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Abstract

Introduction: Attention-Deficit/Hyperactivity Disorder (ADHD) is a developmental neurological disorder associated with decreased attention
symptoms, increased impulsivity and hyperactivity. Working memory and sustained attention are the essential aspects of executive functions.
Working memory is an abstract structure that refers to the primary mechanism or system for storing and processing information related to tasks
while performing a cognitive task. Sustained attention refers to maintaining attention during continuous activity. Sustained attention helps in-
dividuals to control the interference of stimuli and respond only to the appropriate stimulus. Exercise has been suggested as a safe and low-cost
Conventional therapy for children with ADHD. The present study aimed to investigate the effectiveness of executive function training based
on motor activity on working memory and sustained attention of children with ADHD.

Methods: The present study was a quasi-experimental study with a pre-test-post-test design. The Ethics Committee of the Islamic Azad Uni-
versity of Kermanshah approved the present study’s proposal at the time of approval. Besides, all participants participated in this study with
full consent, and written consent was obtained from their parents in this regard. In addition, participants were assured that their information
would remain confidential. The present study’s statistical population included all children aged 9 to 12 years with ADHD in Kermanshah
city. Participants in this study were 20 children selected by convenience sampling and randomly assigned into two control and experimental
groups. The experimental group participants participated in a physical activity protocol held in the gym for 12 weeks and twice a week for 70
minutes. The research instruments were the Wechsler intelligence quotient test for children, Connors Parent Questionnaire, working memory,
and continuous performance test. Prior to implementing the training protocol, all participants’ sustained attention and working memory scores
were recorded as a pre-test with N-back and a continuous performance test. At the end of the training protocol, all subjects’ working memory
and sustained attention scores were recorded as post-test. Shapiro-Wilk test was used to check the data’s normality, and the Levin test was used
to check the homogeneity of variances. Finally, an analysis of covariance in SPSS-23 software was used to test the research hypothesis. The
significance was considered 0.05 at all stages.

Results: The results revealed that after 12 weeks of executive function training based on motor activity, there was a significant difference in
working memory and sustained attention scores in the post-test of two groups (P<0.001). According to ETA squares, 92% of the changes in
working memory and 89% of the sustained attention changes were due to the effect of exercises.

Conclusion: According to the results of this study, it can be said that since executive function training based on motor activity has a positive and

significant effect on working memory and sustained attention in children with ADHD, it is a suitable intervention method to treat these children.

Keywords: Attention-Deficit/Hyperactivity disorder (ADHD), Executive function, Physical activity,
Working memory, Sustained attention

*Corresponding author: Mohammad Jalilvand, Assistant Professor of Motor Behavior, Department of
Physical Education and Sport Sciences, Kermanshah Branch, Islamic Azad University, Kermanshah, Iran
Email: Jalilvand.mohammad@yahoo.com

doi.org/10.30514/icss.22.4.84

84


http://dx.doi.org/10.30514/icss.22.4.84
http://orcid.org/0000-0002-1530-2744

AF-9P lmivo

S Ll e Il A=

- 9,.: allae

QST HIb 4> i g 5,5 Adl> 3 5 > Cullad 3 i 19210 )5 315 i jaoT (s 5l
S i/ 42 g8 ol WS 4 Wino

TSgw olpd )«

:'\& 9"'..":. 00

Oyl colizile S e ool ol5T olKils colizilo S axlg o o359 pole § (S0 Camyi 09,5 (25, ks, Jbokiwl
Olylcoliile S (g3l ol&ils ¢ pulids lg, oyl ool 157V

o8l gt pals slaailis b oS coul god; eae P S b iofazgi i P tdeddeo

L GVYARVAL I i
1YA4/-0/7Y s Sle THe!
LGS VR TR EAJURY)

P shlo (95 sl anpe o5 9 Gl (K5 Glaje Ko i 4 Ghyg el oo (b i g )5 IS

2t it b2l SIS hiesl il aagy pole g Bod e oid olgiiny Jad iz o Sl sojly

52 IS5 ol oy azgi 5 S Aoy 25 calad otlers ot P

1 1 T 1 & us")"’" “))S)ls

5055 soles Jalds glol sl 02 (9l o s903] Gy o L (sialsj] dons 50 51 ool gy U5 bgy s
PN S

15 Soyyo 4y S35 Vo T s 5145 gy St olitile,S o b hazrgs i S 4y Sie alls 1Y B4 < il

<S)

5055 JluSy (obg 05 (gl gl il diad iSle Ghalejl 5 TS 0k Ve 0g)S 50 50 g bl uyiass Sl axgs

2 (s L5"J>| 3)5)15 g_}")j‘“i 4.&14').) 09y dlwgay b)slo.c L)}“)—‘ ) 6)'5 alasl> uﬁ'“)T ‘U_N\Jb Conners AAL.........:)J . . .

) J o B g3

815 Galeil 0g)5" (sl (oByg Il 0 ARV De p atin 50 )L 90 5 (gt aaa WY (b (355> Sl (S, ey bkl wishd> see

b oslil SPSS-23 a3 15 epeiie iz 5 opeite oS5 uilylssS Jalons cigeil 5l eolid by lnosls Julow 09520 coltile)S oty ool olT ety

S unlazgs aai PLST ghls (5055 b axgi g ()5 akrdls ;o Jloline iyt 5l (Sl mls :lbd.ﬁélg

pole 5 SN Cwp 0gS (Sl psle
Olnl lasle 725559

P< 1Y) o1 szl slos, S5 Sl azin WY JLss 4 Jalilvand. mohammad@yahoo.com : _fuos |

Ohgy eyl Il ioolazgs ek PLS 4 Mie 5555l azgs 5 g5 aladl> ) (glole 5 e LU

el 5055 ol ey Cy samilin slalSlon

doi.org/10.30514/icss.22.4.84

Citation: Jalilvand M, Souri R. Effectiveness of motor activity-based executive function training on working memo-
ry and sustained attention of children with attention-deficit/hyperactivity disorder. Advances in Cognitive Sciences.

2021;22(4):84-93.

(1) 258 se (355l @2 oS 5l (gl o LS
@bl S S)I5 S)lee (npe 5l Il 4y g )5 Akl
s 1y S0 45 45 e (6,5 03l 5y (6,15 alidlo oiten
Ll G 53 BG4 bgpe Dl Bl n 5 55l el
S b axg has 4 Jlal 4z (V) o b ol sl 5SS

ne

doddo
Attention Deficit/ Hyperactivity) Jlé ji/azg ais S
LS Canl gudsy cpoje OS] o sals 51 S (Disorder
el el Jlab s 5 5,5 IS aliil e Sl slaels
(Sl o a5 G50sS cpl o Sl dslad o (gul, LU

A yome 3yl i gylosl g S caladls (5 S peenal ko sl


http://dx.doi.org/10.30514/icss.22.4.84
http://orcid.org/0000-0002-1530-2744

Sleds 9 o2 cxrge (2lion Way » U L g es)l8
G () 205 o (oras plam )3 i 63,515 5 5,5 L
L g (S5 o Sles p G Sl cute LU Lo pag
Gl aims oo bt |y Jab fdaz s aki ML gl oSses
By oy pod alan VY a5 wisls olas (YY) oL, Ke g Chou Jls
5 N5 4 A b 6L @bl sl S n g bl 23U
catls Jab iefazr g pals sl lls (5055 (2ol S
aS Wols Hlis og> iegh 4o (Y+)) o )Kes ¢ Jarraya .(\Y)
5 b 42 lo il «Sog5 e (e B (npod atin VY
St e Ly Rl Eel 5 sidy dep 1) (S o ol <o
B OTAY) an 5 S (10) wb 058 ol 55 I i
st ghls 5558 ! oo S5 s Bay by yad 050 S
aan VY a5 ol lis b s S cwyp |y I jin/a> g el
o055 by 651051 2l o ,SS p (g)loline 536 gy (2 el
(YY) L)en 5 olyedS .(VF) cuisls (iS85 S5 &
SS9 2l Gl e p Soulios Sl o3 750 55
doliiow y gl .o )5 gwyp 1) ol Salas PLS| lhls (5068
Sgute y Sl Ol e oy lis Conners  s5Liis gy cuas

OV oyl 36 o1l slas S
sleo, SIS 5 S Codled O lass glil des voo o lid Sliass
ot Jle sl i Sise alzl S| sl l5ess ]
2 6ol (35> sl e (higel Wols Glas Gl Ken g (o0 S
lazgi jass ST glls (58S Sl (6,5 JulSS g dimgy 4> o8
OLer g Pindus ags ((VA) cuslas (g lolize 50 Jled s
2 Gololine ,l was b lwgte Say cudlad sl las (Y+1F)
ohKes g Mahon yozes (V1) cuila 805 &uly (g b5
Glen Dl yod jo 5055 &S 1 AS Wity 4zl (ol 4 (Y+1Y)
Sl Jb i azr g pali P 4 Mo (5055 4z 55 2 (55650
W55z oS aily Jlge Gl L (g 0 Wl waz e iegh (V)
oo Fld o Sles p wlgi o G b &S sleas
aS 3 slo g jo all yige olal s SIS PLST 6l ls
sl 22l Glas S5 » (I lacald 150 vy n 4
wile e bl 6, Kms (30 Sl pod 65 4y bias
(DAl Wee) Bl yo (505 Sla Sy 9 B« Siag pl e Sinlio s
Olys &5 (Shge )3 (1)) sy 55 peie (s Sy b Se
Sl GBsS 5,5 G yed (S Saled Gl I 2l sles S
Sialon 5 5> sblie ) oty oo Jabinlaz g (ol LS

ny

JH b oS o SeS 0 8y jlauly dx g5 00l co 3! poloe ol
HE055 (Y) ae0 Fruly cewlie S e 4y faidd g 0SS | S e
L oldz 4 38 4y bl JWiwlazy ali P gl
Digd oo JSio o bbaadled Koo by gwpo QIS slol o b iyl
Bl )3 e 4l S5 ol Gla S e oLyl ()
95 ol 3l g el Jd ifaz g s P glls SagS P
DSl Gloys g (390l (63,400 059> H0 ALLIT amd diz ,o

(a) C] 00 LS"’)"S 4\9-5) ‘j‘)?‘ LSLDQ“"S ‘5>L....|)L| aQ
W ilarg el P ghls (s 4 baype lapleys
ol cwl golis Gloys g Sleje [l gleyo gl Jelss
ol 350 sras GBS e b Sloys gl Joll el pgas s
S 4 pien g aias e il gl 4 ol 8l Lae a8 Ll i Ll
Rl Sleys slaan S Jlis 4 Gl dag)ls (il )l
5 ol L8, lbo,Sg, L aslisnly, Oldlas (F) aiwse
lazg st Pl loys gbool, ans Jlos 4 cols o
Gl ,Sog, 5l eolaiul 4y 1ol 5 Bl sl Jlo jo aiiwe Jled i
o8l ol glas SIS WM glils osS sl g Sy
K @zl s Sl5 (hisel b (sl Jlgisl ol asily
03,5l 595 4y (o3b; Az g Bl Gla Lo o a5 Cul slas o
AW oOLQA L.u o..\.:‘ U"‘ » LS")" (_gl.mo;)lf u.u)},o" (/\ cV) o
Loiye ohisel Sl yod doighy 25150 sl 5oy BB Lo e
yermedily] ) dali p asile Gmlid.iuﬂ @SS L ol Gles SIS 4
S ol 5 ol iegh sbaul Jle gy .l sl &3l
s les y semeallly lzl Glao S (el jloline 530 )
wols lid bl o) en 5 gose uizmen (1) 0y SSLS
2 e il SY oS Sl asuls leys )l eolatl
Oleyd ;0 K0 0,50, (V) cudle (5555 (pl (g 15 aladl> dgups
2l sles SIS S gljls Hl50sS 25 > 5 lid SMSCie
Ol (S leys S lgie 4y (5555 el Sy Sodled 5l eolanl
Sty I inlaz g pal LS 6lls (095 ln anie oS
Gl s dengi o SO blol 4 azg b .(VY) csl ous
@ slong axg @l oSles 5 (5o (Sales Jorws 53
OSssS olis glas Slee ,o Sy cudlad O lae 56 )
Olwlidcuas (VW AY) Caslodgy ol 2l slas 5,15 YN 6l o
Slaeld jxe  cmas (5l yws 00US S o lgie 4 ], S5 > colad
s sl she oy p S5, ol oS Waiiee 5 00ged



oy g e 59y el Al O)lee (4850 0) 05 )8 Sl
o oS B 5l el Sles Aisel (akBs Y1) ey
Vo) aolp iow sl )0 09 (485 0) 40,5 Sy g (adds ¥+)
lp o ools (hisel guyai 4 s (g3, e sl lge (dido
o b 22l o Sles slad lee (aiB0F 1) asliyy (23w (o9
RIS Wl i ol 50 55 ed ik eols Ghjsel s (55 (S
Sl by yed 5 ()5 alalle Cosl g Gl sla Sauzms b
DS (S g bog Ky 5 2pe Jeddligius 4 4z
S s les g lajls b caliie az s Sl ped 5 s)lee J5S
b 1y @zl sles SO & bgy e Sl po3 ) Jguzr 0 S90S 50
(YO YY) s eladl L8 oldlas 5l o ed SS9, 000 oo
5 ) alibl> (glaygasl loazme o bogajl alS 51 (oo yod 0590 (L
(D088 STy (cB92 0yt 03T Gipgy Il b 485 ol ez g
0,8les 3ejl 5 )5 abisl> yge3l (opally Conners aslidow
Sl 5yl Ggeil 5l ools ogr Jloji (gusyp Stz 092 dmigey
3 eslaiul cngl g3l Sl el ly (SSKen cwyn Ca g
Plp s 58 0 pitie Wiz g 0 pitie ST il lgsS Jelod b, 5l e
J>lye adS jo o ooliiwl jimgh and 8 403l Cg> SPSS-23

A a3 S a8 /00 (g lobire mlas

598 obiie 5| 5355 e e i (sl bR 0 i (39031
OB0sS slp Sy iga wbie o eolatwl 534S sl Sy
03,5 b)) NS Ligr wlide g0 aS el gejles,m VY felis
S oo dmlona 1) S 0 s598 5 (903l 03,3 B) (oIS 2 5 (905

Jle ;5 Conners Luwgs (ulie ol 1o idlg Conners aoliuw y
5 S I cmlia Il plyie @ wbiie (ol a8 2k VAV
oais sl Pl ar Gbdlis 0 wodle Gud i 6 b uien
29 opdly g oldie opl ol oo aidpdy Jbd ifa>os
O35S d9zge syl 3 90 )0 (lial Sledbl 5 Dlaslie ulul
Jazg Ll P osims 5Lis YU 4 TF oyai 5 095 o ool grusly
Al L8 sloiagsy 10 eeil nl (bl 5 (2l ool (I8

(\ <) Cs] 00

N-back 9031 5l (6,15 abibl> ioiw slp gyl alidl> yg03]

KW c:‘"")‘b YA0A JL.; o )l.g i 6‘)‘3 u}aj ()'.’.‘ A eolazwl

av

S Seete e |y 993 @l Gleo S lajes 5 wisd wieo
L s3ls Glas S5 (nyed <ollB oS ala b)) 51 (S (O0F)
3 s stz b L Ghh)s crl el e (59 e el
o5 4 1y el S8, IS e iy B 5
elion codad SolBB 5l oolanul wieils e (595 (s (YY) cslyls
SIS > ghge sy sl lin i S (sl peanilSa 31 ooliciul 5
21097 p die (nl 55 lofng Soenl jlaS 5l ke 5l (Giblie g o
155 alSnsS s i she iy 5 Sl 525 Jal o
Sl ppaar Olados Slusl a5 cpl L (YY) col axdes ¢ ol
3 odd oayd EMSEe yo bl pl des sl dgaze jre )
Soaza (VF 1) &l 0o 15,0 ol50sS ozl sloo 5,18
SO a8 wile (g3b 5o colaiwl 050 b slacs lpe ¢ LIS
sils Wlgoe s 59, e G ok SO g g W
Al alls gl Ol o wo 5 aliy sl>l o ol w2y
A gy izl 5 DBl ) 55 05 Sl n e 5 Sloj sla S
SELD L 5 S el slajls eaimsplis (Ko a5 515 o
a8) , @ (hped JSSgn 50 edle el e (59) e VL
b o ped (G Edled Bk Sl l 2l Gla SIS el ey
3,508 isel (i3l Qi (omp p2l Gighy Sam nlals
OB 05wl azgi 5 ()5 Al S Clled (st 2]

gy Jab tfamss el sl LS gl

FLRETY
92 osa3l o osesl ot b b otalesl ansd 58 5 1ol adlllan
GO Al VY B A 0sS soled |y yol> yiogh & le] axsl>
Flhe @AY Jle jo a5 wols JSis Jbd polaz g ads DL
Voo Jols slo Sogesl aiog 00,5 axxlre oliile,S cwlits g,
99 55 (Bolai jsb 4 5 QLN (s [0 )90 4 45 Wog S3gS
ol sl olaebl (gl o atsled tolesl g JysS 0,85 Ve 0g,5
acliin 3] s b g5 s DS (glJo ol 31 gl a5
ol b g il ol (6 lams il o sge) b solisul 5 515
aloyome b alaly )0 Ll & rizmen i) 08,8 Ghaghy ol 4o
s JSSepn szl 5l d al eols Ll Sledl il
g oot 5 Sy Ghee osejl QAL ES S als
ialosl 09,3 GBS CS 15 s s 48,5 (6 alidlo 5 il
2k g3 g adal Y (b S s )S eS8 Ja sl S5 0
s Sladar ol SIS 5 G859 Gl )0 4B SS Ve Do o e



09"0)‘ u.)‘ RV (Yﬂ) A eolawl M}u \))S-LA.C 6‘4—)[)‘) u}A)]
lazgs pais LS I355 )0 (SudeSilog; g 4295 (5 IS5 o
95 &Ll gesl pl wgi oo 1al &by lawgs a5 col (6,138l 5
S e VO }ll{ﬂ}l&p4S(o|..\s|9~_é§).>)wh5)zn4.cw
$9505] 5 Aied Bua I yme Ll 5l ol aS Cowl sl S5
2 09l ol @bl s alyy e gl il 4 aess led b,

()l 48,5 )18 0l 090 (L3 sla g

390 oL, g Jaeggi g Yoo A Jlo o ol lasbl, asews 4

G ol Sy golaws feel cpl o (YY) cd,5 18 eolatnl
o905l 5 0gd o0 s S tlel amio 5 2 ot 0 2 Dipe
Al e 335 S S 5 S S a4l g 5
99051 ol el 5o g Bush .ams jLaé 1) 90 o les alS &0

(YA) 00,5 5155 «IVA olejTib g, L T,

Sl az g S oslul ol diwgny S hes g1aLI, a0l

0 89y oS Guyb 3l @2l 0,51 (el SS9 N Jgo

<12l s 5,8 sl |

o &l y1 WLy god

Tl 55105k 9 35 53 Liul38l

S50 ey 55 03 il 38

@b Sl ks, Jyus

b 55l05k 5 58 53 il38l

Fl 51050 ¢ ol STol (ol azgs
Ol e 15,5 alabl> ¢ Ll Ao
Ol e p (Sl Az g

OGSy yle o3l e o

L sleog 4 gl pas g wio locg 4 Eul

22 S (i slag 5 w58 b sk slag & Gl

T Gloog (585 00l g Cewd 93 b b Glocg (i8S

358 oot 4 by o 505 e Jlo) 95 slaesled b o slaco @

55 sloos 4 4z b Gl 5 g3 0)la L oad Jlul slogs 4 28T, ol b ey

Oley 9 Stz bl Gty BB € slo g 4 pols sl

Dglite (o § S e b (b g 4 ol Fly

@S 45w oolinl g pite sz llssS o 1 sesl e
by lowsY ge;! b b ol oul 03,51 ¥ Jgaz 0 ol
S i 5l S Bl Jatese e (F=FVVA/VY g P<e/-20)
eyn Sl el ails jloliae Sl sl axgi g (6,15 aladl> aly
s ppm3l 51 5055 gl a5 5 615 Al ol el
@l a5 wd oolitl gejl iy 51 S b g mitie S (el lsS

Sl odalie LB T Jouz o ol
&) bl 505l gy Dlied 098 ST Jguz mli @ azgi b
3 e, AV Ul jadome 4y dz g8 bl 00gy loliae Jlul azg5 g
3wl Sl as g Olpess 5l as o A g (6,15 adadls ol s
S JSn oS CiF Glgee (nlnle ol ooy Ol ped 25U
ally 58S Sl axgi g (g,I5 alidl> dgue (g lolies 36

An

b aidl
VeIr e iabesl 05,5 55 b oses] e Gl Ol (5uSiles
2l b g Jlo VoY) Vi S 05,5 15 Jlo (VD)
b giogesl (sB52 05 5 o SO 5 Foli Jis T (505l
Y Jouz (P<e/+0) wivg Ko i cpl 51 09,5 90 ¢ Culilad 092
sobolan ans o ol |, ay sl it Joxo Syl 5 eSileo
ol jo glabaxde LB Dolas 098 oo canline ¥ Jgu> o aS
Lol coslas 352y 05,5 99 Gsa3l i 5o Sl azsi 5 )5 alidl>
b et Sz s St ogeil G o Slied nl sl
ol olul ol colanwl S gl g5 5! oesls 59 09

slagygesl 5l eolaul el 5 59 (crnds odls a3565 «yg05] (nl

P<e]20) cls 052 g bard b (y0503] gz S5l
aot 1o |y b iyl (Sen (28 Gy B 3 ) ] S
> o )3 Jitne joiie Sl oy p 6l P</0) 55 b Lo it



og,S Jlnl ax g 5 )15 alddlo Lo SBlpoul 5 (o Sls ¥ Jgur

RY 31 0903 iy
095 e
Hbzo Bl il oSl Hbxo Bl il Cysileo
YIAY SAIS- VIVY FUE- el
&S alisl>
VA0 BV/F- VIV FAIA- J s
\IAvs VYAD- Y \YY/S- SialeyT
Sl azgd
YIYA VYO /7 YAV J s
b iyl (Ko a5l 3Shy slae¥ (58 (903l ¥ Jgo
Ul ygdzo P @l 4z o F o RYSS] oo
NEY R oo Y \Ya/vyY offiFe @M b,
NET R [oo) Y \VA/VY o[ 3L g gl
09y
LTS fo o Y \YA/VY YY/AYY Solin i1
YR fo o\ Y YYavY YY/AY £9y Ay s 099558354
JAS 9 528 oy S il oS Julowd (S8 a5 ¥ Jgor
CITRE P F Olygdme (pufile ol az )0 lygioe fgeme  Flade  akuwly ke
NAY: 50 SIYYY V1O \ VYO il
-/aYa Jo o YYY/se \YAYIVO \ VFAYIVO 09,5
)5 alisl>
SIVA VY VeOlsA s il ylg
& yrvay JS syl
SNy ST YIEFY VYYY - \ VY- 39057 by
<IARA [o o) VO /Y Vo-IVYE \ Yo IVVE 09,5
Sl azgi
Bl -0 VY ADJ+ A+ Uas il ylg
Y- Y- FYA JS s sl

She s (Vo) o)es § co5e «(VO) o )Kan 4 Jarraya (VY)

u.....o ).ula Q‘)i‘&s)" U"‘ 09 GumoRd (a) u‘)lio.lb 9 e\bl.?)?
210,55 slaaddse » 1y (220,51 G ped alisie gloogeds
as wols lzd (WWAA) o) Ken 5 poge Jln gl aisls las

N4

-

a9 g 5,5 abadl> o ol cé iy 3l S Lol iegh mls
wan VY oo 4 Jbd pofazgi mas P! gl 58S gl
ohh&es g Chou (\Y) Leonard .og ol sloo S5 oy s



ot Pl ghls (18065 )0 ¢l b (YY) Wgd oo Colos dzsee
8IS bl o) e ot 55k b el s Jld
U gblie Ladl s s g aSws ol 5o 60 ,Shae lbls)
o by PLST ) )0 ouls ssalive OMSUG ily o B> 5 o9l
5355 1Y) s g i g 55 S5 | oy i
o1 e b iz g s S gyl o VY b Y
g b Wl oo 5 (TT) wad oo (lid (olin (ly) ol
& iy 5 0% 58t Ll o (3ls 5 (STl slasskiws
Soye (V) ol e8> e min b i 2UP
3955 S 4 b o315 o e i et s 45
e 7 it Jlo 33 3y e 54 53 o5 S slazel il
oo S5 W] gl l50sS j0 aS Cul oad slpaiey .Sl
rSrie S5 ST Bldail § (5 > g5yl 50 VL ¢ 2]
ool g (1Y) ol ilinin JysS 5o mlion; WSS oais
S pUly S @ 0k SeS e (59, S Sl peS sl
e (i LS ()5 GIS855 55l slas 5 IS 5 Al g

S oo (B
los) 5 e e b s e ]2l glas SIS el IS 5 Shee
oS P25 Glin ey Sl Sy S8 0 oy 4 (Slin
bl gV e 25 5 sla L lalial 25 el
@YU el ) e 59, e Slupes (V) Sl aie
@y ol @2l Gloo S L ke qras @ble 6,550 0
wlie (grae oy o (59) e Sl yed SIS (g o0 (29
7o Sogn 0 edle a4 aS oo JLb 1) pl2l slas SIS sl
5 7 IS i s tn b san (53, et i yed S
oS 50 5 e job 4 g 39 00 (bl )05k 9 425
la Joallygiws s Cusl (o0 G055 Min 092 g0 2l 2l sl SIS
b sl g g aies uly (el sleoy 4 hid g uiS ey oy
e §9y e Sl ped (S 9o ()55 (izred 5 55 0ol
Sl Osliie 69 ,Shas Blaal 5 LI 1> £45 (0gf Sy 4295 b
Collab o A o lsn  ogdle il (g IS aliblo sl o ke
Lol IS S (BLD oS 5 650 slaghs, 4 S
(B9so B S o Sapns dan 2 o 56 5559 Collab
Sl w5 a3l (ae g (el s (Fg0)98 (oSS
SLAlS colan Cepw g a5 0 S v ) jre 0 (IS (Al
gy @ b ol e lis (1) was e G | e
gue2l (YY) o,Kan s Mahon 4 (VA) ) Ken 5 (os,S o

Foe Q355 )5 abidl> sgue p SY Ll (Sl il
wols ol (VWD) o) SKen g ool 92 Slye uizan (A) o]
Bl i3k 2 0y (SN (e 2l Gleo S (3]
ST Sls G095 loy Cu pe 9 (3 lajlo 355 (25501 055
olas (YY) ol )Kes g Chou el jgo Jled jinfazgs als
szl oo SIS 5 g)loline ;56 Bgy (e aia VY aS wish
g Jarraya .(\V) cuils Jbd jiofazgi e P! glils HSosS
Bgs oy pod alan VY a5 wisls lis 09> im0 (Y1) oK
Sl s 5 bl 4z Gyl (SosS s e

O0) aiso dgupp 1) 505 ol o
sbal o 08 a4 a5 cul gbaly Jols ssls Josooly
o S5 sl )l el Wilgs oo g 0iS 0 S5 izl slao S
OMSlae Cid> )0 0gh Sl OMSs sl (SesS ol
Cely Gl iy 25 55 she Collad Gl L 5 ikl
S RS ey (V) 2sdee 2l slas SIS i)
i 2ol s Sl Gl Glae 4 &S Culpioe
s Glaay i 0gd o aid S a0 colll g SThol aile « YL
Sy g sbeal b Jolss g uils gl ool couwnl S > S
2 ez g e Jle Olyie 4 aiies BB L (S5 Sleogas
0BS5S ol o0 Ol @le SG ety o labad gl o5 > I
S5 ford s o8 28l il 1 5o il 5 b alaisle
O Glogin jeb a4 g ams adbl Slis olgy coded 4 B ooyls
lles ol axwgr (Ye) asS oSS g ol 0,lg0 puus 45 (glalads
o S5 5 s 3 Ll Gl 595 4,25 & S S
as 3l e 5l bl 5 el (635 0 s s H0 o> DY LA
5 Sl 5 il 25 Lol cead a5 sleay Cannsl
Slsl a5 (pl b el azne g lin ;28 (25 Sl (19
bl (pl dad awl dguze 5055 10 a0 5l (6,10 5y sual Sladod
LS lls 50eS olal las SIS jo ool ooy WM o
SWsls Jods 4 5o (595 S g Wlosg 11550 b ez alS
38 hos 3ga0 0 (2L bl ilin iy S35 5 (2l Oy i
5 IS (YY) o)l sl lao, S5 o 15,0 gm0 bl
DU p3bis 5 50l J S S el il gy J S s
O89S G )3 &5 098 o0 (22] slas Sles) (5Ll ane; o
s dlen (V) ol !y Jd inlazgs jadi P! sl
25 g @l slas SIS 5 (S5 > 0 Shee g3 2 (ol )
5 Slim g slalal 25 o o ,Slee VLl 5 g lile sl



Slomz Sblse 5l g g0 LS 0 b oS &8 1o auea 1o | Ll

il Sgee b Wl (g5 ls o Shoe (S >

R PR S
oBLiils (chogly (slhgd wnli 9)90 VAV S joe b pol> gy
oSils byl oslee 5| )T L5 elisle)S asly edbl o]
Lol imghy 8 ealiSES 1 508 5 oliile,S asly sl ol;]
szl e Jolpe o a8 Gl plo g (lie e laoslgils

pld 1y Sas JleS wagy (s (glyls eyl

IS SltasMo

S LAY FN ) 50 g leg 4o ol imsiy Jlisss
S8 eliile S aly oDl o1 olZiils SMS ateS ol 050 VAY
o (ol o JolS cale, b Bans 8,8 S e (285
s 31 T epally Sl alaly ol 5o S byl § wis,S 8 4
LT 4 BaiSes 5 Sl (g aileyma b alal, 4o oodle 4
A oole ylielsl

Q86w o,las

g5 3 sy Alie Baimy o oo 9 Jbo @l 25
b alaly o gilie Jlaisl Lol 550 3525 pue alie Bt s
DS ol 1) allis

References

1. Sadock B, Ruiz P. Kaplan & Sadock’s synopsis of psychi-
atry: Behavioral sciences/Clinical psychiatry. 11th ed. New
York:Walters Kluwer;2015.

2. Baddeley A. Working memory: Looking back and looking
forward. Nature Reviews Neuroscience. 2003;4(10):829-839.
3. Wang CH, Chang CC, Liang YM, Shih CM, Chiu WS, Tseng
P, et al. Open vs. closed skill sports and the modulation of in-
hibitory control. PloS One. 2013;8(2):e55773.

4. Musazadeh Moghaddam H, Akbar Arjmandnia A, Afrooz
GA. Prospective memory based cognitive rehabilitation: Active
attention and memory in children with hyperactivity disorder.

Archives of Rehabilitation. 2019;20(2):174-189. (Persian)

91

Sl ped) Sy svaadled ploul as ols lis (PHIPE AN zls 0y
Sl ey p gl 136 (jler Slu e 5 ol sloo ke
Slorenl LYo 5l jlas Jed piofasgi ais s glls SasS
Sl ped 0,98 oy Do g Aslae g9 j0 Golds @ e o @l
oS S5, s JSsn b b pol Gl mls o8 e Ll
‘5‘>‘).|0 )Lwd.u.a) ..\)‘5;‘50 abls qu‘)}l 6LQQ;)IS L L5|°)"5 4.‘>54
pas el oo gt pl Glacasgass jlail ol sles SIS
S 5 S 8 s, Bl ple 55K Ll s
S JSgn pole g ;0 Geizen 3,5 o)Ll (65K Al e
59 08 o Slpiin cplpln aid aslie Soy sl s ple L
S aily 5 Do obsS Jolgd b (6,65 Sl 5l ST sl gy
Nigd o) SFESS Hsb a4 @l NS ol B ogl ool
2wy 5w JSSgpn ean] Slidiog o 09 co Slgiiay uizen
Bl sl plu Sl yioren 5 500 Ol i b ol iagh

S AR
St 3 (5 o Cellad (e 2l y2 0,515 Shjgel (b e asli
JEd il az i pali P lo (5895 jlauly azg5 5 515 alasdl>
lazg ol P gl)ls (355 398 oo sleriy (nlple 05 s
bzl Gloo,S )5 Cogls LUl a5 24559 sloasly jo (Jbed i

5. Noorani Jurjadeh SR, Mashhadi A, Tabibi Z, Kheirkhah F.
Effectiveness of executive functions training based on daily
life on executive functioning in children with attention defi-
cit/hyperactivity disorder. Advances in Cognitive Sciences.
2016;18(1):68-78. (Persian)

6. Christiansen L, Beck MM, Bilenberg N, Wienecke J, As-
trup A, Lundbye-Jensen J. Effects of exercise on cognitive per-
formance in children and adolescents with ADHD: Potential
mechanisms and evidence-based recommendations. Journal of
Clinical Medicine. 2019;8(6):841-854.

7. Isanejad Bushehri S, Dadashpur Ahangar M, Salmabadi

H, Ashoori J, Dashtbozorgi Z. The effect of computer games



on sustain attention and working memory in elementary boy
students with attention deficit/hyperactivity disorders. Med-
ical Journal of Mashhad University of Medical Sciences.
2016;59(5):311-321. (Persian)

8. Zeinali A, Souri A, Ashoori J. The Effect of computer games
on sustaining attention and organization ability of students with
attention deficit disorder. Journal of Advances in Medical and
Biomedical Research. 2016;24(102):90-100. (Persian)

9. Ahmadi A, Arjmandnia AA, Azizi MP, Motiee S. The effec-
tiveness of computer-based executive function training on cog-
nitive characteristics and math achievement of children with
attention deficit hyperactivity disorder. Journal of Pediatric
Nursing. 2017;4(1):43-50. (Persian)

10. Aivazy S, Yazdanbakhsh K, Moradi A. The effectiveness of
cognitive rehabilitation on improvement of working memory in
children with attention deficit/hyperactivity disorder. Journal
of Neuropsychology. 2019;5(16):121-134. (Persian)

11. Lin J, Wang K, Chen Z, Fan X, Shen L, Wang Y, et al. As-
sociations between objectively measured physical activity and
executive functioning in young adults. Perceptual and Motor
Skills. 2018;125(2):278-288.

12. Leonard HC. The impact of poor motor skills on perceptual,
social and cognitive development: The case of developmental
coordination disorder. Frontiers in Psychology. 2016;7:311.
13. Chou CC, Huang CJ. Effects of an 8-week yoga program on
sustained attention and discrimination function in children with
attention deficit hyperactivity disorder. Peer.J. 2017;5:e2883.
14. Najian A, Nejati V. Effectiveness of motor based cognitive
rehabilitation on improvement of sustained attention and cog-
nitive flexibility of children with ADHD. The Scientific Journal
of Rehabilitation Medicine. 2017;6(4):1-12. (Persian)

15. Jarraya S, Wagner M, Jarraya M, Engel FA. 12 weeks of
kindergarten-based yoga practice increases visual attention, vi-
sual-motor precision and decreases behavior of inattention and
hyperactivity in 5-year-old children. Frontiers in Psychology.
2019;10:796.

16. Beik M, Nezakatalhoseini M, Abedi A, Badami R. The effect

qr

of yoga training on cognitive-motor functions in children with
attention deficit—hyperactivity disorder. Advances in Cognitive
Sciences. 2015;17(2):56-67. (Persian)

17. Kalkhoran JF, Amini HA, Salman ZI, Zareiyan E. Gymnas-
tics training improves executive and sensorimotor functions in
children with developmental coordination disorder. Journal of
Integrative Pediatric Healthcare. 2018;2(1):1-6.

18. Banikarimi SB, Hadianfard H, Rostami R. The effect of
fundamental motor skills training on cognitive impulsivity,
motor impulsivity and sustained attention in students with
ADHD symptoms. Journal of Motor Learning and Movement.
2018;10(2):257-275. (Persian)

19. Pindus DM, Drollette ES, Scudder MR, Khan NA, Raine
LB, Sherar LB, et al. Moderate-to-vigorous physical activity,
indices of cognitive control, and academic achievement in pre-
adolescents. The Journal of Pediatrics. 2016;173:136-142.

20. Mahon AD, Dean RS, Mclntosh DE, Marjerrison AD, Cole
AS, Woodruff ME, et al. Acute exercise effects on measures
of attention and impulsivity in children with attention deficit/
hyperactivity disorder. Journal of Educational and Develop-
mental Psychology. 2013;3(2):65-73.

21. Pan CY, Tsai CL, Chu CH, Sung MC, Huang CY, Ma WY.
Effects of physical exercise intervention on motor skills and
executive functions in children with ADHD: A pilot study.
Journal of Attention Disorders. 2019;23(4):384-397.

22. Von Hofsten C. An action perspective on motor develop-
ment. Trends in Cognitive Sciences. 2004;8(6):266-272.

23. Zwicker JG, Missiuna C, Boyd LA. Neural correlates of
developmental coordination disorder: A review of hypotheses.
Journal of Child Neurology. 2009;24(10):1273-1281.

24. Leonard HC, Hill EL. Executive difficulties in develop-
mental coordination disorder: Methodological issues and fu-
ture directions. Current Developmental Disorders Reports.
2015;2(2):141-149.

25. Tsai CL, Wang CH, Tseng YT. Effects of exercise interven-
tion on event-related potential and task performance indices of

attention networks in children with developmental coordina-



tion disorder. Brain and Cognition. 2012;79(1):12-22.

26. Gomez R, Vance A, Watson SD. Structure of the Wechsler
Intelligence Scale for Children—Fourth Edition in a group of
children with ADHD. Frontiers in Psychology. 2016;7:737-749.
27. Jaeggi SM, Buschkuehl M, Jonides J, Perrig WJ. Improving
fluid intelligence with training on working memory. Proceedings
of the National Academy of Sciences. 2008;105(19):6829-6833.
28. Bush G, Spencer TJ, Holmes J, Shin LM, Valera EM, Se-
idman LJ, et al. Functional magnetic resonance imaging of
methylphenidate and placebo in attention-deficit/hyperactivity
disorder during the multi-source interference task. Archives of
General Psychiatry. 2008;65(1):102-114.

29. Conners CK, Epstein JN, Angold A, Klaric J. Continu-
ous Performance Test in a normative epidemiological sample.
Journal of Abnormal Child Psychology. 2003;31(5):555-562.
30. Adolph KE, Joh AS. Motor development: How infants get
into the act. In Slater A, Lewis M, editors. Introduction to infant
development.. New York:Oxford University Press;2007.

31. Diamond A. Close interrelation of motor development and

ar

cognitive development and of the cerebellum and prefrontal
cortex. Child Development. 2000;71(1):44-56.

32. Zwicker JG, Missiuna C, Harris SR, Boyd LA. Brain activa-
tion associated with motor skill practice in children with devel-
opmental coordination disorder: An fMRI study. International
Journal of Developmental Neuroscience. 2011;29(2):145-152.
33. Robert MP, Ingster-Moati I, Albuisson E, Cabrol D, Golse
B, Vaivre-Douret L. Vertical and horizontal smooth pursuit
eye movements in children with developmental coordina-
tion disorder. Developmental Medicine & Child Neurology.
2014;56(6):595-600.

34. Wolpert DM, Ghahramani Z, Flanagan JR. Perspectives
and problems in motor learning. Trends in Cognitive Sciences.
2001;5(11):487-494.

35. Van Der Fels IM, Te Wierike SC, Hartman E, Elferink-Gem-
ser MT, Smith J, Visscher C. The relationship between motor
skills and cognitive skills in 4-16-year-old typically developing
children: A systematic review. Journal of Science and Medicine

in Sport. 2015;18(6):697-703.



	Bookmark 1

