b (Sla S 5o b 51 Slomar Zlad
Cdleb 5 5508 3l (b D S e (6 Sty s e
75 8 Jlal dlSa &S Ol s 50 05 Ob 2 53 Slawer
jb;.;),g,;aujg‘uom;@_,:}sswtauo\,;;@uﬁ
Ol n ool ol 5 (YQ) ol ol sl T 3 Sler Slled
— S st asl p dSle ol b (65 yauls  Slau Sl a3 5 S 0L
1P SR Gl 5 CS Lk 4 i by Sl b S
Vo 15 o 3 g0 () 5 Ly on i sin 53 oS s by n
e 3 S e Sl Il L aS sl asl ol ol s
DL ol gl 6l o SRl LT sl b5 Slas OS> 8
V.A\Jéu.i\ﬁ-\L;hui;faﬁs\j&_wtﬁdﬁ-\.\_»@ff—ébsl
et P 3 P S e Bos Oy 4y (Y0) A
Cle Olulidas . oal (§ 50 ity K o 5 5555 DL
il 25 S gr IelS e (o Gla s 0SS i ) (S
3,18 oo 1 sha Sladshe dpoi (S Sla b o dzs 50
5okl S i 5 &S o s 23055 Ly AU L
— S 3l Sl s ol 950 0 (a8 R 3 JEn (63 S,
S 5 6,85l b I Gy b ) L L 5 S
L3 on 3 g ) jre sad 9 U 5 (oae S5 58 o0 Slomer
OF) 358 o0 (2518 5 St 5 (o @i > Shoe Sl 31 Eel
Glasl g ys Sl (6l 1y erlin s 3 asylge ol s Sole
Jolize 3 Sles 35 5 A 0 @15 Lamme I it
s 5 s Do)yt 3 A o 5T atn 5 e S5, 58
3p—d oo dlgdy o, U\S)\J\fsaj;sl::}dél_:_.bsﬂ“pﬂ
Soe Syl Al le 5o, &G Ol gsa S = (STl Sl el
ekl 5y cn b8 JUiml L OS5 S ol 2l sla ST &

sl a8 sl DL g &G s 3y ol 53 (FY) 5,8

JUl (slyls 01875587 a5 sls Olid (V) iy el (sl
ALlam g5l ol ol gla ST glaailse j3 0% s 6,8
2 05 94 (A 3 i OLlen Sl 5l ()l Oy s
Solslae 5 sbas s gyl Ol sl 21y 48" adllajlw Jule
Sdzen (5L, JUt 5 Gl L)l Ul L O 87 51 Fas
i 93 o blie Loyl ae (6515 5 s—ad Olallae o5
bl pl das o 0L & S o b 1) sl 5 S 5 Sles
09) L ea Lﬁfraqdia»}:UT—M

It a3 53 ASTT o 2y a5 Cotls g il s e S|
sl (S STl byl s bl Gy ens S50
JUsl a4 oS = Shsl e ,lge 55 Slgbs S e,lil Oy
(s sladooly 31 (S sy mmn Sl sdor e oirs 68 5L
s o Ol 50 dal o (VF) Cal S > sla)lge J o 9 sl
» s dpil Jo op o (S o bl dps oS
Sl sl lee 35 5 Sl a3 e J g Il 3 O3S
2550 0358 gl Sl A8 o 5 BB Gald iy o (S~
Sade 2 Fh sty e SLaies Ol (K s (1Y)
33 0F) Cmal S o STysl Sl s ) eslial ¢ ol ) (sla i
J'\@lécgff@l,é@fﬁmo\_u a5 gl Ll e
i )3 (OA) 3,108 o 56 o1l gla 2SO g Jlsds 5 OLWT
@A GBS (s S e b oS (2 (S
(Y5 Y0) Sl jidu 51 08T S

2o S S (S o SThsl sl e bl el )
e e 03 S 3 Shae (5 s 365 (S o Sels
Nl ol s 0T slaadd 3o 5 ol 2| (Sl 58T s 8 5 59
Ol o pkas o slaad sa 55 s gl ;U 015 50T 2505 cadslus
3PS 5 6135k S slgns g calies Jom = Al Sl
it 3 GO Sl S ALy s Slams o i s>
o335 5T okias Ol a5 5 g i 56Kl 2 S000 4
P33T B 5N 3l g il paT 23l Gl oy (S e
4 ARy ol 03 ) (i Sl e (S = SThol gl e

. . . . < . . . . - -
—GAJuLA)LwJ? ‘LS)")\’._LS;)Q“J}"QL“)@‘:’J?."\"J?JE —

70

Archive of SID.ir



Archive of SID.ir

Qb&a.b}éﬂé.nfﬁ,:-“éb)ﬂ\

o Lol Ol saT s ol e ST 5 (S o = SThsl sl slgn 50T (i )

SLacs)les 550 48 0 8 amm Ol oo ot plnil hasy
BT 81 2l ! GBS a5 53 5t e (55 = (S0
Sl 63,0 5 mlin LA, 1SS a3 3 5 0 ey Lyl
¢ Sy 015 50T 5305 53 ol ol (sla 28 35 5 oot 5L
Ll S = Sl sl e Ji.)'}aT
LS i Glass a5 G sl s e Oous 4 s
cbo,les Qaﬁ;yj@gééowlb»@wdb\))aoﬁu;
03 g1 oo $ilwn )b Q\j}.aTu:J\: » el b S oS - Sl
Ol S5 (slaasly SIS 53 W15 or asdllae oyl ks oyl 5l 6l
Sl (idu il eskys die b a5 oSG aie cpl )3 0k planil
ol s 5Lyl Ol 50T 23l ol slal)lgn » S = S0l
oo Seslial g Olg s Baa5 ul el gl Sl o
osliial 5 a3 503T L3l il (6 8 puke ¢ $3Lual b (5,5 4 pos
O kn s 4 ol 63,57 0561 La ke (6 8 051 g1 aelitin 1
5 Pl ad 50 53 58 )5 dm Sla Ry 53 5 0d e sl iy
i 3 Ol a6 ol 8 5 2leT slaes 8 s Laas sad ads
50,8 5 a5 50 Olstlie (6,80 Al e 0348 oslinal _bsluas
sesle 63 Shae 05037 51 Jlzt slas, S 5 51 6,8 s 61 5
2l 4 a5 L OLL 53 s eslinal gl 2l Sl AS aal iy
SS S Sl 55T (i Sl e Sl s
3 B 2 5 or Sty e LB O 5T B gl S 2S5
S S Sl lgs o e o AU Sade ops s
e Wl b e 5 5aeT b g ST Iy olanst] 015 50T 1
b e Sl A ye 5wl Gladases 55 |y adstlde B sy 8
s 13 a5 5550 63 205 Dy st Sl 5 Slwn iy
s hy OS5 ST (sl adst sl s b oo Slgi oy (ieen
03Ul 35 oy 5 o) S sbar (55 3 DUl 4 oSS e

.J}—N

55

P HIF o 5SS 5 5ol 58558 a4 (S (Shal Sy e
ost (2l s (M) AL 06587 gl ) Sl 2S5 50 512 (il
o) Fmol L0l SIS 55 eSS ap b K Olsiea Ll 5 o
W) 55, 8 4 Jlst|

@l SRS 5 (S - Sl sl lee 5 sl et
O35 ol ol s 2S5 58 o 3l ol s sl T3
Sl el 3,5 Ol Ol oo Ll an 53 (YY) das 0 350 1
5SSl 5 oS o o Jolite Siwas s a0 S o - STl
S sl Ao Sl S o 5 (ol s a gy B
S S 5 s 5 Shae 55 53 85 Ly, o sled 4 bibe sl
i Sl bl s Sl s 5 bl S5 b ]2
a1 5 Sl s Sy 015 50T 205 53 aiey ol 53 a2 g
Salaaz s Ly dils Kk bty (S o5 Sles oS
G S 5 1) e gy U 0l 50T 2505 Canb Calzbes Solallas
G501 G 1y 33 andllas ol sl 3l OLES o )
OsaT tls 53 gl Gla i 5 S > — SThsl glacslge
il ST gl i cLiSal, Ll 5 o e slu )b

S Syl b lgs 5556 48 315 DL anfllas oyl =b
ol ol 5 508 e me 5T 015 saT R0 ol 2l s s Sles
@ s Al e ol (g3l Sslss 45T S OLe3l Ol e (6,108
ST Jws oS H e 5 S o pse] Cldr s SUS
G JoUs o o 51 il 5 0 4Bltin oy 5oty 20T 052
ol il s Slstlie & o O S ) 5 st libe ) ot
Sl 1 3 G5l s 5 (S Sla5L 0015 15y Jl L
23 b ol GaT Bl e 5 (S5 Jame 53 (S b
L 5 2l GBS 3 s 5 I o (S e LS
S o sn (S3l = S = Glas S )les s K3 b
RPN PREICONPIIN g PR P

“‘.“?};L!Q\-il-éj-’--’}—*i‘dﬂjy.fumbgffdﬁjl_:f); >

Archive of SID.i

[aw*n"?“m;‘u?’fm Y2 7= e A’:\'""—w@.va\]



Archive of SID.ir

VFer Ol oF oylad )Y UJ}J“S);D‘})\:MLLMMMJ

Q\)&A}Qb;&mu)xﬂ\

o Lol Ol saT s ol e ST 5 (S o = SThsl sl slgn 50T (i )

ol (@‘M}&Q@J}QQL‘)‘L‘@Q&QL" O}J{A:JU:.A&L‘ :é'& @l’

RCO

(el Stinsy O g e o) 0S5 ot 5 20K Ny 95 51 0 0 (B
Sl Ol 50 p g 0k 5 5 ¢l J g ok 5 5 Lozl 3l Ol 50 £33 0k 55
Ll B e g ol 45 yslie

Iz a1y bl (ol 68 n OB iy 5 1y s on plonil 1 @Bl DL
el okt G E (6,8 s 03y 5 it WalS 0T gl 5 ol a2l

Jsten o 35 5Lasl )5 gz pl laesls g 3050 BOSIS (898 (w wd 3
3,8 o B OIS e ket s aie ol )3 )50 53 & 3,1 5
() o (6,8 S DUl ST e 6 ) I a1 IS8 § LS
Db e Sa5 g il OUT o3l gl g candllan opl 53 0 iS85 015 5aT il

S Ol
Al i IS bl 5l as S dlie )t mdg s SUS Jgo! 3 59
6@1;,\155@:.;\;&mmm,{ﬂﬂ,wugl,,m,,;vg,_a.\;_ﬁ_,;
o8l Ja g adllan ok gome At ps e L VRN V/YA 0 5
S S35 2 0T @l Same s VERYFIY G0 53 ¥AYY0 o)l aals b OUS
LAFSY/B/Y b 0o oy et ol s n 5 B5seT Olajlw b g @ 5ad
BUS AS™ (lyls ags cpl dd jolo TV /T FVEND el o )les
cpimmed <ol QUL o & _tils 16,5 IR.GUILAN.REC.1402.039
GBS 5 1 T b 205, cpezeil HLazil glazal, 53 ot Bl Sl Ll
(AUl Sle e e 05513315 Jrmol e D1 (b5 plas Ole e S
G233 0L 53 ol 8 05,8 (sl alstle sl ol 5 el gos 13131 (S Syl L s

el ol C,.:_LF)

14

Archive of SID.ir



Archive of SID.ir

Q‘)&A)élb)fﬁ,a-uéu)ﬂ\

o Lol Ol saT s ol e ST 5 (S o = SThsl sl slgn 50T (i )

References

1. Chung PJ, Patel DR, Nizami I. Disorder of written expression
and dysgraphia: Definition, diagnosis, and management.
Translational Pediatrics. 2020; 9(Suppl S1): S46-S54.
https://doi.org/10.21037/tp.2019.11.01 [Link]

. Kalenjuk E, Laletas S, Subban P, Wilson S. A scoping review
to map research on children with dysgraphia, their carers,
and educators. Australian Journal of Learning Difficulties.
2022; 27(1): 19-63. https://doi.org/10.1080/19404158.
2021.1999997 [Link]

3. Manavi Shad M, Mesrabadi J, Habibi Kelibar R, Farid A.
Meta-analysis of the Effectiveness Therapeutic-Educational
Interventions on the Improvement of Specific Learning
Disorder. J Child Ment Health. 2020; 7(3): 264-277.
http://doi.org/10.52547/jcmh.7.3.21 [Persian] [Link]

4. POURMOHAMADREZA TAJRISHI M, NESHAN
PAHLAVAN S, Golkar F. "The Effectiveness of
Phonological Awareness Training on Visuospatial Working
Memory of Students with Written Expression Disorder.
Journal  of  Developmental  Psychology Iranian
Psychologists. 2019; 60(15): 355-366 [Persian] [Link]

5. DEVI A, KAVYA G. Dysgraphia disorder forecasting and
classification technique using intelligent deep learning
approaches. Progress in Neuro-Psychopharmacology and
Biological Psychiatry. 2023; 120: 110647. https://doi.org/
10.1016/j.pnpbp.2022.110647 [Link]

6. El Wafa HEA, Ghobashy SAEL, Hamza AMA. comparative
study of executive functions among children with attention
deficit and hyperactivity disorder and those with learning
disabilities. Middle East Current Psychiatry. 2020; 27: 1-9.
https://doi.org/10.1186/s43045-020-00071-8 [Link]

. Taghizadeh H, Zahedi Rad H. Comparison of executive
functions central coherence, response inhibition in students
with learning disabilities, dysgraphia, dyslexia and
Dysklklya normal counterparts. JOEC 2019; 18(4): 89-100.
http://dorl.net/dor/20.1001.1.16826612.1397.18.4.2.5
[Persian] [Link]

8. Faja S, Clarkson T, Gilbert R, Vaidyanathan A, Greco G,
Rueda MR, Combita LM, et al. A preliminary randomized,
controlled trial of executive function training for children
with autism spectrum disorder. Autism. 2022; 26(2): 346-
360. https://doi.org/10.1177/13623613211014990 [Link]

9. Yousefi E, Faramarzi S, Malek Pour M, Yarmohammadian
A. Comparison of the Effect of Executive Functions
Training and Barkley’s Model on Reading Performance and
Academic Self-Concept in Students with Dyslexia. J Child
Ment Health. 2020; 6(4): 51-62. http://doi.org/10.29252/
jcmh.6.4.6 [Persian] [Link]

10. Nazeri F, Shafieetabar M. The role of executive functions
and time perspective components in predicting bullying
among students. J Child Ment Health 2024; 11(1): 2.
http://childmentalhealth.ir/article-1-1363-fa.html [Persian]
[Link]

11. Kavanaugh BC, Tuncer OF, Wexler BE. Measuring and
improving executive functioning in the classroom. Journal

N

~

ZA

of Cognitive Enhancement. 2019; 3. 271-280.
https://doi.org/10.1007/s41465-018-0095-y [Link]

12. Hen-Herbst L, Rosenblum S. Which characteristics predict
writing capabilities among adolescents with dysgraphia?
Pattern Recognition Letters. 2019; 121: 6-12. https://
doi.org/10.1016/j.patrec.2018.04.021 [Link]

13. Hosseinkhanzadeh A, Latif Zanjani M, Taher M. Efficacy
of computer-assisted cognitive remediation (CACR) on
improvement executive functions and reading performance
of students with dyslexia. Neuropsychology. 2017; 2(7):
27-46.  https://doi.org/20.1001.1.24765023.1395.2.7.2.0
[Persian] [Link]

14. Samadi H, Hossein Nejad E, Sohbatiha M. Comparison of
Effectiveness of Motor-Working Memory Training and
Perceptual-Motor Exercises on Digit Span and Letter—
Number Sequencing in Educable Children with Intellectual
Disabilities. Avicenna J Clin Med. 2022; 29(1): 41-49.
http://doi.org/10.52547/ajcm.29.1.41 [Persian] [Link]

15. Rafiei N, Sadeghi L, Mardani Valandani Z. The
Effectiveness of Dalcroze Music Therapy Training on
Perceptual-Motor Skills of Visually Impaired Children: A
Single -Subject Research. JOEC. 2021; 21(2): 9.
http://dorl.net/dor/20.1001.1.16826612.1400.21.2.6.6
[Link]

16. Naderi H, Rostamian M, Naderi F. Perceptual- motor skills
training on reading, writing and mathematics skills of
students with specific learning disability disorder. MEJDS.
2018; 8: 107-107. http://dorl.net/dor/20.1001.1.232228
40.1397.8.0.18.3 [Persian] [Link]

17. Ghasemi M, Mirseifi Fard LS, Khalili F, Karami M. The
Effect of Perceptual-Motor Skills Training on Improvement
of Handwriting in Preschool Children. J Child Ment Health.
2020; 7(3): 96-107. https://doi.org/10.52547/jcmh.7.3.9
[Persian] [Link]

18. Maurer MN, Roebers CM. Towards a better understanding
of the association between motor skills and executive
functions in 5-to 6-year-olds: The impact of motor task
difficulty. Human movement science. 2019; 66: 607-620.
https://doi.org/10.1016/j.humov.2019.06.010 [Link]

19. Pienaar AE. Pienaar The association between under-
nutrition, school performance and perceptual motor
functioning in first-grade South African learners: The
North-West Child Health Integrated with Learning and
Development study. Health SA Gesondheid. 2019; 24.
https://doi.org/10.4102/hsag.v24i0.1046 [Link]

20. Moradi H, Movahedi A, Arabi M. The Effect of Perceptual-
Motor Exercise on Improvement in Executive Functions of
Children with Autism Disorder. Shefaye Khatam. 2020;
8(2): 1-8. http://doi.org/10.29252/shefa.8.2.1 [Persian]
[Link]

21. Koutsobina V, Zakopoulou V, Tziaka E, Koutras V.
Evaluating fine perceptual-motor skills in children with
mild intellectual disability. Advances in Developmental and
Educational Psychology. 2021; 3(1): 97-108. https://doi.org
/10.25082/ADEP.2021.01.003 [LinK]

Archive of SID.i

[awwn*?“\ﬁj‘fp’fm Y2 7= e A’:\'""f\@.w\]


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7082241/
https://www.tandfonline.com/doi/abs/10.1080/19404158.2021.1999997
https://childmentalhealth.ir/article-1-667-en.html&sw=Meta-Analysis
https://sanad.iau.ir/en/Journal/jip/Article/1055035
https://www.sciencedirect.com/science/article/abs/pii/S0278584622001397
https://doi.org/10.1186/s43045-020-00071-8
https://link.springer.com/article/10.1186/s43045-020-00071-8
https://joec.ir/article-1-637-en.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8813874/
http://childmentalhealth.ir/browse.php?a_id=614&sid=1&slc_lang=en&ftxt=0
https://childmentalhealth.ir/article-1-1363-en.html
https://doi.org/10.1007/s41465-018-0095-y
https://link.springer.com/article/10.1007/s41465-018-0095-y
https://www.sciencedirect.com/science/article/abs/pii/S0167865518301417
https://clpsy.journals.pnu.ac.ir/article_3791.html?lang=en
https://sjh.umsha.ac.ir/article-1-2263-en.html
http://joec.ir/article-1-1392-en.html
https://jdisabilstud.org/article-1-766-en.html
http://childmentalhealth.ir/browse.php?a_id=599&sid=1&slc_lang=en
https://www.sciencedirect.com/science/article/pii/S0167945718308583
https://doi.org/10.4102/hsag.v24i0.1046
https://www.ajol.info/index.php/hsa/article/view/193824
https://shefayekhatam.ir/article-1-2085-en.html
https://www.syncsci.com/journal/ADEP/article/view/ADEP.2021.01.003

Archive of SID.ir

VFer Ol oF oylad )Y aJ}.}LS.};OUJQu.»MLMJ

Q‘)&A)élb)fﬁ,a-uéu)ﬂ\

o Lol Ol saT s ol e ST 5 (S o = SThsl sl slgn 50T (i )

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Sani NG, Akbarfahimi M, Akbari S, Zarei MA, Taghizadeh
G. Neurofeedback Training Versus Perceptual-motor
Exercises Interventions in Visual Attention for Children
With  Attention-Deficit/Hyperactivity ~ Disorder: A
Randomized Controlled Trial. Basic Clin Neurosci. 2022;

13(2): 215-224. https://doi.org/10.32598%2Fbcn.2021.
563.2 [Link]
Emami Kashfi T, Sohrabi M, Saberi Kakhki A, Mashhadi

A, Jabbari Nooghabi M. Effects of a motor intervention
program on motor skills and executive functions in children
with learning disabilities. Perceptual and motor skills.
2019; 126(3): 477-498. https://doi.org/10.1177/00315125
19836811 [Link]

Zhang M, Garnier H, Qian G, Li S. Effect of 11 Weeks of
Physical Exercise on Physical Fitness and Executive
Functions in Children. Children. 2023; 10(3): 485. https://
doi.org/10.3390/children10030485 [Link]

Bai J, Huang H, Ouyang H. Effects of group-play moderate
to vigorous intensity physical activity intervention on
executive function and motor skills in 4-to 5-year-old
preschoolers: a pilot cluster randomized controlled trial.
Frontiers in Psychology. 2022; 13: 847785. https://doi.org/
10.3389/fpsyg.2022.847785 [Link]

Biino V, Tinagli V, Borioni F, Pesce C. Cognitively
enriched physical activity may foster motor competence and
executive function as early as preschool age: A pilot
trial. Physical Education and Sport Pedagogy. 2023; 28(4):
425-443. https://doi.org/10.1080/17408989.2021.1990249
[Link]

Soltani Kouhbanani S, Arabi SM, Zarenezhad S, Khosrorad
R. The Effect of Perceptual-motor training on executive
functions in  children with non-verbal learning
disorder. Neuropsychiatric Disease and Treatment. 2020;
16: 1129-1137. https://doi.org/10.2147/NDT.S252662
[Link]

Huang CJ, Tu HY, Hsueh MC, Chiu YH, Huang MY, Chou
CC. Effects of acute aerobic exercise on executive function
in children with and without learning disability: A
randomized controlled trial. Adapted Physical Activity
Quarterly. 2020; 37(4): 404-422. https://doi.org/10.1123
/apaq.2019-0108 [Link]

Ghasemian Moghadam H, Sohrabi M, Taheri H. The Effect
of Paaryaad Perceptual-Motor Exercises on Working
Memory of Children with Specific Learning Disorder. J
Child Ment Health 2018; 5(3): 102-114. [Persian] [Link]
Soltani Kouhbanani S, Rothenberger A. Perceptual-Motor
Skills  Reconstruction Program Improves Executive
Functions in Children with Attention-Deficit/Hyperactivity
Disorder. Sustainability. 2021; 13(11): 6210. https://doi.
0rg/10.3390/s5u13116210 [Link]

Jafari M, Badami R, Meshkati Z. The Effect of Perceptual-
Motor Parent-Child Exercises on Executive Functions in
Girls with Attention-Deficit/Hyperactivity Disorder: A
Randomized Clinical Trial. Journal of Research in
Rehabilitation Sciences. 2021; 17(1): 116-125. https://doi.o
rg/10.22122/jrrs.v17i0.3707 [Persian] [Link]

32.

33.

34.

35.

36

37.

38.

39.

40.

41.

42.

sadeghian shahi M, rezaee S, samadi H. The Effectiveness
of Paaryaad Perceptual-Motor Exercises on Response
Inhibition, Cognitive Flexibility and Time Reproduction in
Children with Developmental Coordination. The Journal of
Tolooebehdasht. 2023; 22(3): 96-111. https://doi.org/
10.18502/thj.v22i3.13688 [Persian] [Link]

Fathi Azar E, Mirzaie H, Jamshidian E, Hojati E.
Effectiveness of perceptual-motor exercises and physical
activity on the cognitive, motor, and academic skills of
children with learning disorders: a systematic review.
Child: Care, Health and Development. 2023; 49(6): 1006-
1018. https://doi.org/10.1111/cch.13111 [Link]

Reisman JE. Development and reliability of the research
version of the Minnesota Handwriting Test. Physical &
Occupational Therapy in Pediatrics. 1993; 13(2): 41-55.
https://doi.org/10.1080/J006v13n02_03 [Link]

Ghafori R, Heirani A, Aghdasi M, Ebrahimi B. Effect of
Rhythmic Movements on working Memory, Motor
Proficiency and Writing Skills in the Students with
Dysgraphia. North Khorasan University of Medical
Sciences. 2019; 11(1): 23-31. http://doi.org/10.52547/nkum
s.11.1.23 [Persian] [Link]

. Al-Daghi A. The Effect of Grammar on Handwriting Skills

and Writing Motivation of Elementary School Students
with Writing Disorder in District 18 of Tehran. LRR. 2022;
13(1):167-197. https://doi.org/10.52547/LRR.13.1.6
[Persian] [Link]

Roston KL, Hinojosa J, Kaplan H. Using the Minnesota
Handwriting Assessment and Handwriting Checklist in
screening first and second graders' handwriting legibility.
Journal of Occupational Therapy, Schools, & Early
Intervention. 2008; 1(2): 100-115. https://doi.org/10.1080/
19411240802312947 [Link]

Falk TH, Tam C, Schellnus H, Chau T. On the development
of a computer-based handwriting assessment tool to
objectively quantify handwriting proficiency in children.
Computer methods and programs in biomedicine. 2011;
104(3): 102-111. https://doi.org/10.1016/j.cmpb.2010.12.0
10 [Link]

Barkley RA. Barkley deficits in executive functioning
scale-children and adolescents (BDEFS-CA). New York:
Guilford Press; 2012. [Link]

Zarenezhad S, Soltani Kouh Banani MH, Abazari K.
Psychometric Properties of Barkley's Children and
Adolescent Functional Performance Scale. Psychology of
Exceptional Individuals. 2018; 8(30): 19-45. https://doi.org
/10.22054/jpe.2018.9209 [Persian] [Link]

Werner PH, Rini L. Perceptual-motor development
equipment: Inexpensive ideas and activities. New York:
Wiley; 1976. [Link]

Soltanikouhbanani S, Zarenezhad S. The Effectiveness
Perceptual Skills Rebuilding Program on Improving Motor
Problem in Student with Developmental Coordination
Disorder. The Scientific Journal of Rehabilitation
Medicine. 2021; 10(4): 680-693. https://doi.org/10.32598/
SJRM.10.4.6 [Persian] [Link]

#

Archive of SID.ir


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9682311/
https://pubmed.ncbi.nlm.nih.gov/30879395/
https://www.mdpi.com/2227-9067/10/3/485
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2022.847785/full
https://www.tandfonline.com/doi/abs/10.1080/17408989.2021.1990249
https://www.tandfonline.com/doi/full/10.2147/NDT.S252662
https://journals.humankinetics.com/configurable/content/journals$002fapaq$002f37$002f4$002farticle-p404.xml?t%3Aac=journals%24002fapaq%24002f37%24002f4%24002farticle-p404.xml&content=abstract
https://childmentalhealth.ir/article-1-331-en.html
https://www.mdpi.com/2071-1050/13/11/6210
https://jrrs.mui.ac.ir/article_16967.html
https://publish.kne-publishing.com/index.php/TBJ/article/view/13688
https://onlinelibrary.wiley.com/doi/abs/10.1111/cch.13111
https://doi.org/10.1080/J006v13n02_03
https://www.tandfonline.com/doi/abs/10.1080/J006v13n02_03
https://journal.nkums.ac.ir/article-1-1726-en.html
https://lrr.modares.ac.ir/article-14-41278-en.html
https://www.tandfonline.com/doi/abs/10.1080/19411240802312947
https://www.sciencedirect.com/science/article/abs/pii/S0169260710003020?via%3Dihub
https://books.google.com/books?hl=en&lr=&id=ervg6dC0Fs0C&oi=fnd&pg=PP2&dq=Barkley,+R.A.(2012).+Barkley+Deficits+in+Executive+functioning+scalechildren+and+adolescents+(+BDEFS-CA).+nEW+York:+Guilford+Press.&ots=Nin5tudjx-&sig=Lkdt_X5t0WirHECPgsPgFg4zQio#v=onepage&q=Barkley%2C%20R.A.(2012).%20Barkley%20Deficits%20in%20Executive%20functioning%20scalechildren%20and%20adolescents%20(%20BDEFS-CA).%20nEW%20York%3A%20Guilford%20Press.&f=false
https://jpe.atu.ac.ir/article_9209_0.html?lang=en
https://archive.org/details/perceptualmotord0000wern/page/n9/mode/2up

