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Abstract

Background and Objectives: Nowadays, disorder in the executive functions of
children with autism is a controversial issue. Therefore, the present research aimed
to examine the effectiveness of transcranial direct current stimulation (tDCS) and
cognitive rehabilitation on the executive functions of children with autism.
Materials and Methods: This semi-experimental research had a pre-test-post-test
design. The statistical population of the study included all children aged 10-12 with
autism disorder who referred to treatment centers and clinics in Shahin Dezh and
Bukan cities, Iran, 2021-2022. A total of 30 children with autism were purposefully
selected and randomly assigned into two groups (15 in the tDCS and 15 in the
cognitive rehabilitation). The participants in the tDCS group underwent anodic
tDCS on the head for 10 min, and participants in the cognitive rehabilitation group
underwent 12 sessions of 40 min long computerized cognitive rehabilitation
training. Research tools included Gilliam's Autism Diagnostic Scale, Wisconsin
Card Sorting Test, Stroop Test, Numerical Memory Subtest of Wechsler Test, Andre-
Ray Test, and Continuous Performance Test. Multivariate covariance analysis was
performed to analyze the collected data using SPSS software (version 26).

Results: The results showed that the tDCS method was more effective on executive
functions (cognitive flexibility, response inhibition, working memory and sustained
attention) compared to the cognitive rehabilitation method (P>0.01).

Conclusion: Based on the findings of the present research, both methods of tDCS
and cognitive rehabilitation are helpful supplements for improving and
strengthening executive functions in children with autism.

Keywords: Autism spectrum disorders; Cognitive rehabilitation; Executive
functions; Transcranial direct current stimulation

Please cite this article as follows: Shamsi Holasu M, Tabatabaei SM, Azmodeh M. Comparing the Effectiveness of Transcranial Direct Current
Stimulation and Cognitive Rehabilitation on the Executive Functions of Children with Autism Spectrum Disorders. Pajouhan Scientific Journal.
2023; 21(2): 113-121. DOI: 10.61186/psj.21.2.113

[ DOI: 10.61186/ps.21.2.113]

L%@_ Copyright © 2023. Pajouhan Scientific Journal. This is an open-access article distributed under the terms of the Creative
Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy
and redistribute the material just in noncommercial usages, provided the original work is properly cited.



http://creativecommons.org/licenses/by-nc/4.0/
mailto:smt1351@gmail.com
https://orcid.org/0000-0002-5693-967X
https://orcid.org/0000-0003-4379-3103
https://orcid.org/0000-0003-1534-9814
http://dx.doi.org/10.61186/psj.21.2.113
https://psj.umsha.ac.ir/article-1-987-fa.html

olrg 3 (ools aloxo I

AT Sloriio JFY g ¥ oylosds T 6599
DOI: 10.61186/psj.21.2.113

UMSHA Press http://psj.umsha.ac.ir/

SO, p S aduylgl g Slaoe! P mailiwo (b 32 S 2T (9 31 (Gdm Lo
ol f YN o 4 Wiso (5055 31 121

‘eé,.oﬂ Ao guaro ¢ ”‘;L»Job.b O GOS0 et ¢ ‘gm)tb W 0 g

Ol e ool ol5T ol8ils s 15 alg o yglin g (swlidslg, 09,5

Ol 55 wgodlool ST olStdlo 5y 5 (S psle a1y e s5lsnsud 09,5 T

oS

W sl 5Silnions £5050 sl &2 e 5355 2] Slod SIS 55 DLl cojsal 1800 g Al

A plsl gl cds a) Mie (5058

VEN N0 sallie cdly o b
VY YN sallio (g5l g,
VEY/ YN callie b pdy )b
VEYYIN sl HLacs! u )G
gy )bl saxalz g 305l mim 93] i ol b Bille 5 ()75 ders Segly B 995 9 O30
Sloyd sl SelS 5 5150 4 g wivg: sl o ST (s a8 55y JL VT LY - (5055 alod Juls
gy piyl 4 Wie S35S Ve disgr 03,5 e VFNNFe e Lo o (B g 50 el sl liw 0t
F0lF 095 S5 10 5 (6l dezmex]P petane 0l > S0,20 09,5 LA 1) 09,5 90 4 g Sl wredan
Slaezezl pedins 0byz 028 2o o Jgl 09,5 slo (S3gei] d el Bola Sjpon (GSLD cu L ey ol s g e
G aB8s T gz VY S ay pg0 09,5 sl (Fogejl g e (g3 A Ve Do 4 (Sute )] o Lgiie ket
Pk sl paeieis ol Jalis (gl slaylil w8y 51,8 sl bl (LS sy Gajeel cov
0351 AaSs gajl (oae Al (1505 03,5 (gl (y303T iy slo SIS gty s (905
Srite 33z (uillyas8 Jelos by, 5l gl sl ool Llos (sl 09 ditugey 0 ,Skes (15031 5 (5 5m0,
s o3litil YF a5 SPSS 53l 5 4o
LS (il G b amlie ;3 (gl Aazmaz B peiis 0,z S35 b, 45 ol L b LSl
St (230 Gl az g 5 5 salidl b ok (B LD (s pdy Sllash) o2l slas S5
P 1-0) 0,15 sgeme dew i Jghwme oMyl

[ Downloaded from pg.umsha.ac.ir on 2025-07-23 ]

| DOI: 10.61186/pg.21.2.113]

Sl saeoges (sla JoSo o I3 d (iS5 5 (sl dezmoz P madiane (2 S0 by 98 1SS AT
A gl Cuds g e 50557 18 ol sles SIS Cuals g Sgupn

gl cande YN ¢ Sl glas SIS ¢ Sl sidu s ¢(gl dozman] 8 pitins )b > (eols Qlfj‘j

pole w>ly «Sigdnnd 095 Slblb
oy e ool ST o8l ¢y 5 Sy
smt1351@gmail.com : Ll

» e ld Liouly g laesex ) pitis by S o8 i Sl saslin dngare w0ge)] (3gamte duw ¢ SLbLD f0 e (gudle  pwees ooy

ATAVNY OYVAFY Ly clagiy oode aloes panisl SYMNST Gl 4y Mis (5055 ol > slas 515

(W (S, sl o S5 g sgamme L8, 85> L
O35S 45 glo 059> alor 51LIF] 05 o jalls g (S
Wt 5yd5) SASEe b O] )0 sl Pl il 4y Die
a by ged JuS sbawls o] cul ol las,s)ls
Sedan gla,lid ) Lad> (gl 5Lis jse Sl 9 (SSLD S a9
el a5 55 s samel izl glas S M 1,

Aolio
(Autism Spectrum Disorder: ASD)gudsl b O
el g Olblsyl o i b oS casl gl - cras g
Lo@de L) 6,15 5 sgamme lagsl (rizmen 5 (sloz]
s Jolis elazal bl 8500 o[V ] 05 oo iy a5 b codlad
I b ol Slbls )l s e Y] Jlae elaza! Jolas o
L e oo 5 Conl alasl) 5,5 g Lais gy SUlgs ,o a5 Y]

WE | VP Ll oY o les YY) 090 o oole alxo


mailto:smt1351@gmail.com
https://orcid.org/0000-0002-5693-967X
https://orcid.org/0000-0003-4379-3103
https://orcid.org/0000-0003-1534-9814
http://dx.doi.org/10.61186/psj.21.2.113
https://psj.umsha.ac.ir/article-1-987-fa.html

[ Downloaded from pg.umsha.ac.ir on 2025-07-23 ]

[ DOI: 10.61186/ps.21.2.113]

gl OS] Gl a4y M 5065 jo Bl Lisu g g (Glhaze] B aiins (b2 S pd i S

Sl B)lse BS e e 1) S demen ]S i SO 20
» ) dezex )8 padinse SO izren g ailS Jeod s
Ogd oo oyl e rals cely S0g8 ol

5 @bzl oS s Koo sla gy 1 S
ol Slel Gas aal S bl pisn olgi ( 5Ll sla gaiailys
bl o8 5l Lo (S2Ls oo Slos 5 (il 350 b,
olse b czmghn NV cail azg 5 55,05 (olm! o ,Shee
Mo a5 ol lid gl b o LS Slei il S las
ol o Slae 5 slaizl bl sguy o axlis Slssl
wols las lhke (pioren DAL el 0341 e H50sS ol
S, dee wzge ez bl BLD il oS
dgds oo YU 0 Sloe b pandgl S| 4y Mice (5055 1>
2SIl iisel 4 ols slas cawsy o [V ] Fteiha [1a]
RETCORUL{ FFUUI IS CES VS COURNL SR S BN PR PRRCH PN
a5 wisle plas camgy yo [VV] ol Ken o Schafer .ol
Sl Oilee Spr e e &Ll SBLS aSply
isunly Bas 0ed o paedyl 4 i oS sSLs
D105 9 655 0 el (IE LS (5 8y Sl 35 SSLS
@l Sow @ Fub dgp 9 (215 JLS GRalS oMbl IS
ol Ken g Miyajima dewl, ceen 5o VY] codl conlials S
OlSsss ol glaanlp sl casuoly b [yl
5leolazwl as wdlye g W05 cwyp 1) sl 4 Do
(gode 6Lm6”55 u‘),o.a Lg)‘dl.l.:.c )9.194.3 ‘5,_>L..M: @muly
A (o0 S5t Q055,01 o e ey 5 (DS S,
a5 wis,S JYaxol [YF] olea 5 Katsumi oopl 5 ogdle
Sl bs slanld soge » o3l isuly sasl,
6@;;}5 ﬁL.a g d>gf ‘6“)15 s alasl> ‘6)15 saasl> alos>
1S ezt 59550 il ol

P el iyl oW b a4 e 58S
polas Loy T o S5 b mlis cal 5 il ]2l sles 5,18
a5 35 12l (BesS cnl 9, 1) Sloys (589, b W el (o0
ey slas Sig,0m0 518 caglgl ol o] sl oMSiw
iy MBI 392 g gl il SYNST (gl alndS (o 4
S5 4 5055 ol elatzl 5 (bl slo ©lgs s sl
ua.’Ln.u UD; u.@/.]c).: ULM._‘BM S 54.1.@9 29 JJMGQ 00
JLio a4 Sladss o)yl .l ooe plz! slas S
@l oS alis &) slr oleys 2585 5 (S
Oeed Al eyl OS] a4 M (S0 o
S99 u’%‘)?l o S5 5 iz sl L')Lo)o R ogdle
plas a4 conl (ol i (6 AT (gl A3 e (J1S06S 50 L:oL';l
O i gls iy Lisu il g g ble plse b ey
priis Gl Supp a5 salie Bua b el
@2l Gl Si8 p SEll pasgls g 6l deex
A ploel Sl O ads 4y M 5055

«(Response inhibition)zwl s,lo;L ssile sleanl,d Jals
Gndy  Slasl  (Working  Memory) s 5 galadl>
«Planning) s, <l «(Cognitive Flexibility) o>l
«Shifting Attention)asg Jliul (5,551 «(Fluency) Jlw
(Attention control)a>ss J i8S 5 4SS J a8 (oo lejle
6l & Yogone maisl j3 2l 3,515 Lalis [#] el
o S onl 05l (oo 00ls S 5 Slag iy ;28 50
@ by Sl )l 5 @bl slr slamt plyea
IV 0 go bt cusbyn L g509a
e G155 leys 53 sy (oo Yl a5 (o by, 51 (S
S, 5l eolanwl casl anils pSU eyl OS] 2l 4
oz Sz AL el e (o) demer b e ol
(Neuromodulation) cac Gl Il glasxes!d v
Se7S oo ld e Hobar Wl (oo oS Coul (slanpanS g e
5 it Ygona) o5 maitions olbyz Jlosl b 1) 5he 128 (5 i
S e Sy (59 ool 18 glaog SN 51 (ol (s 99
POV IV FRE SR WRE L V L S L SR 4 ..\m|5.w[°\] KEX)
Sl p88 aile el (pols sl )0 Slaerex
(Sileer alidl> (Sl ry opSeds jba Wlg
o wsls oylas i [V o] S Law 1) jae- Jlasl-cudles
mae glaatly o 6pa8lR e (SoESID SO0
@ e (B0 (sloizl slo Ol b las e 3L,
i alS 5 sloizl Gl ©)lee Sprge Sl ]
S SIS o auals bl oo (S [NV ] sgs e SagS
S 05K S plojer ros0 50 JINT sl dazmaz | o
Gl 6105k Cusl Sl 6 788 (5 pdy S Gl b )
o5 sl plgie b s gl aallas D] 0gs
SELS Ol mceas lo (2P ld e (6583 peditns (S S
OLES sl a0 Wi 5055 yo (slaizl slo )lee b a o
el s sleizl sla Dl Sgupe el by, cnl &5 ol
L %0 iy DY ogd o (5058 cal 5o ()3, MSne
S 215 54l laazmer b et S 25 58l lgie
S el gy Gul &5 Sl L Gl ey (>
@ 05 (oo el ST ) Ful )lsil 3 Sas ) jlolies
fob Ik & Lgre S5, 8 enl ol sy oo L
2 Dol o) 5es o Stephanie [V F] oS o Ll ol ooee s
P o plzl o S5 s loys Gleie b siogh
Ol Gl dezoxp cusbline (b, S ,50 b sl b
@2l s S et p Ghoy (nl 4 e Sy aS wSsl
5 U cnl S50 ol loih s ol ol Glladl
peiiene by SoymS Olyie b otagn s V] )Ses
P e Sl e Gola 2238 6y p sl aemexlp
O 8S a5 wisly Lis paedsl il PLST 4y M (5058
ol adsan Gy wily o eyl e SYMST 4 M

VBT leg oF o5l Y y90 e lagfy ooke alxe | 11O


http://dx.doi.org/10.61186/psj.21.2.113
https://psj.umsha.ac.ir/article-1-987-fa.html

[ Downloaded from pg.umsha.ac.ir on 2025-07-23 ]

| DOI: 10.61186/pg.21.2.113]

u|)&A®55w)L®W

Slaad oz &S &gt wbie (6,135 6 pod ol oads LSS
SYL 5 AL (soyes cnS (L (B (& paia W) el
CIA L5 ) el e R Ll ol Al 5, (ol #lig S Sl
oidpmslone +JAA (s y IS (gl 5 /AT elazarl Loles (sl
A elazzl Lolss gl g+ VY BLs ) gy o [AY (gl aids s,

Ivol el

Wisconsin Card (ymmilSoms g b &,5 guds dsws 9031
(WCCT) Classification Test

sl iy llasl o elyl Yool a5 el 3lsys,
595] tUlg3 cdsgormn s copplive oSt el o o Silel>
5 Joe aBg3 g g9, opaly dallas 5655k 5l colaiul 5 4o,
ol 3L g0 aS 8,0 & IS FF ansl cpl oo o]y ax g5 (5,055
Sle 6lod, S5 i 4 i ey 905l igd s
ol ojlon (o0 she (Gliey iy 9 (Sl bl 4 e 22
K a s gl Gra,S IS sy sl e ssbar (e
argi s ok o 0 iogesl nl 6T o e plil gz 05, (o0
Slgise Ggasl Cul Siae alE sl cwn 2l 0SS 4
m°;g}°~°dﬂ‘5&r“u~yw‘)ﬁ’bd)Uﬁ““-\J‘%M“L“M‘
L oad oSS Slih sl asly oo wilesls slgriy a5
3,5,18 Lromiw gz € Sailal> jo slas sl 5 €oswliasoa
o yEiags ST 15 g esliul 5lis o ,dy Glhasl ),
SN e e sla ol e 3 E lo Lol
A el sy b o9edl ! bl s o 00
Ive] cadlsas s)l58

Stroop Test (ST) g yiw! (yg03!
by o3l 5l Gimedy onl ) By ook 65 ol jslatea
5 )LJ u...]j‘ |) uﬁj.w‘ (o)‘s—g_i:)) U?‘)—‘ A oola_wl ujjw‘ 6‘
5 bl axgi (6,8 ol jslaieay Stroop se> NAYE L
sl ool 51 (S ol gl el (B (s iyl
b ol aSoilal ol o Kiwgn a5 Sl o
(e 5l @iz sl by a4 eSh g wles S colanl
u}.ﬁ)i Cdas> B ] oo.,.uw)? -9 QS“J‘) sddjj...u ‘u’;Loﬂ
o=l o eadeslatul Il cnl sadiangs caegh Slaal gl
S (omp alp oby bl ol Al Sjpe Gagh
ol o LiSTy le 0 w3 b Cg il S sl saieskal
S 8L b SladS 6 T 0 a8 ol SleMol ooy J 7S g S0

L gy g9l
Ll 5l g 60,55 laded g6 5l cBan Llod 4y ol iagh
0531t b b o et g5 5l e ledbl (5l 5 g
BV e 058 polos olis (gt (5Ll sanalr 2 9051
orb i ek eyl cinls OS] (gl 4 35y Lo VY
5 351 a5 wos (eLLS mesdsl Dbyl 0sel 5 S0,
Jlo 50 OB g g 50 oeals slo (Ll Gloys slo Sils
0 DB loylas Cule, Ly 50, axzlye VEeo Ve
2 3n 5355 il 51 wlalsT Culs, bl o)« imy g
Oellg ldbgls o8 Lie Y 1 o5l ol Cule ) 1Y (sl ol
955 4 bagrye (Sl slaaclioned (oelos cule :F 5055
&l IRIAU.TABRIZ.REC.1401.108 > oS cél o :0 19
Y oyl il ST Mie (5355 (ym 31l (aiged
5005 canS) A ool s YU o,Shee b puengl Loyl o0 a8
ool 2 AD G pa9e ard g LS Gsasl o AL SV
09,5 90,0 g oLl iadan & ygods (SodS 10 S5 (godigy
Slaazmozr|d et (b2 52 09,5 58510) 0,810 Stalej]
Wi 5 gl (Bolad & jgody (SIS (GASuly 095 58510
sl LS 4 S358 (Ol ol Wog ke 3955 slaylne
i |y o odile S ¢ lsid o ol SOSe cyibhy
adllas 5l zg,5 sl lne andllas pulyw )0 (asin (g5, Byae
3 00555 5 e 1 higel (amdz g0 j0 Cund ol W &)le
byl a5 09 Oy50 oal @ Glegly szl G2y o ogesl sl
M3l s opdy Blhsilh) ozl Glea,S S Ggeil
69, Ol axsi 9 (poploilas i, 4l oo )5 saladls uly
Sep28 el s b L2l gl 4 Die (095 09,5 93
Vot Ve S 4y sae (6l dezmez] 8 et (b2 (S S
iunlys 09,8 5 ol pl s 0 ald> ¥ O jsed ol 4ids
Sl my igel cos gl aids T sand> VY Goe 4 oL
Gl o 3235 13 SY (lnls ol bl GSls Lasuly
s 2l 5055 09,5 90 (59, izl o S (905l g ]
3,lg Y# (6455 SPSS 138le 5 )0 osslcwwsay sla ool «)LL o

b Jedo 0 yuiie diz bl )9S bg,4 4

SleMb! 6591 zo gla,l3!
Gilliam autism rating scale LS e ol (aasind wldio
(GARS)

@l Gt 5 2l 6lp VA0 Lo o 1) se3T
S (5 kb, e Jlo YT JIY b o a5 0.5 >k
g iyl IS goaimslas Y] a8 wisls oo Lis 355 5]
allS )3 elide 00,5 Jlaz 5l g sl Jlges OF (Tl 05T 0l
Jolss YA 510 @Y¥15e) L3, 6515, «(VF B ) oYl5e) (o
OF 5 FY &Y¥l5) sad, sl g (FY B YR &Yl5n) selos]

NWE | VP Ll oY o les YY) 090 o oole alxo


http://dx.doi.org/10.61186/psj.21.2.113
https://psj.umsha.ac.ir/article-1-987-fa.html

[ Downloaded from pg.umsha.ac.ir on 2025-07-23 ]

[ DOI: 10.61186/ps.21.2.113]

gl OS] Gl a4y M 5065 jo Bl Lisu g g (Glhaze] B aiins (b2 S pd i S

oolaiwl YL )3 gl @)l5 ol 5l ioren 0gl aid T 1S o
Sl 5l s el il uad ed (Salecde o g
PBULA o5 sl Cugs j0 w0l oo 1zl Cagi g0 0 )5 2
4 3900 St ol 4 g AT So9ejl Sel> cmlio Cux
P90 Cugh )0 WS ) ba o s 5SS (9, ) o alie
S ABBY duw g 0dBALLNS p  Sogesl el 5l OIS A >
Ryl Ghi> jebar b ool ogdse atulss gl el annds
ose3l 0,0 wglad L wuS ew i CBo Ll LB souliosnlie
980 ol pw 3 gl o 2 )3 9l 0,51 samlic 4 az g5 L
5 ey 3y Ol Clas 4 e Cess galo e Ysess
4295 biped el pe g 3580 LS Soge3l (S0l SbeSle
bl 5,515 prlans (st GAl> po a5 CkaS g CureS 4
0303l bl jelaieds [va] By sls vl Glasl) ol gl
Ol e ligelmils (g5, 1) (g3 (A )l8) (s e pail (5100
e gy Shipelials i Yoo Lol gy saigas ol plo
S (o 2y (s sbiens 5 SIS S sl
Gl e slo oyai 5 (sym0pl Ggeil g salose sl el (e
lesll (o, kel 9550 (sl 5 analone SIS 0 (5051 s
a5V bl e s <0 by S Ly ey b oslizal

J.A" Cawd

Continuous Performance Test diwga &y5dos (4903
(CPT)
el sl axs Sl sl sebie Sl a3l ol
slasl glIs s o |zl aill) b 5l A (ygesl o )lb (saiged
Bun S o (duoy0 Vo) S oo (g Sl S yome laicay )6
5 asl e 0+ S yome 55 o sakold ool sudass 5 L o
WS Soges] 4 el agliLe V00 S e Lo sl ol
9 Ngder Ml gy g ol Kioles (59, solael 45 090
wod HLid | SPACE auSs cae puwds F due (govaline b il
sllas ogasl oal s waai las (25515 g slael plo & s
Ein B sllas Wigd s 6,155 0 yas SlS5 | llas 5 i
S0 LS § 38 gl Bus S e s Soge;l 45 s o 7,
ol el ool S s S e Syo 0 Sogesl a5 el oyl
st L 5 WS o e Az g8 gl oSSt | s gy
aS a2 0 Fy oK OlG Glas cl S e 4 4o
oS ol £ (ol 400 oy Sun el 5 s & g5
LAl Jyms o (e 5wl &S )bl o s
o g5 95 cnl eogosl nl 5o 05d (oo 423 S Jlai 5o (g 5 uilSs
b el slaws oo pesdle S e 3 leds slaill, sasliy |,
D5 (ol 55 S yme 4 Gogejl STy o) 5 o
w3 ey ol 5o @lohil G, 5l el b ygesl cnl jLis
a9o3] atlsy el Caws 4y /A B -0 o slasals 5 ol g

Vo) slmige 098 samlio 3,k 5l (S 2ly) Goged 4

0305l S (o U SlalS Gl sl eolitul 9550 s S,
Sglite (K5, L aS 1) (SlelS 5l (w8 walsS (oo 33 Sl 0og
aibge HFAnS eS8 0 sanlie wiloas Gl aals gl
6 g AKl 1) anlS jpgm L cigh 5, wiilgi e a5 o> b
9z b a7 et 4l L a5 ol e plgie ] aelS 555
AolS (6,1a86L oS Ol 1y 30,8 b 0,8 sl ool aligl 0,8
NCU [N TR TGN IR SN VSV SJRRN ISV IR [PC g
ol rl il Dglite aslS 055 5 092 S, a5 285 SO
el oo sl S Ol Lo oS e gz plon (s )ls50 0l
Slols & Sty pley G Dal (gope (Gl (G090
Ol =JIS go,0d) Djgo @ plsFee lalS ay g (lsSeals
el SLalS a4y (2iSTy les — e el SlalS 4y 25T
oy 5 ksl SLas gaail cnl 8)ky0 oaplal sl egs
sl crl kel sl 05358 30 6105k romin 55 o lie

Ivv] sl onss 5 155 1) B oA gasls o obesTib &b

Wechsler Intelligence Scale (S84S5 JuSg yoad wlia
for Children (WI1S-C)

dse salidlo ulideos > 5l (6)5 galadl o sl
Slp Sy Sisp eliie 258 (oo ool LSy e (5]
e 0 Ol (65 050 g ol (Lo Syl loslil b IS 08
PS5 sl ool al w iy (o0 D50 il (gel Cubye
O ygods a8 Sl yg03l00,5 VY Lol g 05 g0 oolatwl JLu VP L
e e dll e hee Goyed £58 a5 09d (o0 12l 50,8
(IS e Vg (oWl e be V(W e
Al V10 g VIO 505 jo soue gakadl> ygojlon > Lol
IVAL ol saispdlel <109 4 /8 s

Andre-Ray Test(ART) (s y—o0y51 ¢yg03T
ol Osasl 5l sy aslpmmoplesln 5 ol sl
5,5 4 VATY Jlo jo 1y ge;] cpl Andre-Ray .ogi oo oolaiwl
5 lime jsboas Sy oS sl B g A SIS 50 5l Siie (39051 (]
Solz cslie Cqz 50 O)I5 (Jgl Zugi o 0098 oo 2l Cugi g0
e 9y 1y of el o5 0900 olgiiiy ol 4y 5 4B Sogj]
ol 5l o5 aS I 0 ipg0 S 10 S oy L o s XIS
- M‘P 9‘ )‘ Gl ALLAF ).\.J 4..‘:...5.) 4w g OMM‘O): ‘309.4)]
oy SO 1) L3 sondionnliv paal Jras jgloay )b plogd
ol S5 el VAl ws sslitul A SIS 51 gesl ol yo S
5 olUlezg lp Mae g ol Jo ¥ 5l 55,5 3131 Gl o)l8
o s> VY B oS sl i 08 YLLS
Jlo A s 5065 el 5 sl A S5 LoSo 5 o S
015055 )| Lg)L.m.a C';'J"A u)ls 6)‘9.4».) 90°9 2 Gl oSl

Loyl 61y B & )lS a5 08 0 drogs o Craod 4 g ol 15 JSkeo

VBT Sl oY o)l ) 098 cylogfs oode dloma | IV


http://dx.doi.org/10.61186/psj.21.2.113
https://psj.umsha.ac.ir/article-1-987-fa.html

[ Downloaded from pg.umsha.ac.ir on 2025-07-23 ]

| DOI: 10.61186/pg.21.2.113]

u|)&A®55w)L®W

(pattern information processing system (PIPS)) a,l, oledl|

@) 508 el 053 5 (Sl cgaiailys ) 59,553k 5 s
Sl e 5 Jb gabile T el 5 38 oo aled
lp it Gaped Voo 5l o el ol canl gl (655 5
~Slhal ¢ Sl 4z g S ete azgi alex jl SSLD O)lea Ve
ey Jud aladle gl I35k (Blap e ( SFLE Yy
lazg ali g pesdsl U355 oSlee Sgnn jslaiedy 5 o)l
o s 09,5 (6l aslip opl I¥Y] il ouss 1)L Jlad i
aS o ls alize (g lsds Falaw g ol ouls b YL 4 JLo £
Ol Sl (rped g S 05D (oo (et 3,8 Comdg b cenlie
Lgio wolw mhaw dw jo a5 Cl WY B8 09,5 (sl asliy
Ao o V0 cxlaw y» 3 dsgasme ol Sl yed ilonsiall)| lgss
SN0 Gl e 4y dl o SO 51 LIS L (0,8 Gy JSS 4 aS o)l
Consl D50 ol 0 2] gy 09 (g0 00938 | (61550 ela
205 et (GBel gadi o Sogasl 51 Sopm (gl ozl o a8
b Sog0] oSS Cas oo 09 Lol al o G el yo 5l als>
PRRSRVEIEIM BT S0t FIPRERC SRR S P JORR KV RN
D)y dien pl o oabplodl la Giagl 4 4z g b > 0 Do
VW B A 5 Slads slass Yoors o slo Lidgh 5o canl a8 ,5
(e l 5 1 Sy eite S0 (gl aiBs £ B Fe Sow
@ halejl o5, sl (stoulss sadly ez s ulyd 4 azsi b
ooyl S 4y aian 1o L go g glatdo b U ganl> VY Sos
el eyl I i & Yt l5355 oo 5510 51 (o 52

Ievlos

basl

S Gl S5 09,5 el 4 Mine SogS V0

YPIP8) s ;a5 ¥ g (duoyd YYIVY) o 525 VY (gl domaxl,s
PRIPE) yuy 5 Vo (LS ciBuilei 09,8 ;a8 V0 3l 5 (ao)e
0B85 pw 5uSleo .aidgy (Ao, YYITY) 50 105 0 5 (ao,o
05; 9 MY - L )J‘).I u,o.ul.nj 05; BL p.m.ujl J)LO‘ LY )L».»A
Slyzl g 5 Slee N ooz 0g AP Ll SBLs isu il
0 |y sl PLST a4 Mo (80s5" oIzl slas S5 o, lasliu]
ol g sl demezlp (S pSI pbyr SepS g5 90
sy D)3 Cnl do it iz il yeeS Jlos sle (558 iy

Ls.‘.'>L‘...«.» Lgﬁ;\iJUasj‘ sl i (gl Sigg,mls Lgo)l.ca] )|..\.3.4 WY
IAL il 6,18 gadadls o+ AT Ll fesly (gylosb e /A8 L ol
901V Ll sl azsi 5 /A0 L plp 65y aslipm o lejls
By w‘ oo ’/'0)‘|).'§§/L3 Qud)lobuc.lamuw Sdod &S
Oeizead 35,00,95 1 Jlo i &35 5l arel> [0 Lo ools 4 Conl e
FRARZA RN 5{‘)—‘?" sleo S5 41, Box's M L5'z>)L<;l SHlade

Hbin 4255 Gaki PLSTL 09,5 5 (Glams g 5el 230
Iyl s aile (SLsd oy 50l 2ils YO)

(TDCS) jao gl dnzmozr® o (S SN S 2

Ol & Sl (oxleipd (Shy) Fhe pudtae (S SIS 25
o3,y s g0y 1) ol (oo 99 25T (S Sl i
5 S8 ey Se Gl e Gagy nl 5o Wl Gl S e
Ol s go e (688 (gpdy SupS RelS 4 WIS (b
DA &5 0,5 g0 Dygo oz glo JSTgy 4 azgi b Giaghy
2 ol Gl Oly 5 wes (oo ety el s 5o 1) by
dndr Ve Vgono 5o |) lada JS slass g addo Ve ) 4l o
3o el Golas luds slass g0l a5 I jo waisS o olpiey
SolSiws jo 415 ol ¥V )l 0929 W slo Sy,
5 (31) e dad  So- 09,5801 90 4 el &y ol s allilS g0
Joloee 2 45 Tpzma (xidal 0y 99 G sk 51 —(W18) (ke b (6,500
oo (S S 0l 2 0355 (50 )18 oo (59 Wlond ane T UL,
Gk Sl (Gend polae [0logi (o 9) el (oo 99 U a0
o Cagy hlide (2l gee Sl g je 59) slaog 58I
0d58lg b 2 e S nlds Ay o0 he 88 g 4y g doeex
Jomdly g 03lo oS 1) he j23 Glo 9y slae (Sl L
b Ce ) (ras sl S Sebl Lo g Las col 1l
ol 4 BMasl il 5, w5 a4 &l 5l ol 5T wes o )8
45 anF oo JIT e sl dazmer] b eiiine (S Sl S 20
Pl gy Sl Gl gy slas el Moo St
3l aila w51 Gl 2 515958 (o0 yoie S5 (s40>U
IS e (6l dammon] B piitns (S i8I 25 ] 4 Ml
Sl Jles 5 o 09y slae Gemnlp Mhs 4 &5 ansS s
90 3l ooliiul sl (25 258 (o0 i SG 28 e 50 o (g9
SIS Ban lp FSesS Glaolail Loy Sl gy Sl g xSl
Vb b b o4y a8 05 (oo oslitul e 28 5l caia bl
B G g il 09,58l Jlez g, onl o S e «(Tdes-hd)
E9 & A o Slayd SS9 (b sl nSe 2 b 99 o0 o0liu
Wed pasie (B shal Gl ) o)lse Wb oae LS
S 2 655 13 oo (0] Sz 9 e (S iSIl lrad
I T ol slaws g oasoslinl il (slagy (so5lasl dasg Sl
andz 250 0z ) n ol il saalllas )3 cnl 2929 L
Slozmorl ) pains S0,20 gl (pl 50 A Gen B ) ¢
&S i gdlllS g0 oKiws )l eolawl L NEUROSTIM-2 &l
s Jleel S ol

SY ol ol abl, Sl Gasuply bl
Captain’s Log Computer Cognitive Rehabilitation
Software

sl g Slesh jshaiear 0015, slo aslp 5l (SO 18I0 ]

WA | VP Hls oY o les (VY o090 ol ool alxo


http://dx.doi.org/10.61186/psj.21.2.113
https://psj.umsha.ac.ir/article-1-987-fa.html

[ Downloaded from pg.umsha.ac.ir on 2025-07-23 ]

[ DOI: 10.61186/ps.21.2.113]

gl OS] Gl a4y M 5065 jo Bl Lisu g g (Glhaze] B aiins (b2 S pd i S

il 4y M 535S (Gl x5 5 6,15 saladle muly 505k
P oobey 90 shsu Sl e Ll il anily syl Y
eyl el OS] 4 e (35S S0l o lejl
ol Caws 4 (g loline glas

Gtlie Cu Gl Lol regh gle 4l oSS o
Oy & S (8l dozmaz| 8 e 2 S, N (05
b 4 e (B35S 2l slas S n SSLS pisuly
DY OATY V] s ragy 5l solass gl b s sl YD
2 DY s g el mgin nl sl 53 el gugen
S5 ilisee sla SS9 (iS5l amlie plgie b (oheghy
i) o s Sl yod ol ey (cltazmazl b guiins Sy Sl
s (S SIS0 wsls Las wssle S auly s losk
Ol Gayb 5l 0 oSy plojer (gm0 99 ST (gl dazmazl 8
a3 (oo Al (S-S Sl yed (o850 il e5 588 sy S 25
Sy oS 3l oLas [YY] S 5 (23 g Ll (e 5
PGS Ll a4 Cand 6] dezezl b e Ly
5 Olred (geelaiogs « SSSilags «(s)lojk /(S 093 sl
3P oyl LS 4 3e 381 12l slas Shos JS (50503
xSt 09031 00 0903l @S ald )0 el 5 amils
ok oS il gl seasmsplas cpl g an IS
sbosle p FSLD (LE50lE 4 Cond 6] demex]b puiti
Jeiliy ) dozmezl B puditos (b2 25 &y o 09 j95 e
)03k (b s plySllaxil o2 slas S5 sl o 5 5L
o 4L ol e o [VFL s sl az s g 5 sabiil> ixaly
& ooz b gaiins Sy 75 5 oddooliil Bl > 45 CiS ol
e St man s s 5 35 e 3l b g8 s,
Olyr SeS g Sl gy Sl S e Slnl b sl
ghv 2 Wl oo gl nl &5 ols L (6l demexP paitas
56 el 5 (GABA) S5 s giginel LS sl (GLU) ool
LS 5 GLU) clliglht a5 ol ol s olizel b 5l )i
alo g alitls 3 aege L2 (GABA) opl Sy gl
e ol Suo5 by, alalie YO W ls ae (slao Shes
Ol 4z g )5 salddle muly 505k 3, sl Aemex ]
SIS GELD (LAl A e R (SA5

o, a5 wisls olas [¥#] Lavidor 5 Weiss S0 59w
Otlple S (o0 S 1) g el AL she (ol 238 a8
G saladle 5 el (5,050 Cagls Caly (bg; (ul aS Sl (a
9 Grohs gaslllas 098 pundsl S| s 4y i 1S055
Cod 90 &y (IS 5 i (64U (S5 )5S ols ol [¥v] Ol Sen
M 755 O sty ol 45 955 (o0 el (085 5 Sy
@ 8999 5 3 B o0 (Sl Sl g adsl 25 > a8 gamla
WS o by Glimihe S 528 el
Sl 8 el 3 a2y 4 b giledsse
iy sl o S > Soll 4y bgyye slo ools g glion i

G e s .l /AT o)l (ol (sl edelassa Fjlae
)5 5 1o 3 YL oS ol bl <55 Ll F e
bl oelly mle (SKen (58 Galpln «(P<e/0)
s ol o il ly Sloas sl 0g) gal Sl s 8 ndy
I3k sl ool F Ll 3l 6 pdy Gillasil gl F o a5
masl o pslesles gl TIVY ()5 galible (ol /08 gl
gl a5 sl s @ TR Ll ax g sl s YV G,
2sd el (P>1-0) 09 <[+ 0 51 SV oyl (sann (5 lobins
A by lased jlade rizen ad widpdy o Guilly (Sen
s ool YUY ool ol o swliassa; F jlais 5 +/0) |y
Gl L) 5 S NY ¥ oly] sax 0 b ke ol (5)ls e
Sy 5o 05,5 o3l s 45 4k o bt yal oyl (P<eT4Y)
laadlie 51 (o 5o Plax J5uS 5 laezme|d peiins b2
~@o0kele () galaslo sl (6)l05k (UL (5 pdy Sllaa]
Sade iz 010 0925 ol glay b axgi b (65, sl
b ple L8 g piySlhsl piie Glp See)S) ot u e F
b il 6l sabadls (sl YAV L s el (6,l55k (sl YAV
b azg sl s VIOF L ply (65540l - a3 lojls (sl VIFY
Jedod ¥ Jgaz 055 Jlobae P> < /<0 mlaws (0 a5 00, Y/ITO L Lol 5
e Ol S0 20 (o250 S (sl (o uite Wiz il )lgsS
# @l sSSPl ity g Gl demex
223 o GLid 1) gl YIS Cads 4y Mis (57068

0523\t DI S 28 L ey (o LY Jpuz b
clos glo ailie oSl Sslis gl odaliussa F e
(L gy Slasl e 5 slas 5 Swibelr
o JFIN o0 g by e Slaws e slass (sla adlbe
Gabdle (g cgoas abidle gadlie (5oSihe s 551050 e
A0l S Gl axg g e Ol adlie 5 )
s )z S50 09,5 33 Comt 45 Cansl Lime oy 02l e
pdy Slaxl lhe yo (IHLS aSuils g @l demexld
4255 gone Dy sadlie 5 6,15 alddl> uly 5 lojl (s
Sl odalcwody Jlolioe ©glts gl canbs a3 D 055 Il
35 kBl s b (Sl Jgu 4z b cnlpli «(P< -/ 0)
0Py b aalie )5 (gl dezmazl)d e Glyr Sy ) &S
(LS sy Sl )2l so SIS GHUS LAl
OIS i (25 (Gl axg 5 )8 abidl> muly sk
EGASEIRINY)

et (b2 S0 28 (p25u 5l Gamlie Aagh (nl s

O35S @bl sleo SIS (s Ls Lasls g sl aeez )
Oy &S ol Hlid bl .09y (ASD) syl O ol 4 D
(SEBuls hey A4 Cund 6 dezex it b ya G
(s spdy Blash) ! sbe S st b

VBT Sl oY o)lous ) 0,90 i ylagss oode aloma | 114


http://dx.doi.org/10.61186/psj.21.2.113
https://psj.umsha.ac.ir/article-1-987-fa.html

[ Downloaded from pg.umsha.ac.ir on 2025-07-23 ]

| DOI: 10.61186/pg.21.2.113]

ub&n@swmw

sl g sl aols (g9, (gl axlllas i) 5045 0gd oo gy
D plowl gl YS! Cado 4y Mie (S705S

S5 4w

s Ol Sop28 el ol ragh @l el »
o S5 5 sl pionle sael p 4 cond (gl dazmaxl )8
Sy sidu il gl O ol 4 Mie (5055 o>
Sz Olezg g S0 LIb @ gy ol 5l eolawl 1) o )ls
@S S 50 050 (o0 arosi @l sleo SIS ot b Rl
it Sl gl deomaz] B s b > SO0 (gl aS ol L
5 &I abadl> el (g losl (Sl (6 pdy Bllasl 5 (o i
310 e gl IS Cals 4y Mo (5045 poloe a5

6""’)” 9 }&&3
955 oeold lo pliw el Sleys sla S 5 35T o Sl ples )
Lo SR 9% Q_ﬂ 59 as M,.‘;‘BI il WS cub 4 Mo Ql5055 9 Q‘)\)LA ‘QU%

oS oo (So,08 g Sy sl 5L T,

PRI ®Y]

)M 392y G R (e (8l (o)l WS en

U ¢ g

5 Shblb ssams s 5 55l 5T 5 Jiasn 53,155 55 035051 degans
3 Y58 (cmnodd 0te g 4al (L )1 5 b iged (Bpme 1 5 £3090 (b
Lausls &_AS)L‘-.A 4.l uL\L: u‘")‘i 9 R ‘51).'?‘

S ol Mo
ol;1 ol&sls 31 IRIAU.TABRIZ.REC.1401.108 1 oS sl ls gl ol

el 33 35 alg

PP | PYL] P

el oaliplol B an g cad ganp b ol iagh

REFERENCES

1. APA. Diagnostic and statistical manual of mental disorders.
5th ed. American Psychiatric Publishing Inc, Washington
DC, USA; 2013.

2. Wagner RE, Zhang Y, Gray T, Abbacchi A, Cormier D,
Todorov A, et al. Autism-related variation in reciprocal
social behavior: a longitudinal study. Child Dev. 2019;90(2):
441-51. PMID: 30346626 DOI: 10.1111/cdev.13170

3. Caruana N, Stieglitz Ham H, Brock J, Woolgar A, Kloth N,
Palermo R, et al. Joint attention difficulties in autistic adults:
an interactive eye-tracking study. Autism. 2017;22(4):502—
12. PMID: 28423919 DOI: 10.1177/1362361316676204

4. Olde Dubbelink LME, Geurts HM. Planning skills in autism
spectrum disorder across the lifespan: a meta-analysis and
meta-regression. J Autism Dev Disord, 2017;47(4):1148—
65. PMID: 28160225 DOI: 10.1007/s10803-016-3013-0

5. Chen G, Zhu Z, He Q, Fang F. Offline transcranial direct
current stimulation improves the ability to perceive crowded
targets. J Vis. 2021;21(2):1-10. PMID: 33533878 DOI: 10.

1167/jov.21.2.1

by adyl (S 228 g4l by (S5 i S5
Oz S by G Sle iz 3515 (e e 09l o0
Olospe JIT S5 o0 a5 a ) (o0 S5 4 (gl doomen |8 i
Al oo gl (S5 > S8 5 Slig iy (Al 25 el
F8) Glinia (P B ar e il ]l @
Ol GRS 25 g 358 oo gl (S5 el (S5 e
O 397y A 4z b oo 4 aes IR (g
OSee lojen Hebas 4l 90 o585 Al 90 ol (e (28 pane
Lgye slad )5 50 0gu ez 50 9 b (5lo Sl o S
Bgd (FELD (5 pdy Sllasil g gl slo5k 4
Sl 45 LS g oo D (il b e o
slosyeal; Ghigel g 28 slaan] B g5lesl ple 5 o (25l
geemallly GHLL il o el ol ol ndilpe
Slp JrSegs ©j9p8 5 LD Glo Ul S 4SS
Gaa [YAl cul sols 5 Leass slo coidse 4 oliws
Szl 55 sl 4 e S355 3 Shoe 350r (SFLS LAl
S by LD (AuplE i 50 Ll gl slo collad
oy a5 cwl ad,casl psls gl cld b jash Ik
I¥al 8000 o &30 diedan Lo S e gyl 5 Sl o5
o355 Jormo slo 09)98 pee s Sl (LaSugly sl asl
M3 Cdde 0 ed o 58S pl re o0 gl
Sl G S5)55 3 1) e b wdlys (oo b, (aSuily
QB35S 50 by I3k Cup el ol @S g s Gl
Lol andllas o asile walllae opl LFe] Wgd syl & Mo
4 SBe 6K s8> e sl e 0 axlge sls Cudgame
b go3] lz! (Sl 5 o oge3T (5, (Siloj sl Cngaze ol
sl Gloys a5 oils (oo 398 iy Ol 5 S5 saiged 59,
uly g @l demerld e (SO SIS (e
a5 0l (oo Slprinn I i ol aney Oldlas ((SSLS
ek e (095 5l (5t slass (55, 09,5 8 50 ek
O g Ol puexd 1)zl ety B 04l plovl g gl YL

6. Rabinovici GD, Stephens ML, Possin KL. Executive dysfunction.
Continuum (Minneap Minn). 2015;21(3):646-59. PMID:
26039846 DOI: 10.1212/01.CON.0000466658.05156.54

7. Just MA, Cherkassky VL, Keller TA, Kana RK, Minshew NJ.
Functional and anatomical cortical underconnectivity in
autism: evidence from an fMRI study of an executive
function task and corpus callosum morphometry. Cereb
Cortex. 2007;17(2) 951-61. PMID: 16772313 DOI: 10.
1093/cercor/bhl006

8. Brunoni AR, Palm U. Transcranial Direct Current Stimulation
in Psychiatry: Mood Disorders, Schizophrenia and Other
Psychiatric Diseases. In Practical Guide to Transcranial
Direct Current Stimulation; 2019.

9. Antal A, Alekseichuk I, Bikson M, Brockmdller J, Brunoni AR,
Chen R, et al. Low intensity transcranial electric stimulation:
safety, ethical, legal regulatory and application guidelines. Clin
Neurophysiol. 2017;128(9):1774-809. PMID: 28709880 DOI:
10.1016/j.clinph.2017.06.001

10. Nelson RA, McKinley EJ, Golob JS. Warm R. Enhancing

IWe | VP Ll oY o less YY) 090 o oole alxo


https://pubmed.ncbi.nlm.nih.gov/30346626/
https://doi.org/10.1111/cdev.13170
https://pubmed.ncbi.nlm.nih.gov/28423919/
https://doi.org/10.1177/1362361316676204
https://pubmed.ncbi.nlm.nih.gov/28160225/
https://doi.org/10.1007/s10803-016-3013-0
https://pubmed.ncbi.nlm.nih.gov/33533878/
https://doi.org/10.1167/jov.21.2.1
https://doi.org/10.1167/jov.21.2.1
https://pubmed.ncbi.nlm.nih.gov/26039846/
https://pubmed.ncbi.nlm.nih.gov/26039846/
https://doi.org/10.1212/01.con.0000466658.05156.54
https://pubmed.ncbi.nlm.nih.gov/16772313/
https://doi.org/10.1093/cercor/bhl006
https://doi.org/10.1093/cercor/bhl006
https://pubmed.ncbi.nlm.nih.gov/28709880/
https://doi.org/10.1016/j.clinph.2017.06.001
https://doi.org/10.1016/j.clinph.2017.06.001
http://dx.doi.org/10.61186/psj.21.2.113
https://psj.umsha.ac.ir/article-1-987-fa.html

[ Downloaded from pg.umsha.ac.ir on 2025-07-23 ]

[ DOI: 10.61186/ps.21.2.113]

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

gl OS] Gl a4y M 5065 jo Bl Lisu g g (Glhaze] B aiins (b2 S pd i S

vigilance in operators with prefrontal cortex transcranial
direct current stimulation (tDCS). Neurolmage. 2014;85(3):
909-17. PMID: 23235272 DOIl: 10.1016/j.neuroimage.
2012.11.061

Hossein Panahi A, Zazhani M. The effect of direct electrical
stimulation of the brain cortex on neuro-psychological
indicators related to social skills in children with autism.
JCP. 2019;8(1):95-106.

Amini Masouleh M, Ghazanfariyan Pour S, Beirami M.
Comparison of the effectiveness of different transcranial direct
current stimulation protocols (tDCS) with cognitive exercises in
improving response inhibition in normal individuals. Cogn
Psychol. 2018;6(3):1-14. DOI: 10.29252/shenakht.6.3.1
Reyes NM, Factor R, Scarpa A. Emotion regulation,
emotionality, and expression of emotions: A link between social
skills, behavior, and emotion problems in children with ASD and
their peers. Res Dev Disabil. 2020;106:103770. PMID:
32911341 DOI: 10.1016/).ridd.2020.103770

Schneider HD, Hopp JP. The use of the Bilingual Aphasia
Test for assessment and transcranial direct current
stimulation to modulate language acquisition in minimally
verbal children with autism. Clin Linguist Phon.
2011;25(4):640-54. PMID: 21631313 DOI: 10.3109/02699
206.2011.570852

Ameis SH, Blumberger DM, Croarkin PE, Mabbott DJ, Lai
MC, Desarkar P, et al. Treatment of executive function
deficits in autism spectrum disorder with repetitive
transcranial magnetic stimulation: A double-blind, sham-
controlled, pilot trial. Brain Stimul. 2020;13(3):539-47.

Qiu J, Kong X, Li J, Yang J, Huang Y, Huang M, et al.
Transcranial direct current stimulation (tDCS) over the left
dorsal lateral prefrontal cortex in children with autism spectrum
disorder (ASD). Neural Plast. 2021;2021:6627507. PMID:
34257640 DOI: 10.1155/2021/6627507

Rueda MR, Checa P, Cémbita LM. Enhanced efficiency of the
executive attention network after training in preschool children,
immediate changes and effects after two months. Dev Cogn
Neurosci.  2012;25(1):192-204. DOIl: 10.1016/j.dcn.2011.
09.004
Dandil Y, Smith K, Kinnaird E, Toloza C, Tchanturia K. Cognitive
remediation interventions in autism spectrum condition: A
systematic review. Front Psychiatry. 2020;11(4):722-50. PMID:
32793009 DOI: 10.3389/fpsyt.2020.00722
Badri Bagehjan S, Mohamadi Feyzabadi A, Sharif Daramadi
P, Fathabadi R. Effectiveness of computer-based cognitive
rehabilitation on executive functions of children with high
functioning autism. CECIRANJ. 2019;1(33):41-52. DOLl:
10.22034/CECIRANJ.2020.221774.1351

Fteiha MA. Effectiveness of assistive technology in
enhancing language skills for children with autism. Int J Dev
Disabil. 2017;63(1):36-44. DOI: 10.1080/20473869.2015.
1136129
Schafer EC, Wright S, Anderson C, Jones J, Pitts K, Bryant
D, et al. Assistive technology evaluations: Remote
microphone technology for children with autism spectrum
disorder. J Commun Disord. 2016;64(10):1-17. PMID:
27592101 DOI: 10.1016/j.jcomdis.2016.08.003
van Passel B, Danner U, Dingemans A, van Furth E, Sternheim
L, van Elburg A, et al. Cognitive remediation therapy (CRT) as
a treatment enhancer of eating disorders and obsessive-
compulsive disorders: study protocol for a randomized
controlled trial. BMC Psychiatry. 2016;16(1):393-400. PMID:
27832747 DOI: 10.1186/s12888-016-1109-x

Miyajima M, Omiya H, Yamashita K, Miyata T, Yambe K,
Matsui M, et al. The effects of cognitive remediation therapy
using the frontal/executive program for autism spectrum
disorder. Int J Psychiatry Med. 2016;51(3):223-35. PMID:
27284115 DOI: 10.1177/0091217416651254

Katsumi A, Hoshino H, Fujimoto S, Yabe H, lkebuchi E,
Nakagome K, et al. Effects of cognitive remediation on cognitive
and social functions in individuals with schizophrenia.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Neuropsychol Rehabil. 2017;29(9):1475-87. PMID: 29212415
DOI: 10.1080/09602011.2017.1409639
Ahmadi SJ, Safari T, Hemtian M, Khalili Z. The effectiveness
of applied behavior analysis method on autism symptoms.
TJBS. 2012;10(4):300-292.

Yazdi-Ravandi S, Shamsaei F, Matinnia N, Shams J,
Moghimbeigi A, Ghaleiha A, et al. Cognitive process in patients
with obsessive-compulsive disorder: A cross-sectional analytic
study. Basic Clin Neurosci. 2018;9(6):448-457. PMID:
30719259 DOI: 10.32598/bcn.9.6.448
Mashhadi A, Rasulzadeh Tabatabai K, Azadfalah P, Soltanifar
A. Comparison of response inhibition and interference control
in children with attention deficit/hyperactivity disorder and
normal children. J Clin Psychol. 2017;1(2):37-50.

Shahim S. The Revised Wechsler Intelligence Scale for Children,
Agenda and Norms. Shiraz University Publications; 2008.

Panahi A. Normative test of pictures on Andre Ray's A
dirham (card of middle school male students in Tehran.
[Master's Thesis]. Islamic Azad University, Roudhan
branch; 2004.

Hadianfard H, Najarian B, Shokrkon H, Meharbizadeh
Honarmand M. Comparing the efficacy of Three
Therapeutic methods in the Treatment of Male Elementary
School Students Suffering from Attention-Deficit Hyper-
activity Disorder. Psychac. 2000;7(3):54-29. DOI: 10.22055/
psy.2000.16448
Rooholamini SH, Soleymani M, Vaghef L. Effectiveness of
transcranial direct current stimulation (TDCS) on executive
functions (selective attention and flexibility) in students with
Dyslexia. JDL. 2017;8(1):23-41. DOI: 10.22098/JLD.2018.707
Ghiathund N, Amiri Majd M. Effectiveness of captain's log
cognitive software on visual-spatial perception of students
with specific learning disorders. JOEC. 2016;19(1):5-14.

Faraji R, Oraki M, Zare H, Nejati V, Moradi A. The
comparison of the effectiveness of cognitive rehabilitation
and transcranial direct current stimulation on executive
functions of combat veterans with posttraumatic stress
disorder. J Clin Res Paramed Sci. 2022;11(1):e114294.
DOI: 10.5812/jcrps-114294
Stagg CJ, Jayaram G, Pastor D, Kincses ZT, Matthews PM,
Johansen-Berg H. Polarity and timing-dependent effects of
transcranial direct current stimulation in explicit motor
learning. Neuropsychologia. 2011;49(5):800-4. PMID: 213
35013 DOI: 10.1016/j.neuropsychologia.2011.02.009
Dwyer GE, Craven AR, Hirnstein M, Kompus K, Assmus J,
Ersland L, et al. No effects of anodal tDCS on local GABA
and GIx levels in the left posterior superior temporal gyrus.
Front Neurol. 2019;9(3):1145-60. PMID: 30671014 DOI:
10.3389/fneur.2018.01145
Weiss M, Lavidor M. When less is more: evidence for a
facilitative cathode tDCS effect in attentional abilities. J
Cogn Neurosci. 2020;1(1):1826-33. PMID: 22624605 DOL:
10.1162/jocn_a_00248
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. Front Hum Neurosci. 2020;14:608131. PMID:
33362497 DOI: 10.3389/fnhum.2020.608131
Wolters G, Stapert S, Brand |, Van Heugten C. Coping styles
in relation to cognitive rehabilitation and quality of life after
brain injury. Neuropsychol Rehabil. 2010;20(4):587-600.
PMID: 20446171 DOI: 10.1080/09602011003683836
Abdul Abadi H, Pilehvar S, Sarmi A. The effect of cognitive
rehabilitation on cognitive executive functions, memory,
depression and anxiety in patients with multiple sclerosis.
Shafai Khatam. 2015;4(3):28-40. :DOI 10.18869/acadpub.
shefa.4.3.28
Lee Y, Lee Ch, Hwang B. Effect of computer-aided cognitive
rehabilitation training and balance exercise on cognitive and
visual perception ability of the elderly. J Therap Sci.
2012;24(5):885-7.

VBT 5l oY o)lous ) 0,93 i ylgss oode aloma | 1YY


https://pubmed.ncbi.nlm.nih.gov/23235272/
https://doi.org/10.1016/j.neuroimage.2012.11.061
https://doi.org/10.1016/j.neuroimage.2012.11.061
http://dx.doi.org/10.29252/shenakht.6.3.1
https://pubmed.ncbi.nlm.nih.gov/32911341/
https://pubmed.ncbi.nlm.nih.gov/32911341/
https://doi.org/10.1016/j.ridd.2020.103770
https://pubmed.ncbi.nlm.nih.gov/21631313/
https://doi.org/10.3109/02699206.2011.570852
https://doi.org/10.3109/02699206.2011.570852
https://pubmed.ncbi.nlm.nih.gov/34257640/
https://pubmed.ncbi.nlm.nih.gov/34257640/
https://doi.org/10.1155/2021/6627507
https://doi.org/10.1016/j.dcn.2011.09.004
https://doi.org/10.1016/j.dcn.2011.09.004
https://pubmed.ncbi.nlm.nih.gov/32793009/
https://pubmed.ncbi.nlm.nih.gov/32793009/
https://doi.org/10.3389/fpsyt.2020.00722
https://doi.org/10.22034/ceciranj.2020.221774.1351
https://doi.org/10.22034/ceciranj.2020.221774.1351
https://doi.org/10.1080/20473869.2015.1136129
https://doi.org/10.1080/20473869.2015.1136129
https://pubmed.ncbi.nlm.nih.gov/27592101/
https://pubmed.ncbi.nlm.nih.gov/27592101/
https://doi.org/10.1016/j.jcomdis.2016.08.003
https://pubmed.ncbi.nlm.nih.gov/27832747/
https://pubmed.ncbi.nlm.nih.gov/27832747/
https://doi.org/10.1186/s12888-016-1109-x
https://pubmed.ncbi.nlm.nih.gov/27284115/
https://pubmed.ncbi.nlm.nih.gov/27284115/
https://doi.org/10.1177/0091217416651254
https://pubmed.ncbi.nlm.nih.gov/29212415/
https://doi.org/10.1080/09602011.2017.1409639
https://pubmed.ncbi.nlm.nih.gov/30719259/
https://pubmed.ncbi.nlm.nih.gov/30719259/
https://doi.org/10.32598/bcn.9.6.448
https://psychac.scu.ac.ir/article_16448_en.html?lang=en
https://psychac.scu.ac.ir/article_16448_en.html?lang=en
https://jld.uma.ac.ir/article_707.html?lang=en
https://doi.org/10.5812/jcrps-114294
https://pubmed.ncbi.nlm.nih.gov/21335013/
https://pubmed.ncbi.nlm.nih.gov/21335013/
https://doi.org/10.1016/j.neuropsychologia.2011.02.009
https://pubmed.ncbi.nlm.nih.gov/30671014/
https://doi.org/10.3389/fneur.2018.01145
https://doi.org/10.3389/fneur.2018.01145
https://pubmed.ncbi.nlm.nih.gov/22624605/
https://doi.org/10.1162/jocn_a_00248
https://doi.org/10.1162/jocn_a_00248
https://pubmed.ncbi.nlm.nih.gov/33362497/
https://pubmed.ncbi.nlm.nih.gov/33362497/
https://doi.org/10.3389/fnhum.2020.608131
https://pubmed.ncbi.nlm.nih.gov/20446171/
https://doi.org/10.1080/09602011003683836
http://dx.doi.org/10.18869/acadpub.shefa.4.3.28
http://dx.doi.org/10.18869/acadpub.shefa.4.3.28
http://dx.doi.org/10.61186/psj.21.2.113
https://psj.umsha.ac.ir/article-1-987-fa.html
http://www.tcpdf.org

