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ABSTRACT

Introduction: A deficit in motor coordination increases the risk of psychosocial challenges :
in children with developmental coordination disorder (DCD), often leading to withdrawal
from physical activities. This, in turn, reduces opportunities for motor skill development and
physical fitness, increasing the chance of obesity. The purpose of this study was to examine i
the effects of transcranial direct current stimulation (tDCS) and badminton training on the i
motor coordination of children aged 8 to 12 with DCD. Materials and Methods: This study :
employed a quasi-experimental design with pre-test and post-test assessments, including a
control group. The research was conducted in Arak City with children diagnosed with DCD.
Participants were randomly assigned to one of four groups (n = 10 per group). Eligible i
children were divided into four groups of 10: 1) Badminton + direct transcranial current
stimulation, 2-Badminton + direct transcranial electrical stimulation sham 3- walking + !
direct transcranial electrical stimulation 4- walking + direct transcranial electrical stimulation
sham. Motor coordination was assessed using the KTK Gross Motor Coordination Test for
Children before and after the intervention. The training was conducted over ten sessions
across five weeks (two sessions per week). Participants in the sham stimulation groups :

received placebo stimulation but were unaware of the difference. Results: The findings

indicated that all three active interventions—Badminton + sham tDCS, Walking + tDCS, and 1. Neuronal Plasticity
Badminton + tDCS—had a positive impact on motor coordination in children with DCD. The } 2. Rehabilitation

Badminton + tDCS group demonstrated the most significant improvement, outperforming i 3. Developmental Disabilities
all other groups. Additionally, the Walking + tDCS group showed better results than the

Walking + sham tDCS group. However, there was no significant difference between the

Walking + tDCS group and the Badminton + sham tDCS group. Conclusion: Based on our i

findings, integrating badminton training with tDCS is recommended as an effective strategy

to enhance motor coordination in children with DCD. Educators and professionals working

in developmental rehabilitation programs should consider implementing this combined

approach to improve motor skills and overall physical development in affected children.

Keywords:

*Corresponding Author: Daryoush Khajavi

Email: d-khajavi@araku.ac.ir

|


http://dx.doi.org/10.61186/shefa.13.1.27
http://shefayekhatam.ir/article-1-2514-en.html

Lo VY s 055 0 )lous qudians 0,90

[ Downloaded from shefayekhatam.ir on 2025-10-21 ]

[ DOI: 10.61186/shefa.13.1.27 ]

&

Ol 0es S o Kalod p yguods (p poi 9 (IDCS) (slavszos | puiiammn (S S SO i Jui b
Gy Soaled S 4 S

¥ Gowexails ansl ‘*"‘_ggeb.& TN “‘539.310 Lip
Olrl 0ol el 5 ol ¢ o a9 (o) 59 pole oaSitils ( o3yg (FLD 9 (6,13 pole 09 S

U‘)"‘ “5‘)| “5‘)‘ oKiils 5‘5‘::)‘)9 105,1:- oaSiils ‘A_;'L})s k_g“‘L‘-w-"B) 9 LfSP )l:é) DS;Y
Olnl cdpon)l oy oSl (23555 pole 0aSEIS (05559 Cu e § (5 > 518y 095"

i wleMb|

VEY o VP ey VEY 3T Yt Mol VEY olo,e YO iedl o

Mo 505 oy eloiml- Jlgy OMS s g, phas 25 > Somlen jo P :aoddo

slacdls 5l 6,50 ,lS 4 e el a s S8 o simsl38 (DCD) (guis, o_f_..ml.o.sb =

P Sl Solal g (a5 slas e 0y slaces o S agi e (ol g S

F S0 il )y el ol ) Gas s e ilidl |, Bla il 5 ool aals

PV LA G058 (o8 o (Smlen 1 (gt (i yed 5 (IDCS) (slaazmaz|d oodis (Lo >

Poossloim b cimlejlans go l adlllae sl :(La 9, g Olg—0 .39 DCD ay Mo alls

L Pl e a8 055 59y ST et o b 9 U8 09,5 L g5l 9

tolas jab an FauS o8 0 alh plsdil wsog ould eols s i (DCD) o, Sooles

VeoogS ez an bl aaly (0SS 1,8 (09, e 00 5V ) 09,5 )l 5l (S o

S+ gy -V gldesmas |8 i (S S SO yoit gy () 1050l e oS

(golS sojly | slaoamer 1,8 peiie (S 2SIl S i 38 ol Y ot (laermer 158 i s (S 25
Joolkwl Ly o8 > Sooled ol lozmes 1,3 puii e (S iSIN S o0+ 28 of ) -F

a8 WSl )l pes s o)l ads e a5 8 (KTK) (5095 cd o (oS5 > (Salen fgsj]
M‘S\MDLT‘{:‘\: slweg,S 5 HFasses, o ..\T.» =l (e o ade> o) aan iy (b gaud> o0 b o
G & o ol a8l Sy Ly ol gl 1 Lal oo 8 Bl )0 5l Sy o SiS L S 25
Pl ( Sl tDCS + eieny Jlad alsloe aw ;0 a S ol s Laaisl (Laaisl

E a5l DOD as S o559 28 > Sowlen 1 e ;56 DCSkygtany o DCS +

= ogdle g g Loy 5 aen 5l g ole i |y Sats oyl 9 i tDCSH g e 09,5

Sl lesd (Sislw tDCS+ 55,00l 04,5 4y o (5 e 7= 5 tDCS+ g9 00l 09,5 <!

o tDCS+ 1y g—nds 09,5 9 tDCS+ (54,00l 05,5 4 (5,0 simrn gls (Sl 0l Lo

DCS Ly (yg—tpony G yod oS 5 e (slpaidly ol oy 15 S a4l il 052

4ogi DCD an Mie (5955 50 (55 > (Swlon Cmoil sl S5 (631l S ploeas

b =57 950, ol aml ol pasily slaaal jo JLd plaasie 5 Ly 0500

s Sl 8 Bae e 5095 50 (Glomnzr (5 dnigi g (S5 > slas oo gLE)] 1

‘5?‘55 u’bﬁ)b J,:.M 0o g3

d-khajavi@araku.ac.ir :Sodg S| Sy

[


http://dx.doi.org/10.61186/shefa.13.1.27
http://shefayekhatam.ir/article-1-2514-en.html

[ Downloaded from shefayekhatam.ir on 2025-10-21 ]

[ DOI: 10.61186/shefa.13.1.27 ]

NPT oyl 05 o)las quddiums 0,90

=

U—AASH a‘—"—m

|

Fooas ool o)l 5T e g e ndSl - el
O )8 (S8 a0 B L s S Slas)e
sl lai | i ol v Jlw oo Slwss i
V) oo 7, (50sS o ladsas e g lem o,
Mo plwlids o Bl a S w2 oo olis waly i
395 6 b Ol cBlge a yomie 0l (o0 (S5 >
Mice 8055 a5 cl ool ylis asllas fyuai> .(A)
ol Al OS50, Sooles SN ST a4
@‘5) Mo 6‘)“5 S—S > ;L,.m/ oles Y )’|
aS alesls Hlas Olallas 5l 6wy aivs claiz
Ay oyt o Ja s v eS8l 6,56, lS
AR 0 uu_alf \) u_io_...:> ;el_a] 9 GJ)"’ L;Lml:)l.e(e
el Shol Pzt Jdoayy o5 > oW S a
S—plen 0y S i S > load e pladl jo
=S > Slasgy gl l ol o)le oS > - ol
Oizad g ol Ll oo Somlen g ol slosg,o U
0a55 5l ez ax LG Sledbl Jlanl o sl1,8 Jol s
il b Jee 53laz )LSs 5 (ol e s
o M 50550V ) el (oS > 0, Shae SLedbl
&9 A e g TS Leges (gud ) Soales O S
Las o 0sS ol o 055 Ylaos 5l 5 olS
Sl slacasdse 0 Lugy Jols g (im wodlae J S
PO s 5 gl imen (P V) 0l S i
lo S o s J,—uS 5l LS DCD SasS jo
OY) ool oo oS > sl s L34 plal g
Pl og S 0, nje, sloacdld Ly ool o
Yol so—ile g g mle 0, 58, byl Lacars
O FE G TN SN | NS S S | EONE WP
S—alea g GiiSly Gl o 0y025L Lo (S >
G,y Splan WS a M 5055 0 o5 >
a3l go oyl a5 olo lis Los! ] R UL N

MO b, paa 5l oolin ol Ly i 1,5
O89S ol e cJld (50,55 bl
..\_;Q)S uo)‘)_?‘cu‘)uj U‘)‘?J ...\_;Q; — ‘)
cJbd L oaily o a S 0 g sl
2 089S ol (il Sl ol i3 50 oS
oals s o) Slos >y J =8 805 L ainlin

! Developmental Coordination Disorder
2 Smits-Engelsman et al

3 Johnston et al

4 Querne et al

doddo

shls oS, o Sla M v oS 5l S
WS oS > a ) o b ol ola S
bz S—slen (Jolwy oW S oS > - ST
e sl (V) s 655555 Oly) o Uy S >
(5'25):> QSL“Q)LQA 6)—.5‘5l-.‘. 9 Ll ‘J_§)|..\3 ‘SL_Q.S k;A_’»Lo
— .;.\_;)‘\b JL.:..A 0y—039, ‘;;.\_1) o )Lu 0)5_;1 6QLC
wareis bl sloal) a4l inlng o2l el
oy Somlen Pl lg e ay IS i ol Syl
S—plon PS5l o late g b o axsli (DCD)!
S, Slos o a S als Gf_..@l.o.as J;_“m % B W
DL g5t )i o b Lo olazal § Jpasw
ol ez g Lo (6,-8L lawgs ol o gui, é@m
Lo, 55 o sl oo )58 V¥ L o oy VIY
Pl ol an ol iy ! Jloixl 4 s o lis
e Lol sl 05t Lo los 0y cgly caslio oo
az STAT) o)l dg2g Cndg (ml 6l 6550 Gl
L o0sS &S o O ie 45 89 oy o oliiel Sl
Wb oo Sgmrty 0y Jobo jo (gui, (Somlen IS in
sty =B oo, gl 4 S s oo lis wale i
Gy S—ples Pl L (5055 M i glsil (0)
sl 9 Jli_._‘> 9 o)lS )‘ ool ‘Lcau‘..af uu\_....u}v
USCtis aloz 5| das e G IS5 plol o ISio ¢ s
dasewo 5&»45.; ‘OO)S ‘SAJJ[—.Q-; gu..\_..mf 5‘:)0)5‘535)\)
03y Sy 0 IS eSS 5 pilojlons ozsd 3l oolii
Sloy jo od, S—wles Pslayd o Sog s
2l g O a8 woss ool b g e (oS
W 50 G09S mlale JSie (Spd sla & jles
slacdlsd 5l 6, So LS ( claixl g oS > 2 es
OWie g 08 (o0 425 |, lg5l 5 (29,5 5 (Slor
iy |y able 5 )b, EMS e g by e S, 4
U el e (YL a5l 25559
(_;99_7 Qb}b o ‘SCLQ..}‘ 9 ‘SQ_IQLC Ja_"ﬁ) B kf"J_m"


http://dx.doi.org/10.61186/shefa.13.1.27
http://shefayekhatam.ir/article-1-2514-en.html

[ Downloaded from shefayekhatam.ir on 2025-10-21 ]

[ DOI: 10.61186/shefa.13.1.27 ]

“0 '
&~
o 3l Ol > ety 4l by o .(V) oS Ll
G Ay il o 09_’??4' Ol > g oogm o650 oYL
Cml Glomr  Foll el oozl 00 5 550
by g3l pBln Jaore Gledbl sl oISl g
30 0Slgs oo a5 0,10 0925 0olieS ey S o LSS 5L
a5l g0 Sl iy 908 5 et it S5
‘J.S)L) us_; @L_ab) ao )Lu as ‘sﬂ_;Uaj su_a‘ = 05)'{.5 (\)
slocdls plwas o golais a g Lol
S Slemear (his o=l (VY )by (g5 =2 9 (25505
A 5 QS8eS (s 03 sl 2 e 5 clie 551
azs e Jlw g djin i ;0 A5 090 0 il..&;
od—ipy i 4 S 8g o e (5 S 1B 03l ojla]
5 iy (Salen 5 oldd - g ma Ghilo 0 ol 5U
aS ol s asllas S o "Q,?Sau (YO) sl cwod
O89S 50 g—ipeds anly L yed el Sl oolai ]
OB—ed 9 s B0 gl (izren (VF) 992 ;550 (s09—s
Oy A LSS 5b adog 48l 0 0e gl (0
bwgie mhaw LSS5 an Camd (68 iSTy ol
A 09> dgh 10 (6, g gwy,—had (YY) s ils
0> Oy Sl b 9ol oy 4ol
o9t 3350 5055 5 lntalled 55 ol
o0 Gl (G5 2 - > (K20 (S35 Ssl
Gy 0 O 5 gwgytad (izean (V)
Ol = Ot (hje—l 090 S 30 095
S vl 4y M (5055 0 eols slac s
EUL SV R VR W 4 J L I W SN VA VE TR Jp-d T
Ol 0 G 36 e sl e 55—
(YA o)l (8oe 5 golo sloacJld Sobcace
o= Mo YLS )3 (59, sladllas 1o S an 4 o
Ql_a)”)o gy Sl ped a5 adl o ed s
LAl )L poe 99 5 e 0, Shos 4 e SLS
gl o pele (V) 093 oo o (=] 50 oz Sty
5G40 oS Slalllan Lois coamiS ool § S
u_.w‘ 00— f:l.?u‘ ULY%_S rg._jy-c — 05—"“"‘“"” U—)J'N

A oleiel g ol et Oie ol ) sl ( Sales poe
o3l Sladod e Cowenl 5055 ) o i
‘5‘)_> u;l_n.c 9 u,u).»_w.) 3o oolw LQLQ:O‘) u_.\ﬁl.: e A
S O35S (0, Shee slaall 5 oDl 35—
D90 4 Bkl pic dy d>gi Lo 09 dlg> 0 _as
(o, Swlen Pl G lize gly=! o IDCS ol Sl
G5 9y o=l sl i gty ol 9, 0l

> Zwicker et al

¢ Bikson et al

7Pixa NH et al

8 Sadettin

° Chen et al

10 Intellectual disabilities

° ‘DQ‘)LL"-“ § —09) Bt )0 izt (\Y) 05—
oo 50 GB0eS ol e dlad (sole (l0g S L aslis
OV culassl pmall s glos g SL3gd (gl

A e S o0 calgi ue IS DCS il solai !
O0) Cl 278 o )3 (S5 > (il (o S
b 3l i (S S S 20 S sla s
Ol ol et oS b9y S Olg—ieds aomex
e L e ;23 (628 e Sl el
03 S yybo ay e ;8 (la(ygys il Jmily
Lo )5 (F) cl a8 )5 )18 iolesT g () i 055
ol sleslewlay jove adslae g4 0l o550 5 ool
S Ely aile Gl s sleane; ) o)l o
0dd lasadlw jo (g3xe S 3l ey (5,15 aliil>
yobilen (il Sae GYeb wilyg 0 tDCS .(VF) el
it el ST L Vaane 45 eyl &l is 45
5 e Sy Slbasl s 28 0l S S
7=l (VY) ail JBasile 0ol co s oo F) (6 =Sk
21y @25 IDCS aLolos 3l Jol> olsllas =5
O o Lo ylae an cwl oolo lis of 81 5, Slae
oy cJolsi jo 1y slasss 053 aallas 07K sa g
Sz ol s s 0 Sas (iSTy e o8,
fo ) oo 5 sl eyl s 09dle 4DCS 3G
9> 4 S, Jlo 50 OB0sS 5 VLS )5 j0 S 28
56 mleks 5 S ul LaSls .OA) ccwl oo oS
2l Gws Seolen aa by g0 0 IDCS a0l cite
S 0 iy 5 Sy (VD0 lis 05 asllae
8L 50 g oy o, Slas ;0 IDCS  Lisu )il 4y asllas
(Y) 90,8 6,—Saxs DCD as Mo 5045

30 Sl 5Sow (guty (Sslan Sl lls SseS
C8lyo o jlaS cw > DLl Jdow g a0
J—os 7 b ol gl Sledbl sl o sS
‘ulfj_> S S ue)_f M_J)A ‘015_5110 9 u_ml.uo
S—vles Jae SO 0y glym oo oy ol 8
S o =S Gl Jlsse! ol a0, 5 4> LSS
el clyd yo J—slse ol aan (YY) ol )lsst
s dmsz (S5 by plal 5 (g, S0k o SosS
Ol pilicws il 5w s o ) Slas (YY) 09 JSie
Ca] 050 S 2 e S o0 5,k jlas el
ol ool b Sladod (o g9 a S99 ol g0
L (Soloal slaaslyy 0 a5 3,5 ol olsSsn omlnle
)‘ osla_ul ‘leoj_fgu_}—‘é;_fjo- b, ;L;);u RS
(S s 000 (S o i dlgl oo OIS >


http://dx.doi.org/10.61186/shefa.13.1.27
http://shefayekhatam.ir/article-1-2514-en.html

[ Downloaded from shefayekhatam.ir on 2025-10-21 ]

[ DOI: 10.61186/shefa.13.1.27 ]

NPT oyl 05 o)las quddiums 0,90

= &

U—AASH ﬁ‘_—‘LA.,—Q

5 slagiegs jo ol o asidwy ol (—LL
N B p I| BCHN PUCT I S NN FE S A
P al sos a8 Y oLl ool s

(PMOQ-T) )5 55l (g1, o5 > ool e dob iy
=S 0, Sas aS Cwl a5 VA lls asbiian 5
Jee M L0 gwasab Ll oSoss )b g cdyo
=l sl Jmol Ol el ggemme lonl oS o (L)1
0y 4S5 (gl 8l 5 Wig b o (o Su—o )55l
0, S 8N L5V slaSas o Lyl b5yl S
ki)l oyed a8 (ST 5 gole GBS Glyea
—Saalen P ly e oL VF Sao 5 Lyl
aobiowyy o=l (bl 5 (=lo) WeB e Ll a,
J5 s, Ll ol s ()15 5 cwle
o izred Sl 00d 5155 /) aslids
O3l > Q0S5 0, Shoe Ly sl (]
V) b oo 5)l55 - 10V (S 39l oSy 2

@b g 2l 45 (KTK34) (o5 > (S—alea (9]
Sl oo b a0l 8 slaiagy )0 oyl o
S—plen o)) sl 45 lapsesl 5l (S (V)
ISt L 8065 g crado 505 0 iy S5 >
slacesl 5 6 Sob WS (g )L8) ( aad (55 >
o055 (6l oy (Salen (5ajl ol 5, )5 (65
Lis ol sloc s (o)) amr o3l ol ailioo
2l rgise G Sy S S S 5 Ssles
L (B0 Jobss 5 (Saler (o) sl 551 =2
2l ol o 09,00 5 a0 JLu VT LD e aals
Salen gl slaaliie 00,5 (sl () Slowes
Al g 09 JAY 0l ¥ gaammo o (5055 (6o o
oo 00, 5% 0 F 2Ly S Ll lys ol i
as N L IV 505 S ol o o [ S—ales 9l
J=B o=l e el sl )‘}—."_Q—.’.‘ PR e
ovlsto 00,5 Lo KTK3+ g3l (YY) ail co 0 uls

S e ool es e oS e Sales 4 S 5l

G9y wmie d o Blo g 8y oo Jolw s (Gl
89, dSS mlimgliie slo o e L asjlse lacs
gl L asilee slacsr jl S e )
Y ol g g0 a8 )3, La5 50,8 el o iy

00 Oy Gmed L S 5y g liome jeb an (Sl
DCD as Mo (5055 oS5 o  Soaled 35— Sy
ool wl 8 50 ailgi co Lidgh il ol 0 ol
ol i )0 ole ojlas g glitwl olas oo
b mlple 0,05 8 cs“—’w‘ﬁ‘ 9 2309 Ol
S Seoles o oteny Sl ped g (Slezex
g gy Sialen PP s JLw VY B A lSosS

L gy 9 dlgo

S Ll (228 dad 560,28 g5 5l il iagly
Lo ol (y9—o3lm 9 G9—sjlie b 5l eoliiul Lo
|l g gl dnaly oLl J, 58 05,5
03, L gui, Soales Pslasdiw Soss a5
aS ool LSy St o (Jw VW LS A o
4 99,9 slo,lxs glylo as a5 e olaws Lyl los )
Sz 00 5 Wl Slaedl assel plse 4 wsg haol
Slaormorl B peliae (S 2SI S 25 ghinedy 09,5
(Sl amaxl g oo ‘Si_.»).ﬂ\ S50+ (59, ool
9 = Slezmorl ) peinne (S 2SI S 2w (6900l
SMazarl b s S 5 S, it 55, 950 05,5
e 5 o9l L g o a5 1, 5 o
Vo=, Shosla sl 88 by s L, Y,) GsPOWER
Jeli 5+ /20=5, Lol (g3 [+ D=5, 0 sno
Lo gogail 39,5 lojlore A (e om0 09,5 oz
J W Lo A pw oo, Lo o505 S 1) bz
Aol 50 Cloal a0 od S aoly LS
0 y—o5 S (PMOQ-T) u‘)Lf)g_.oT \5"_§)> ool e
Ps—ae 3, S—dlar Pl a sl o Clains
(omlly 5l S aslinls ) oS (DCDQ07) (il
slo,bae . Jloy g glowr Ot plw Sl
o pae ¢y b Olds> jo plaiel o8 ) iz 5
3 Gl—ail (B e il 3 5l Sl
sl ) S A EJ—‘LN pos Lo g Gipoy 5o jo—a>
03—l 9 gl SO S8 b pae iagh

(DCDQ-Y) ygmudsy g0, Splon Pzl asbii
e S s 50, o Senlen Pl ST asle iy
2 i) Sanles Pt glwlid cgz wloda g
Jlw o aeliiny Hml dsas s aib oo S0
Jee VO L 0w o, 8l gl ygadig Lo wigs Yo 0V
o VO Jolds a8 dalbi iy ol sl ool a5

slao,e L asilee sloacs> 5l Sye g5, 5l imdsS

duw )—i’L‘J 9 J‘g—w ¥ od._sﬁfﬁ)Q p9d < 5


http://dx.doi.org/10.61186/shefa.13.1.27
http://shefayekhatam.ir/article-1-2514-en.html

[ Downloaded from shefayekhatam.ir on 2025-10-21 ]

[ DOI: 10.61186/shefa.13.1.27 ]

&%

IRARAKU. aulis 4y M oS oS ey
A2 g ST ol il 3> 4 .S 5| REC.1402.009
Oloslw Ciblye 5 ST Sy9 0 5 Soig—el U 0 lol 5l 592
5 iBelys 7S 1he G lye Gl 1S s s
s Olabes Gl dsbiiow y a3l T 505 g (Sl o )5
elolis o, Sualen s glls G55 o
o 5 LT plly ylne doli s 3 43l L cias
5 0 ol lieb] o, Slo 0,15 5 olakes sLeol
(ol (S S Olmye g ploalee b sl e
5 lolis gus, Simlen JOLsl oy 5 ie S35
;0 (DCDQY) s, Solon Pl dolizion yy g
Sl 3 5t JoaS5 L5 3,5 1,08 (ppally L
Mo G055 plgmeas V5l ;a5 8,05 a8 5 & )90
e (TF) Wod o (Byre o, Sialan D5l 4
058 ol sl 51 s i S| S5e S
L bl jobae ana il S o LS ab aules
25—a oS Ll A Sy mghy ug, 5 Slaal
RERIPENAPT N N B N A e
(Slaazmaz|d (S SIS it giineny 09,5 Sl 5o
o (Slazmo] B paline (S 2SI S ot ey
(Slaozmor] B i (S Sl S ot (55,000
ot ezl b et e S SIS+ 5,000
Lo S9g05] Ao cd I3l g9, 5l J—83 03,5 I, 3
S S gl 5 005 B8 b gl S Aty 0
aan ;o gaan ) aud> Ve bog, S o gl alslae
Sl Sy o 05,5 45 Il o i alowl (al> ¥
S S S S5 i g Vo o
30905 o5 T plomil og o 51 Ll 8,5 )18 (0t S ,25)
oss 5l s 59, 2 (S SIS 2 S oy S0
INEUROSTIM Joe 4 JUlS 5 jie Sy 2SIl Sy o0
S8 pgmate 4S5 Glml o cblose &80 el
oK ws ol L > e O solail il oo (20
roilw O 5 0/ 00 T olwl g ey FIA 6,50 S
clad g0 s olKiws oyl il 0, S LS YO/ T 399
cdled it e ols aol cdad ail co 0SS 5wl
Y L S CNIUP| ES P W L S > I N - D PR ) SR PP
59, g3 18 (g )lpe eals L g (S 59— SJlod
G 5 S )‘)-? 3o ol ok 9 e Jate
oy [V Sl O Jadoe Lo oal Ggdo o o]
Wb oo S y (59) (pog—ate Slalws g

65)_3‘ 6Yl_> 5o CA—A-AJ‘) Co—w FPY C\_._‘>Lu K9y (Wsls)

G290 slopls slosy i lsS ;o 0 g Cwload 53
Golel (g yimin 05d co Sd gl 0ymad lacds 0,8 o
35S S ajlse gz 1 g GAsS 5 5l pladige 4
L os—3l o=l e Q0,8 1o caamme jo .l Lkl A
B A L Slas L g calizee sl b ,e (59, 8, ol Lo
§ Cyd g 3950 5 VY o azmo ;0 a5 i 06S ;a0
by oo ol as caul 0,8 sl iy lgeay
50 0o S Ol ciel ggazma (p ey Aoy
el el VY = A sV ¥ O e o a s ool (a IST

el b gsan B 8k o KTK e5 > (o
L ooy o> an Lagle 5l gomp Jold oo LS L
S1y8s5 et Ly 5 o o il e
S 8yy 4S5 Sl A SBVO o 6”5—“" OlmigS 90 &l
5 45 3e L e gl Fe o Ve e ol Ly st
Vo # il ¥ elih sbwl o Sl b
Lo ool g 50 Qe 70 Jobo s po Bl
03 0gbion plonl pa LS 3 Cdr Sppo by 93,0
10 (b ol (S il a5 Lz e 1) S o
2 ol L1y dSS asl [, Sge] amo o ploeil a sl
ez b s s ol sl pomn g (UL Sl S
Sgmo dm by g, b olsl (55, Sk asjlee oy
3 Sy sla iy olaey oo plodl flojen g Cax
S35 S 33 Seup 3 (Glyy ) By b s
V) 09—b o0 ol 59 sloslonl olgmeay ca sV b o
(el SIS > S Sl el el ca il Yo i

i S0 b sl (os glaamio ol (2
Vo aaBy JBlas L aS cul Lol iieS g0 Juli
ShidsS yp g oo il bS8 o sl
Sty g o=t el La b Ve gl a0
2 alde loanly o G55 93 55, O o —
39 e gl Voglay )l Lo e o8l YO 50 YO ol
Loal> oz asmao ol oy b co pladl cga S
Slass o 5, oo B ()T (555 0 s § 95—b o0
Ngdoo Lrals sl s slaamio a5 Sl
G 29> Axbo (59, S0gS 45 Slads slasi pn g
Ol dplg> dwloe 0,8 sl lgeds o JAS o pud

5 r‘,_».:—l o= g,-.’l—.’.})‘ S i g S L;_&Lo.b (
Al eolaul O P9 g,_%l))é 9}‘).))_{ u_sl_:).: u,.JB)
Sl (G yin S adold o Sossil 45 Ojso
3 s s Ly g0, S ool Yo, b
olass jcial (gl Yo M Y) 0,5 o0 o (8,5
o=l @bl s @ls) (el 05 mamo Lo 57 S
(YY) ccnlass 3 01,8 0ol 0,50 5905 2 0 1

I


http://dx.doi.org/10.61186/shefa.13.1.27
http://shefayekhatam.ir/article-1-2514-en.html

[ Downloaded from shefayekhatam.ir on 2025-10-21 ]

[ DOI: 10.61186/shefa.13.1.27 ]

NPT oyl 05 o)las quddiums 0,90

= &

@—&ASH s—-“dﬁ

|

lol jo oo,z « Sislw DCS Lyl i o caols plol
alolidl 5 sl ildla SEYe o W] LY LS
e+ o Bue ol (adly S 29 5l 6 S sl sl
05,5 diilas j (giieeds el bl ialS
5 (Slasrax] 3 e SO S SO o 4+ giedy
Slaozmaz b puiine (S SIS0 20+ (59 by 09,5
by S Cd 09,5 Q—?.‘P ulf..\_..»fuf)_w So—rd
Sl tDCS L ol o alosil oS 55, 00l (s o
c—wls S9y ooL:.g O3 \.\_..»_915 )1)_3 6‘4_....1.?\ .
s (S SN S 25t 59 000k 09,5 L ol
‘b.i&l_w tDCS ‘EJ)_..J O 05— )lf)’L..; d‘w‘)ﬁ
cdly il a by s el LY Llacl o ol >
S 5l el als el (e - an e lolidl
5o Loalae d o 05— (5 S el> Bun 4>l s 8ly
Pzl ST s 39 5 Go—el bl 5l (S
plosl pamasie Wbt )5 wg 53 (e S 28 0
O3o3lom 4>y 55 Lo gagasl plas 5 Ll 53 0t n
Db aalie (oejltn L g S gl g ase S o5 8

Jal s siosi el s g0 o Laesls o g 4y o
Sl 3l shrogs Ll ity jo o alasl bl
Y SIS S FECTIN B HN [ BV U N

U:J”.J an
S5y 211 S i S, g g 2 2T 585 oy 55
Ogads e o b o oLt adyl  Sealen slowl s

A_“J;-)_Q—)o&_wpd Ol Sae .88 8 el
plodl ol e ¥V o Lo g 09 a8 Ve Sus ay
> o catin 50 LY S Getiedy ( ped 0 S
Al plosl e A i aaa 0 Do dy gaa By f
5 o alllae el (giedy el plsil e
S278 g (o e S 5 0920 (V) 09 Gl e
(F0) sy T E Sl 5 5 A alllae ol 5

i Slezmon| B e (S SN S oSt (g ginany 09,5
Sl el dda Ve Do ay 09,8 ol o Faus oSl
Jsb 0 tDCS casols slultDCS L oS 5 jo |y ygtivany
Jold ygiinds G o3 A plodl Dby o3 Jol adiBo V-
D9 (1 Jgaz) ey Glosnie Lo oo (555

i§laasan] 3 i (S 5SSO o0t (g9, 00y 09,5
Gl BB e Sl ao o Ve L0 o ol Salls
addo Ve Jobbo 0tDCS 040 azian o aielw V aud> g0
g 55w 1500 sleeg S L s o] o g S o
Slozmaz] 3 puiinn SO SISO o0 + (gtinedy 09,5

Sae doy GBAS C8 1D ety (o pel 09,3 4O 1o
=5 tDCS S 5 o |y je—many Sl pod aud> V-

OFedy oyl asliy =V Jguo

et Soakod S pgitemy oL s 1y

Sy g o e

PO ap0 D0 5 5155 099 855 p sanpla) 53y <38

obg5 5 aly 912,93 g

o 4 ot ) o8 JU g oo 4 aps g ol

b

B L dilie P o5 ypo DUl RS

ol \‘_‘:]JJ

e Sl 2 ey &5 2 5 sl 0920

Ll

O0) Mpd g D A ey 3 1dse 4y IS > £905

JULVERY

(S ) o 3 Sy J ool (g9, S50

S 7 sl e Salen g4y (59 p e 5 5

#lp

[t

. 2 g 530l el

L“‘;’JLQ‘ rm Sopr=

&

' Chen et al
12 Xiao & zhuang


http://dx.doi.org/10.61186/shefa.13.1.27
http://shefayekhatam.ir/article-1-2514-en.html

VY s 055 0 )lous qudians 0,90

[ Downloaded from shefayekhatam.ir on 2025-10-21 ]

[ DOI: 10.61186/shefa.13.1.27 ]

“0 e d
M
o 3l ! Bl il g Sl oS ssnl i
al>y0 g0 0 JBases, b ‘5.._%;- S—plon

el 0o a5 Y Jgoe > 40 g—ojl e 9 i

00— 6)3T&o.> 6@00‘0 &)J}’ — a ‘J._.u‘

) 4._.\2-‘\)).! ‘&Ls—”ng ug_.oﬂ )‘ oola__ul L_:
PRI B 00)31 ¥ Jﬁd._D- B 09_4’)1 L)_“l é_:l.u

u.").vl.u g9 009 RN )‘ e L@,...v...a ‘SALAJ L.s‘)" L_S)L) B
sl Wools 365 309 (ormbs s lis gobg0 ]

e S 2 595000y

g Leodls gjei (09— (xSt Shiggmld

ool nons (5 (3903 525 5 blgsS Jelos (ygs]
Sleslaiwl Ly (P>+/+0) 54l sixe gas jo Lvosls .ol
85 )13 e g 4 150 050 V7 a5 s SPSS I8l 5

sy
el od 0ols Hlis Y Jguz o eSS b (6,5 9lS)
Sl ool ool LS Y Jeoz 0 a S 5 bl
L&:05; O399 a3 O Lg)‘o‘rl.a.o u5u

AT S o S Fes sl pmitie 3 ilinl Blsly Sl ¥ Joom

OO i +ggy00ks Sy oy giinedy

£V VY SYAES VAN §

Yoiys VY V. £ VYY

-1va WANER VYD Fif FNSEAYYP VIEVEATA -
-/ \ATAZTRI WA TEA TAA. YN YYIE. VAN
e

O595loms 5 03031l Al e 90 33 (g (sl it o HEALSES L Sl jed o laibiul Bl zly (Sl - Y Jgaz

295

o K 925 + (g9 0y

VYV £59F \YPID - £ OAY

VYEA £ V0O

opsil Jolpe e

o S0 )2+ giimedy SR+ gyl 0+ pihaey

INTESUR N o i ool

\OF/F VY- -

\Po/f e £AFIAF

VATIA- £ 11/ o903l om >

095

o Sy + gy 03l (BIE) ol Sy + ety (SIB)

Sy + (59 0Ly (sig)

leools 2355 (o (8lp Shig —95mld 905 @b —F Jgux

omeil Jolye i
Sy + gl (SIE)

092l e LIS

el

903l om



http://dx.doi.org/10.61186/shefa.13.1.27
http://shefayekhatam.ir/article-1-2514-en.html

[ Downloaded from shefayekhatam.ir on 2025-10-21 ]

[ DOI: 10.61186/shefa.13.1.27 ]

NPT oyl 05 o)las quddiums 0,90

= & -
@—-‘:&“ASH s—'“'dn.‘“

|

Sl )lac_;u—b;_fjp- S—plor ;e 1509, 5 g
eeisd a3l s (FVEINF Pos s Ve PY=2/VE)
Ll 00 oo)sl\/ Jﬁ&)élboB;ugugtm ‘5».:)):;4@}
00 is Voojled Jgoz ;0 cuhind 5ol ol
l_} ‘5—’J’°+u9-‘-"‘-‘-‘ 03)5 u_».l dJ u_w‘ V\_Ua.a u_"
§ e S P ginedy 05,5 Sy 2t 55,00k 05,5
S99 )lou_;.m ugL‘u p_..u AL.{)DL'H‘_;))OJL:{ 09)_? )_u
Lo Sl gl i a s a>gi Ly a S (P=+/+21) o)ls
)‘ AS_:)JU+ u?—».A.».A«AJ Oj)j o)&l&&dawww
u_ud_fd_.»uamu_umb}_twl_ﬁo$)§)_<ab
S 28+ Sy 03l 09,5 L S 28 45,00l 095
4_‘>9; l_' as (P=’/’ ¢ \) a)lo S9—-9 )lou_;.m usu_v [“-"‘"

&ol3T axye

Hog—ed 05y 0 den (5] gl
S99y céLﬁ: s(t(Q)Z—a/Y;s P=«/¢-- \) rg_m A_L))?D
+ uj_'..'s_und.f ‘(t(Q)=—Q/0“ P:‘/"‘\) k_i_JJ.?L; +
samonlis ()= VVOF P=feer)) S
095 13 9 og—o)lim &8 A I3 ome Dsli5 092
baipa s ((()=+/FAP=+ 10+ ) s S 1o+ (55,0000

D Gl ad> o 90 S o—ine gl pac
‘5‘)_: o)_».’..uou_i: w_>b)|”5 J_».lJU UH)] )I Al o
al> e o obj)LPu_ub_,_flp S—olen 4_».»)[.8.4
el oal a3l £ Jga 50 ae)l ol mols o

aelllas 3590 (slaog)S po (5 (Sialon ailie civan 05031 -0 Jgux

09,5

o 5 205 + 9oy

SO+ g9 300l

Sy + gy

ozl 0l

oo a ~bib- Y 1FD YOIFe | il moeilite
[+ q “VVjoF VEIV - ~0a/F- O35l e — 093] e
“fByea q 2N Va8 A o T

ol S 525 + (59300l

&bl g asle
oy

- FAIAY o303 g

V¥ fased AR7ArS

FEAVIAT

¥ Y- SYIOF 09,5

VA¥/0A

T FAY - JOF Las

azlas glgil il con o5 o Sialen Oyl Sk dnlio gl (Jgyht omhnd g0l @l -V Jgus

Ao g

Sy + (g3 00by

e S+ ey S0+ (e

o K 25+ g9y 00y

o 59205 + (ygiany

K2+ g9y 00ly

o K 25+ g9 00y

o S+ g3y 00l o S 20 1 (gt



http://dx.doi.org/10.61186/shefa.13.1.27
http://shefayekhatam.ir/article-1-2514-en.html

[ Downloaded from shefayekhatam.ir on 2025-10-21 ]

[ DOI: 10.61186/shefa.13.1.27 ]

00. .
&
gy (50559 4y 45 0,5 Gl Dleise S5~
Ol )3 d92ge DU, aS ol (D)) slaa ) alox
09— ‘SsLQ_m:- ufal..J iz Lgl_mcuz.[}o e.)._.i)..\f).: 59
OHGQU_BL: )0)9_35@%.»[*&‘5,._5)?@_.)5
3 e SLedlbl (33lo (o Ulg5 9oy (5500 50
Cwsd do olieS o) 4o LSO 5L adiws 4 (g5l 0,5
Ole—se el o gasbaals o ol J—onll pSe
Dgp YL 0,8 oS e Sosles e aS clsls Ll

Salen ;0 S o6+ (59, ool 36 Ly alal) o
(G, S—dlen P31 lls HSog 5 o S5 >
So s Slawlie Boa L) Adod 7l g (S
S=dlon Pl us (BosS o5 > 0, Slae o
aS ole s mols asls 1,3 olosle e gud,
S—plar P L (5055 o8 > 0, Sles o cino
S g JLsT lawgs glaadllas (F4) 0o 5 (god,
O, Ses ol i3 L tDCS (6,5 )15 as ol s
s,y s eSS > Sl @ IS o) 50eS o Sonles
d_Lalé)l:'A_?gc\_l}‘MQ_.t})oct_?‘) ‘5';_7)}—6)\“\_10
L oalal, 0" 15K wn g oo 0 Slidss zols S, b
= s gs'S)"’ Sl Soales )—.’tDCS" b po—s
S 3l pae o e T Sen 5 5SS
G mali Lo (S o ol (Soeles - DCS
o= sbel Gle=n WS (FY-FY) el lgenl o>
ol i Ly (e Sae Oliass glesen pae o
S (gm0 A ol Cod S s Slds slaws as |
S0 a Sl aid> SOl Lo e Sde Sladss o
adsloe ad> Vel ol goass o (Jg ol colai
o oslei oo g al o Ol slasy a ST ol sl
Syeme ol 5o il i il 6 WS DCS S oo -3k
tDCS S o0 sawie Slawd> a5 0, 5 Lol les o
e 58 5y gy e S S0 L

. L: C s . L G5 6u i S5y

Siplan 5y S o+ g e gl dnz g o (8L
S s adslie a S LBw a S eal g o S5 >
ogdle 30, 5 i,y9 Sl ped bje—ol Lo ol j ot (5 7—3e
5 S byl g oo )18 5 (Sg) Plowe =
S—plod Sgpe ;9 48T oS a4 i |, cSls
Sl ol o o8 sl il g iy S S5 >

B Luetal

4 Moreira et al
15 Harris et al
16 Kwonet al

095 3 Shoe 4S5 558 o Latiivo LancnSiloo gl 4y
e S 25+ (59 00l 09,5 51 S 25 + (55, 00l
L o S o8 + gy 09,5 (0 75 9 99— e
Sy IS e D9l o S 25 + (53, 00l 09,5
LoacnSilon Dol a a2gi Ly oS (P=+/)) 3l
S )25+ gmidmody 09,5 0, Slas 45 89d 0 atiin
(5'5 ‘59—))'_‘%{"”_“‘&_’]?04— S9) OOL:..:? OSJ_S)‘H
+Og—tieds 09,5 Ly S 1o + (g5 00l 09,5
(P=+/339) 8,la5 092y o ire Dgld v S o0

S5 Az g Sy

A o aS ol i Laosls Jdog g a4y el
S5+ 59y 00l ¢ e S 2 ey 4l
O89S o FS > (Smlen ;o S+ GgTirens g
Sls il o, Somlan Pzl s Jlw VY L A
FOgteedy 09,5 0, Slee 45 b (et (e
03l 09,5 3 Shoe 39 1t Lupg S 503 5l S 28
S 8as 39y (Sl S 25 09,5 5 S 2+ (s
S5+ (59) 03l 09,5 Sl e S 25+ gy 09,5
09,5 Lo S 25 + (59 03l 09,5 (e (9 S e oS
il Dgg o e Dglad ot Sy + gy

¢ T 5 = e S 6“9)—]45 ‘u‘)u 3
9 l_l)}c u‘)u 9 9_J e(Y‘V) u‘)u 9 Q‘)J)..\.»LM)‘
Yoo YACYZOYYOYACYA) ool o olySeen TS
S—plon OMS_io a5 G0g 5 ( IS jodoay (Ve
el o LllS s oS > X alen 0wl gad,
L awslae jo olél g assyls JSin o5 > sload ) ls
slacddled o s sla )l (S5 sl b Seg s
Slallas sl  Swler g oS > Soalen 4 by 0
Lol ooy sl aslyas o as oo lis ca it
OB 055 sl ooy Ol yoi ddox 5l Su o Jled
OB oS Hlas god; Soles Psla Mo
Ao (0 g il LaSegs s> L o ao o0 ol
slocdld vga oS b a0 5 Sasycas
Sl ol Hlis Olalllas oS lay  Sooles il
Uy ol daS S5 o 5 cemn (Kl asugi 4S5
Iy &S S—olear g oS5 > Sholas) s el
Aol ol 8l ol sl (Jeal Blacal aol sl o o ge
YN S a e (5055 aile cedglae sl of 3
sloc s o v late b ay o dly o aS o,
aS oload)lpe g la,ld, cuS jo S oS, 0 Son
(V) S g e W (550 ST 5 0l 6l

Sialan 5y o S8 4 G ytiady ;U Lkl o

I


http://dx.doi.org/10.61186/shefa.13.1.27
http://shefayekhatam.ir/article-1-2514-en.html

[ Downloaded from shefayekhatam.ir on 2025-10-21 ]

[ DOI: 10.61186/shefa.13.1.27 ]

NPT oyl 05 o)las quddiums 0,90

= &

U—AASH ﬁ‘_—‘LA.,—Q

09_?&3 — .A._les.:(sa d—ﬁ.&) (5“'—‘“’1 l__: L;)IH.) ‘5_\_9- 9

il Jold i ] sladusgase 4 las
Sa—a Vgl O3l gy Sl ) e
o=l Sl olasos o cwlbioo a5 s Loaalslas
Sloe) Smdgaote (izmen 3,8 )l 8 Lo ali
a6l peal (LasSsSS l plajen ooliiul g
Loalslae sl o) 55 i Dlesd (o) H5-late
syt 5 slncusgine ;5o J 5

w245 0,5 ol plySon (B S ams S o
9§ S 28+ Sy o3bag ¢ pmd S 28+ gty adS e
AobosS o G5 (Salon Sy + Ggineny
oyl il o, Smlen Pzl @lls JLu Y s
F Og—taedy 09,5 0y Slas 4 0l e i imen
03l 09,5 0, Shoe 9 ;i Loy S 1500 5l S 20
Do e oSl Sy 09,5 Gl S 2+ (s,
Sy 00l 09,5 5l e S 25+ gy 09,5 3 Sles
S8+ ($9, 00l 09,5 G (J S0 e et S 28
B 392y (9l pt S 2+ g 09,5 L

1. Rezaei S, Arabameri E, Sohrabi MMS. Examination
of the Impact of an Eight-Week Exclusive Exercise
on the Balance of Children with Developmental
Journal
57-64.

Scientific
2016; 5(4):

Coordination Disorders. The
of Rehabilitation Medicine.

R, Asle Mohammadizadeh M.
Prevalence of Developmental Coordination Disorder

2. Baghernia

Journal of
2014; 9(6).

in Iranian 3-to-11-year-old children.

Research in Rehabilitation Sciences.

3. Kadesjo B, Gillberg C.
coordination disorder in Swedish 7-year-old children.
Annual Progress in Child Psychiatry and Child
Development 2000-2001: Routledge; 2002. p. 317-34.

Developmental

4. Shahrbanian S, Hashemi A. The Effects of Core
Stabilization Training on Balance and Reaction
Time in Children with Developmental Coordination
Sport
2018;

Disorder. Research in

and  Motor

Management

Behavior. 8(16):  83-91.

5. shaban e, SHAHBAZI M, Tahmasebi Boroujeni S.
The Effect of Mental Imagery and Physical Practice
on Tracking Task inChildren with Developmental
Coordination Disorder. Sport Psychology Studies. 2021.

6. Mohammadi khozani z. Developmental Coordination

e oz b Sl Slig i 4l o ioldlas
Gl2o,S )5 0o i 9 2w sl L8 i als 4
S (ol gt ge lidie S o g SIS
=S5 5 Gl e 5t o (g Jleiol pile
i Al ol S o0 09— oo el a S cl ol
flaiz s ible 3t g loils 5 U8 il o
St e 5l 2 LiSe el 0 Slgs o a5 00, 5 6
S—pler Pl an M (5355 0 o5 > Sooles
A CdS g oo mimren il ails gyl S >
L ol yad (glaman| 3 quiiwe ol > S o0 ol 5k
W Sl - Soe (305 50 Yo 929 Lo (52559 (2 o5
Gy ) E—dge sl D9 Jmsal (el (6)lpb0
s S o0 Slallae jo 1 ST a S ass,S JYaiul
dozmes Colbs S jo ol 60,8 slarglas
5 ot e gl o SISy o s o
Ayl e (Hles 0 Syl Gl oran
QKJ.MSJ)_M: M/ = /‘J" L usu.: ‘u_.»‘ — OSy&

&b

Disorder: A review and update. Journal of Exceptional
Education (J Except Educ). 2016; 4(141): 70-7.

7. Smits-Engelsman B, Schoemaker M, Delabastita T,
Hoskens J, Geuze R. Diagnostic criteria for DCD: Past
and future. Human movement science. 2015;42:293-306.

8. Arabameri E, Hashemi A. The Effects of Perceptual-
Motor
on the Reaction Time and Motor Coordination of

Training in Combination with Feedback
Children with Developmental Coordination Disorder.
Journal of Exceptional Children. 2019; 19(3): 87-92.

9. Ghaheri B, Tahmasebi Boroujeni S, Shahbazi M,
Arshi AR. Dynamic Evaluation of Motor Coordination
in Children with
Developmental Coordination Disorder. Journal of Arak
University of Medical Sciences. 2022; 24(6): 804-19.

and Variability and without

10. fotrousi f, sangari m. The effect of Badminton
skill exercises on visual-motorintegration in children
with motor disability. Journal
Education (J Except Educ). 2022; 5(165):

of  Exceptional
81-9.

11. Geuze RH. children
with

Neural

Postural control in
disorder.

183-96.

coordination
2005; 12(2-3):

developmental
plasticity.

12. Johnston LM, Burns YR, Brauer SG, Richardson


http://dx.doi.org/10.61186/shefa.13.1.27
http://shefayekhatam.ir/article-1-2514-en.html

VY s 055 0 )lous qudians 0,90

[ Downloaded from shefayekhatam.ir on 2025-10-21 ]

[ DOI: 10.61186/shefa.13.1.27 ]

&~
CA. Differences in postural control and movement
performance during goal directed reaching in

children with developmental coordination disorder.
Human movement science. 2002; 21(5-6): 583-601.

13. 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: 8§9-102.

14. Zwicker JG, Missiuna C, Harris SR, Boyd

LA. Developmental coordination disorder:
a review and update. European Journal of

Paediatric ~ Neurology.  2012;  16(6):  573-81.

15. Grohs MN, Craig BT, Kirton A, Dewey D. Effects
of transcranial direct current stimulation on motor
function in children 8-12 years with developmental
coordination disorder: A randomized controlled trial.
Frontiers in Human Neuroscience. 2020; 14: 608131.

16. Hashemi A, Rostami R, Hadianfard H.
The effectiveness of cognitive rehabilitation
on Fundamental motor skills of children with
developmental coordination disorder: A  quasi-
experimental study. Journal of Sports and Motor
Development and Learning.2022; 13(4): 391-405.

17. Shokreh G, Hosseini F. The Effectiveness of
Transcranial Direct Current Stimulation (tDCS) on
Working Memory in Children with Developmental
Coordination Disorder (DCD). Journal of Sports and
Motor Development and Learning. 2019; 11(2): 231-46.

18. Bikson M, Grossman P, Thomas C, Zannou
AL, Jiang J, Adnan T, et al. Safety of transcranial
direct current stimulation: evidence-based update
2016. Brain stimulation. 2016; 9(5): 641-61.

19. Pixa NH, Steinberg F, Doppelmayr M. High-
definition transcranial direct current stimulation to both
primary motor cortices improve unimanual and bimanual
dexterity. Neuroscience letters. 2017; 643: 84-8.

20. Jazini F, Sheikh M. Comparison of the Effect
of Direct Transcranial Electrical Stimulation of
Motor and Vision Cortex on Working Memory

Children  with
Disorder.  2022.

and Motor Performance in

Developmental ~ Coordination

21. Marién P, Wackenier P, De Surgeloose D, De Deyn
PP, Verhoeven J. Developmental coordination disorder:
disruption of the cerebello-cerebral network evidenced
by SPECT. The Cerebellum. 2010; 9(3): 405-10.

22. Mandich A, Polatajko H. A cognitive
perspective on intervention for children with
developmental coordination  disorder: the CO-
OP  experience. Children with  developmental
coordination disorder London: Whurr. 2005: 228-41.

23. Rasool Yaali ABAB, Ahmad Farrokhi, Ahmad
Farrokhi, Ahmadreza Mohadi, Ahmadreza Mohadi.
Determining the need for attention in hitting is
called badminton. Journal of Sport Management
and Motor Behavior. 2013;  9(17):  47-58.

24. Hellin M, Garcia-Jimenez JV, Garcia-Pellicer
JJ. Intensity of physical education lessons in
children according to the type of activity: Soccer,
badminton, aerobics and motor skills. Journal of
Physical Education and Sport. 2019; 19(1): 603-10.

25.DiX,Zhu S, JinH, Wang P, Ye Z, Zhou K, etal. Altered
resting brain function and structure in professional
badmintonplayers. Brainconnectivity.2012;2(4):225-33.

26. Sadettin E. Investigation of the effects of badminton
basic training program applied in 11-12 years old
children on motor development. SPORMETRE Beden
Egitimi ve Spor Bilimleri Dergisi. 2022; 20(3): 182-92.

27. Loureiro Jr LdFB, Freitas PBd. Influence of the
performance level in badminton players in neuromotor
aspects during a target-pointing task. Revista
Brasileira de Medicina do Esporte. 2012; 18: 203-7.

28. Fotrousi F, Sheikh M, Hemayattalab R,
Homanian D. Impact of Badminton Training
Course on Compensating Fundamental Activities
in Children with Motor Lag. Journal of Research
in Rehabilitation Sciences. 2017; 13(3): 138-44.

29. Chen C-C, Ryuh Y-J, Donald M, Rayner
M. The impact of badminton lessons on health
and wellness of young adults with intellectual
disabilities: a pilot study. International Journal of
Developmental Disabilities.  2022; 68(5):  703-11.

30. Hashemi A, Sheikh M, Homaneyan D,
Bagherzach F. The effect of Wii Fit training on
metacognitive  characteristics of children  with
developmental coordination disorder. journal of
motor and behavioral sciences. 2019; 2(3): 177-88.

31. Hamed Sabzevari SASA, Shahab Parvinpour
Shahab  Parvinpour, Effect of perceptual-motor
exercises on the academic performance of primary

school and sixth grade primary school children. M=

Razi  Medical Sciences. 2019; 6(6): 26-77.


http://dx.doi.org/10.61186/shefa.13.1.27
http://shefayekhatam.ir/article-1-2514-en.html

[ Downloaded from shefayekhatam.ir on 2025-10-21 ]

[ DOI: 10.61186/shefa.13.1.27 ]

NPT oyl 05 o)las quddiums 0,90

= & -
v_a.u.hsj_; Q_JL_Q_Q

|

32. Salami S, Shams A, Shamsipour Dechkordi P.
Psychometric Properties (Validity and Reliability)
of the Body Coordination Test for Children (KTK),
among 5-14 years children in Tehran City: Pilot

Study. Motor Behavior. 2019; 11(38): 71-96.

33. de Niet M, Platvoet S, Hoeboer J, De Witte A,
De Vries S, Pion J, editors. Agreement between the
KTK3+ test and the athletic skills track for classifying
the fundamental movement skills proficiency of 6-to
12-year-old children. Frontiers in Education; 2021.

34, Smits-Engelsman B, Denysschen M, Lust
J, Coetzee D, Valtr L, Schoemaker M, et al.
Which outcomes are key to the pre-intervention
assessment profile of a child with developmental
coordination disorder? A systematic review and
meta-analysis. Biomedical Journal. 2024: 100768.

35. Xu Y, Zhu J, Liu H, Qiu Z, Wu M, Liu J, et al.
Effects of Tai Chi combined with tDCS on cognitive
function in patients with MCI: a randomized controlled
trial. Frontiers in public health. 2023; 11: 1199246.

36. Bahrami S, Mousavi Sadati SK, Daneshjoo
A. Effect of transcranial direct current stimulation
and selected exercises on balance in children with
developmental coordination disorder. The Scientific
Journal of Rehabilitation Medicine. 2020; 9(1): 69-259.

37. Eskandarnejad M, Vakili J, Alezadeh R. The
effect of four weeks of training with and without
blood flow restriction on psychological characteristics
and anxiety of skilled badminton players. Sport

Psychology  Studies.  2023;  12(45):  19-32.

38. Lu H, Liu Q, Guo Z, Zhou G, Zhang Y, Zhu
X, et al. Modulation of repeated anodal HD-
tDCS  on adults.
Frontiers  in 564447.

attention in healthy young

Psychology. 2020; 11:

39. Moreira A, Moscaleski L, Machado DGdS,
Bikson M, Unal G, Bradley PS, et al. Transcranial
direct current stimulation during a prolonged
cognitive task: the effect on cognitive and shooting
basketball

492-505.

female
66(4):

performances in professional

players.  Ergonomics.  2023;

40. jazini f, sheikh m. Comparison of the Effect
of Direct Transcranial Electrical Stimulation of
Motor and Vision Cortex on Working Memory and
Motor Performance in Children with Developmental
Coordination Disorder. The

of Shefaye Khatam.2022;

Neuroscience

Journal 10(3): 1-12.

41. Antal A,
direct

Paulus W.
stimulation and
2008; 37(3):

Transcranial
visual
367-74.

current

perception.  Perception.

42. Harris DJ, Wilson MR, Buckingham G,
Vine SJ. No effect of transcranial direct current
stimulation of frontal, motor or visual cortex on
performance of a self-paced visuomotor skill.
Psychology of Sport and Exercise. 2019; 43: 368-73.

43. Kwon YH, Kang KW, Son SM, Lee NK. Is
effect of transcranial direct current stimulation on
visuomotor coordination dependent on task difficulty?
Neural regeneration research. 2015; 10(3): 463-6.

44. Imperio CM, Chua EF. Differential effects of

remotely supervised transcranial direct current

stimulation on recognition memory depending on task
order. Frontiers in Human Neuroscience. 2023; 17.


http://dx.doi.org/10.61186/shefa.13.1.27
http://shefayekhatam.ir/article-1-2514-en.html
http://www.tcpdf.org

