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Abstract

The aim of this research was to determine the effectiveness of tDCS and cognitive rehabilitation of working memory and
the combination of these two methods on speed of processing and symptoms of dyslexia on bilingual children. Research
method; semi experimental (pre-test, post-test and control group). Research population included all of the bilingual
children at both sex at the age of 7-11 in Tehran city. Available samples were selected through Wexler intelligent
questionnaire and Nama dyslexia test scores, so that 40 dyslexic students (based on school diagnostic system) and
situated randomly in 4 groups: a) intervention by tDCS brain stimulation, b) computational cognitive rehabilitation via
working memory module of RehaCom, c) simultaneous intervention of computational cognitive rehabilitation and brain
stimulation tDCS and d) control group. Nama and speed of processing (SDMT) tests have been performed on all of the
four groups in pre-test and post-test in order to data collecting. Data analysis results using analysis of multi-variable
covariance in SPSS-22 showed that mentioned interventions could have meaningful changes in speed of processing and
in decreasing dyslexia symptoms. Post hoc test results also showed that combination method first of all and then brain
stimulation method have been the most effectiveness, but the mere computational cognitive rehabilitation method has not
been influenced on these two variables alone.

Keywords: Bilingualism, Computational cognitive rehabilitation, Dyslexia, Speed of processing, Transcranial Direct
Current Stimulation (Tdcs), Working memory.


https://jcp.khu.ac.ir/article-1-3037-fa.html

Downloaded from jcp.khu.ac.ir at 11:34 IRDT on Sunday April 19th 2020

Gy adon | (BULS by (S p0 pleslel
Ty 4S5 ole wiiun Mo )50 by
o gy (Ve oA) i bawgt Jlpslo)l (Slicaac
Dy s bl g sl ], " lozenli onpy”
O 45 4l 0 &) e cpy Sl byl sl dine (9
0jly S (LiS joy Aul8 )3 Al 3lge (Bil sy
oo a8 laby (b b jisin )l d92g SIS
Dy Y 1y 395 SleMbl (55155 e b amd 0 590!
s J_.ob L;;‘Lmbw L’)l?&u)l} Ql_§39§ 59 u_m;\y
\RRS=SY)

Sbs)lgds 5l (oS 5 @lijes G398 53 Slgdlyl dline
Shjgs )b 1y plejen ©jsar Slsla)b 5 (Sbjed
o bl ) 518 Sl an b plin 58 oS ]
o5 o 5 Salke dame (el bl ale LY
e S gl ol sl ilsS ulpliy el e 1y (5,500
gy 3 (Ve Vol utlg) sl asl5eS 8ly8l 51 iy
Sl 93 g @lbail g (giloda LSy pilie a5 SSbjg>
SN el (SLoj ool aelsd slue p il L5
45 ol plag)lgs Sl (S Sleplosl ofg 6153k
ol 0390 (©31) sl iagh 990 Qg8 Eod il
L ol SO s pla aaslen Slesly lis s yimgts
o2 31y Lo pllai 9 o lojen (ol b (28 Cumo
e D g g 5 sll 23) Sjleie JUb g
(N g g oY gl

g odd JLsb plejon (Bibg cnl 2 &8 il plais
ladSed (G Wby SUj el g3 (BUS S 4
" lag s p g b Sl ok Ylezsl 3l S
Jlenl la 315 516 35l 4S5 (8L g (Sb; e < S
S 52 4l 2,5, carge 03)S (Sole (b 9 om
381 )3 151 elpl (YT I Sl g oL
BUs sla )5 LSS b (635,50 slaaiej aibjed
JHBT g (Sbjgs oy 2y b ()l ol Jro sl
(2 el dinlgd g Ll g a Sl
L G355 ol 60553 i iljea (8355 1 Sl

. Breznitz

. Wallace

. Dijkstra & Van Heuven
. Marion & Spivey

. Grosjean & Li

.cue

' Yunging Li

= - WV BN

OhHSes 5 (5,8 5.0

3

doddo

Eowd ol 0jgyel &5 Cumlofng Lyl (650l YU
390l Sye 5 loodlgls 1 (gloun Sliamd 83587 ) VL
Sl Sl 03)8 (loyd 5 paseis > (SWSudae s |,
Sl 3955 ok pale 48 1S o onlive cpatly §
b 653 LS5 (B (om0 00 g (oBjge] csoladl
DS e 5 |y (G o S (6500 0jg Wi
(Pl (oM | 5355 (g)l3595 52 olyon I Sy (]
sloinly Bk plals 5 )k (o sl pas ¢
DSMS5 5 334ls) 5 lowlidilyy ylel g (mapsets
i e S ]y 650l JNB] paseis cSMe
ol E5d 290 53 (VIN) o pol (loass Lol Lo 30
Oaleo 55 51 G e sl oaly yi)l5 8 Y
0els Gldd Yo e A=Y oV Luass Jlo p3 &S jgel sl
0303 3y grlon V1B Ly cailen,S el > 30!
9 -l 5l u_ia Ligd oo (gl (6,500 Y
lisol il lse 3 680l SYM S s Siote
oy WD |y IS ) o Voans sl il
ol iSen 5 LSBE il S cyg5,99) 21035 351
Cpenl (B9 9 Sisel 0jg> 33 &S Sl (V¥
Ay oS Cawl ol (B libcuas M S )b (o0l
cos ) iS50y g (2liSje) sy Bg) ool dlgu
Ay Agy 3 S pSaiey pal i g oy )l 5 s
Slie S99 )5 B 5 Il (elsl Sl e
(WY ooll getb g S 8al))

o & dnd SLalS s olid] > M) Sl
SlolS” ol gl By (8,5 s 3 b ol s
= ) L O «lelS Slgnaig)lg b @1954;3.31
2 Silo=b3 5 a5l 653k 5l sl s e oS
9=y e S 9y) Ao 55l j pas s
ol il 5 g ol adas gy YV g
(Pl ol slao)lee Joli) Sl g, 51 a5)ke
o2 9 L55lg 4 b bl iy ( Bluslyl a1
(Ve eS55S oM g bl Ay o duwge) yules
Sib @)lee &y ol O Bgm > (el (AE Sl
LS55 ool s ! sl Jw llllas .18 e

! Department of Education, National Center for Education
Statistics

2 Norton, Black, Stanley & Tanaka

3 . Brooks, Berninger, Abbott

http://jcp.khu.ac.ir

\yvay ul:...w:) ¥ a)la.fn & 69 k_,.&ALul‘.\ \J.wli.thi'}) Aolilas


https://jcp.khu.ac.ir/article-1-3037-fa.html

Downloaded from jcp.khu.ac.ir at 11:34 IRDT on Sunday April 19th 2020

Ay (Y4855 5 59 Sl 5T 315) sl
P ol ol el tDCS (S50 dad filod &
Jo) 350 ol 25 a8 (21 smas sy S0
e S S Sy o5 it (Y4 A ot
5" B3] 3 (Sl PSS! loyd )3 Glawnenlyd
(Y30 losln) el s oaly ylis (Vo) Vo)) San
2 (TN 5 ")) olylon 5 joyul izgan
sly ool s (S S S 25 5l 595 dolllae
s Cuond 1y o 15l g 03,8 exlil Jlad dlabls 3gu
33 Sy gnlad 3l S () 3)90 Sl ey 443
it 35l JDCS (g )l o (Lt b1 48
Slgie pledlo)b A8l > e JldeS as oo
o 15LwlS Lawgs 48 0S8 oMol 5,8 3 1) uled & )lho
5 05355 yulsd 3gug dddllae ;3 (YIV Y VE) o o
ol 025 3B DCS b loys 5155 lesluyb blesgs
Ol (il 3 (VOA) Gl 5 gy (izmen
zuo Slsuol dlaw Ll Coage (sire S0 Aial
o Bgaliw .l 08 led el 53 syl ol 3l
OlolS uiled g yglai yawel isly yLis (Y- 1Y) o)) Ko
L S0 Gyl 1S o g Lial81 DCS alslie 1 ey
i b Joae Sles il il 4 ey
3l 42 )lSy (582 35508 (oS aable ¢ lise
o) o Bl g cdlas g o3lg S5 2y (2T (B
anlyp cpl sl lad & o)l8 ababls wusln sl
4 ol 2y 3,8 len > Sl GiE Bl
e Sl (ool lelsds j (S )8 abasdls
@ b leilo)l 6,8 ababls MSLio oS Sla b eunl o
5355 32 S pSaniiy 3L g 4l b 5 Ll JLS 5
Csenl a4 gl (VWL 5 sl (oSL) )b L
aladls )3 Gilisee (sbadisly cpm leMbl ol e oo
)5 dbabls b Lo o MSte Wlosly Lis lllas o 6,8
2 oA S92 Ly olyen a ST (L)l (LS8
Al B SO lgia (lp o uny S ye S}

4. Zaghi, Acar, Hultgren, Boggio & Fregni
5. Arul-Anandam

¢, Brunoni

7. San-juan

8 Andrews

°. Costanzo

1 Rios

' Samuel

12 Bacon, Parmentier & Barr

A\l

OhHSes 5 (5,8 5.0

BB A Cunyd ekl pas ¢ bjgel g dame IS
9 38l e Loaslies b cuwyd bls)l )l 3 pas bl
S 3l omly (Sgp oy b dagi el paskild (38,5
CMlae 5 bjgal I 5)Soyt 9 039 (~Bjgel 51y
Laasl;So g Laashies o Sledlu,b gy lealy oL
@ by slagingy 0wk g0 ol 5 28l oo Soglite
5 sl (YoVF () Sen 5 gu5) 53,5 Llsd  Sledlus,l
dipej yd Wb 8348 a8 winly L (VYAY) o)) Ko
9 bl A55g a5bjed lje—el iy 5 ;s (g )loline
93031 ;a8 13 aljen 838 Wisly i (VWAF) o)) e
g 260, S S Lol ST 5l (5SS 0yl oy
Ol doili o3l g ooy LiaS )5 ailijed 590l il
9 X295 Linlgd o 43l 3550 53 (6 S el sl (6 R
o=l alygle ais SO e o) s SeSs o>
IS a8 s adlllas 3y90 (o sladiges yimgh
Py 2 i (Sljed Cn &5 WS (o iy SB255

Wy 38 ules Slgl
OB Sy o slai (B lbcuas Jelge (18 b daly 5
BRI W] Py 2t I | L] PR WRUR Y PO RSy S OV
als 3 aS T (Y8) Ll lsan g liwls Luly (e
gLyl YL 5 9 (15258 3 DCST g, 5l oy
PP 55 9 o (2EnS lal i3 (658,0 Whdp o
|) (QLA).) 0)9d ral_,o..’il )1 A= ols ¥ 4_.\...11) u—"{P (>
SreSe b Sl lo)b aSil 4 an gl lass b lis bl
ol Slaal 1SS wcl olpad e yd gy (SBL @l
—iile i glayogy 5l i8S Al _ols 4 s
= 2l g NS U gy S Sl osliial g (Slgsla)l
QT 2 4S5 a8l o (tDCS) b (slaoomas]yb pusins ) >
2o 9y [eliden ¥ BY) (S pSIl oS g pgbio b2
ALSIS a2 90 by el Pao lul Jls, 4 STyl
G 1y by ol et AL ol wldlas ) (s o

!, Zhao J.
2, Costanzo .F
3, Transcranial Direct Current Stimulation

http://jcp.khu.ac.ir

\yvay ul:...w:) ¥ a)la.fn & 69 k_,.&ALul‘.\ \J.wli.thi'}) Aolilas


https://jcp.khu.ac.ir/article-1-3037-fa.html

Downloaded from jcp.khu.ac.ir at 11:34 IRDT on Sunday April 19th 2020

Yv

g9 3 (o ad Sliing e5 > Laodh (5915, 5
09)5 o 5 plalejl 09,5 ¥ syl 5 igesl e igeil ot
Cowl 039y S

S Wigod phg, 9 god ol

AL WY g g 5555 a0ljed oSS aS ol
oh9y L sl ptals Fo ol saigad iy o058 s e
5530 3blLin liig> olae plas | osianys 5 ok
9= 3 61530 (§)lpb3 dmyde (g5 | Slob Lol
anlas (S590jl 9 dwyde g 0dlgils Lawgs  Sibjed codlgils
0302 ¥ Sy (oo s g L St )l o903l (b
0 piY ol sl iegis sl cunle Jdu ol
o allas Sl zg 5 oSHe ddl oo y33 Ve JBli 09,8
s g dble 5 il SYMS] BLSL jau den ol
Aib e a e Clds )0 )b w5l e s oS
33l 9 (Led (igol 0y0d Jolis) (igoil Sy Al so s
W Lyl (o105 sy ioww <) SDMT
ERSINGY
eSele Gy e (5ol o SDMT 30/
gang il oy, g sSo 4 LS RANWN 9 s
Ol 3 e )38 (o 3)90 1) 3,8 (Bi1 sy
slio 35 Slas (gl A8 (Sl Gooly 1S S S
(IS Able ity Sl 50 S )lee 5l ygejl ol
13 SDMT (VAAYS cpenl) canl (S o (Sl 5 s
osSale (Ve oV mads) el asle SYMS) L)
el 48,5 )18 o3litel 330 gl 5 Y+ Y poedd)
Ay )0 Cowyd guoly dlaws (53l G o (6 S0 5l0 Ay
Al o

2 sl 755 4 03 g0l cul (riilyy (S 2)90 5
C yin () 2 R l_’ ub.;‘ ) dlA_:JLLza Vel Jl_w
15 plol b YF 5 YD 5,0 VWe (g, 5 leMbl iy
3Nl gl ) Ladiges 0pe5 (1 Sile 3l (Lt gl
ABb oo OY/FN (-1 VYF ) g ol

* Symbol Digit Modalities Test
> . Smith

¢ Fleisher

7. Lemiere

ng by GSld cisuly g leez] b it by S o0 i

adlan ) (YY) ' JsS)iS g S5 )5 aiys dls
3505 a8 Sll)lsyee 3 Sldlas lae 5 4
3 litily) gl ySag) oz lez 2 1) 2355 (M
Sldnac g Bl oo aie) o ol 4 by wslosls
Olep L)l asljed o (sime Sy (SN 350, L
ko Jled udmgh cpl 4 slol g o dus

3o e i IS 3 gl 55 sl
sloojor dons (gl dodin pjled Jold &S Canniiie
sle S5 g o cabibls s gi aiile colid (551gS
Slagingi (VI8 ohlSen 5 55 ) b ol
g3yl 8368 5 1y 3lis tseilyy dso il calisee
2N 35 5 ol 5 (1Y) saes] 5 (g2 0
g bly SaS' &y ()5 dadls  Lisu g wdiou Sl dwslie
Sligeltils (ol GLmd S8 3500 2 (i s,
O 0905l e dds e p3 Wialy Uis Slgd Loyl 4 Mise
SIS 35ty oliee 5 5155 5 o] (sloos S
bl (aZu S by 9 B 352y gl 2]
3,518 35t el iz by I i ()8 dladl
JT1SY SO P W R P WV o OI)’H]UZ_SB P JES g1
Lo oo dlonl b (g)ls dbadls il isu e
S 555 (bS5 s pdySllasil 4y Bglase (550
L35 (=l lea S LS dgue 4 (JS) Jlad (550
D[S FLAIVN N R TSV TRRV. SRS+ WIS OU RN IES Wi
Sl 5l g e Bger oy g 9 Yl 50 b g o1
Mo Jials cas Sloyd calisee saaldlie gl 80
O el phae asljed led Lyl (LSS o Sleyd
S doily g IDCS iz 3l 0)l> dad jing,
3y9-0 1) asbie plodlyl (8355 ()8 aladls Laibl,
w23 518 ()

0995
g5 &b
9 Ll gy i 5l g 90,8 Clidod g5 5l pols Guds

! Wang & Gathercole
2, Bergo
3 . Shiran & Breznitz

WAY Olies ) oF oyles o 09 Sl Swliuisly) aolibbas

http://jcp.khu.ac.ir


https://jcp.khu.ac.ir/article-1-3037-fa.html

Downloaded from jcp.khu.ac.ir at 11:34 IRDT on Sunday April 19th 2020

Iy elaads ¥e s Vo b asly ) bl sl
3l aisiley o IDCS alslis cod paw 05,5 10028 )5
¢l aad> Ve als o> b Iy Rehacom aely ik,
09)5) pilae 09,5 slael 4y 2035 by plojen jsla
) sl JLai] 5Ly (sl 5 o EDCS 33 ()5
Vo b (olS aladls (65550 (nyieS L ool jlews (5l
A piY s all s gleog )3 i (gladds Ve awls
=3l (oS 5 09,5 Dbl Cjg s g (slate oS sl S5
9 o 3l 09,8 ) o aS cd oo b ol g, 90
023U Ml oo (2l Blen (] Wgd oo o w2 b by,
Wi b9y S g )Suded 2 B9y 93 (eSS 36
Al 3y pancie

M o

adlaie o d.\j S0 C)T oty SS9y a5 tDCS ~
Sl adhate a5l S50 5 con (2SS wlal
2SS ailal 15 b Ll oy cosl) 2180S
b e cosly (aBouSalal i clld s g o
2lg o tDCS S sl ans )b cpl ololy JSSgp o)
Olos Lyl (L39S 53 0ad ssaline jlxiel (sjae Cilled
(YN8 Ipknls) S iy 1y uiled IS oo oy
2 o55ie buly s plen Ly il g adojo ooy
A5 el gl st

3yl Byl 5 4 Slee dunlie :L00M Juloed' 49,
2 ¥lgs g (B3l e g igeil g 93l Syl
5 Sorisr dgs SOl igafl (S8 g (alojl (slamg)S

28l (oo 19Sileg
Ly

2 S 09,5 Sl &5 e o (LI S j5kay S
a5 Lol ] @il (o3} i 905l e 9 g0l L
9 0925l i else Oy (69L liwwd Colds (0 09,8
ol Am3 o LS gl 358 o0 0amlie (a5l
S P 9 Sl (Sire Ko,5 09)5 0 (ildy s

Wl a3l 905l e 53 (6305 bnd i3]
5 o—oilitem 3 JrS 09,5 6Silue ¥ Joas 5k
ey Lol sl 42N (o0b) pouis 8lg5 0505 (yg05] e
5 o33l Slse i (9L B glis K03 09,5

3. Normalization
6, Costanzo

YA

OhHSes 5 (5,8 5.0

b oseil ol i) HpS LU g 5ls 1905/
LSS oligel iy sl (VWAY) )0 5 5395055
Jol 42l yu 9 555 (2t 9 5325) $bj9> 9 (o28)
el S Gl gy 538 ol ot s ooxiy b
925l @l Jalis yg05l el Cawds <JAY img3s oyl g
25 slaals ¥o Ciiwynd dw Jold Wojly yulgs : o8
“/AA CL"’9)5 dl_oﬂ l_a bl_f9) 9 &y Jole u)to.lg a.la.m
laigoil g +1A% liigS Ll Ly ogmgil 5 5o o
wobaidl g oges (28 (pgel 93 Jols e S0 14150
PV ey Ly S WL a4l o (ol
L Laojly sl /85 Ggyn ailis /YA #lig)S clall
SIM 59,8 WL sl ygeil 9+ /YD Flsg,S W
Ll g0

o=l 3ol (il (AL iy doli g
6l bl LSS 1 A8 ol aaliyy I3l
P ol)lS au wilg o g A8 oo odlaiwl Bl dswly
9 k_{‘).)‘ c<\_|£2.9l> c)j)m c4-‘>9} dlﬁb}? ).) .))gla& JW
At ledg Yo ey S S8 Lt sl ple
JSag3 slakail (LSel 5 5503 Ly VY g (eSS 05
L S 5t g (S o & (e ol il on
sobar Lagp pad g O¥lgw 4 galye (0955wl 4 g
sobtes ol adlas )5 b oo RS L R8I s
LSl (58 dadls lodgs 5l (o)l8 dlasls > Sl (sl
S el gladBo Ve anls Ve cae o

o952 S vy

2 48 5 plogl allis doyo el Ly gl2l 5l e
5o S baid o (Jsslosl 358 Jgl 095
2 glaadd Ve dwds 0 b oS WS cél |, tDCS
A plool (acwds Ve Legae) dian 9 legooro o dian
b > sl Sy ygan dn addlie ol JSSg
ol Sl S0y ey il il Sl
—isuiles a i e Cod pad 05,5 g \‘w Sl (Su>

! Module

2 Task

3 'DLPFC

* 10rbitofrontal

http://jcp.khu.ac.ir

\yayv ul:nm) ¥ a)la.fn & 69 k_,.&ALul‘.\ wli.\hi'}) Aolilas


https://jcp.khu.ac.ir/article-1-3037-fa.html

¥4

9 ]y GHLD il 5 ezl b el (L2 S i

Ohalejl g JyS 09,5 33 (3l o p geilm 5 igeil i Olpes 3t lodl 5 SSle =\ Jga

53kl 8l Sike b Lasls L 09,5
YIEA N#A 0955 Ui JyiS 09,8
YIvY M-y 903 o
b/bA Y- ose3l Lt SFre Sy 0g)S
A5¥ YAIND a9l o
AR \/fa} 0993 L il 09,5
/ey \YArd 0903 e
Y/ay AYY o9eil L PRSI
£I¥Y YA/YY 0903 e

oialeil 5 U8 098 50 lsd el 9 0igeilte s 3kl Bl g 0 Sike =Y Jgix

N o oges OleMbl ol 215 o3ly ilg>
Syl Sl &l ol Sl Syl Sl il Sl oasls liog )5
3,1kl 5,1kl 515kl 3,15kl
oIvY \YY/5A YA V/¥ AIVA FY/£5 YYIAS VFY/YA 9ol e s
VF/AN VYA \AR Vo/of YIAA Y YYIAY VE/of O9eilim
W/¥D WYA/YY \AXs ) A¥A r Ya/ve VFY/-A o9l e Sie S50
VO/FA 0PIy oivy Vo/o¥ #IVY ovivs YAIAS VEEIAD Oseilim
VA/EY AYE/IAY ¥/3A ARVAL #[a5 FY/vY VY V0[O 9ol e il
VARY V08 \iia Va/00 £IVE ovivs YA-¥ \av/st O9eilim
VF/Y ATAT viss WYY AIYY \Alai VY Vd-/¥0 Oseil o eSS
a/ay VA« /00 ¥/0 A/ /Yo £.I5¥ YAI-¥ VAv/s¥ 09951@

Downloaded from jcp.khu.ac.ir at 11:34 IRDT on Sunday April 19th 2020

25 Jse 5 ol @l & adb ealisl 15T g0l 51 il
ol ool

AU oy sl ‘99310 3o <Gt o s b sullae
L0958 ol (lis (il 5 Sdee pr ddlie (sleed,
g o0y o o/e ) o D Laog,S oled p ablie
S g3l 0303 3 o ste S g0 lBalSlao ol
1S 2 85U lie oy sl lor 095 i |
i geil Sl (slaailie o (bjgel (Slecds,
b 1l Sg die

Ol Lo 095 duglio Can (Jgybig: onded (pg05] 4o
=S P g SR PSSl gy dw ya Amd e
SLeMbl ¢ il gl 5T b oly ulss (sladiloe
FEY (g SlaLB (lj81 S1 (NS (I g (sog0e
9 5 22y 80 i (S 5 gy w3 e (U5 b
Lyl G35 ) (uilss @5Mle g Les (slaadlhe So0
Lol il

P a8 19S5l oigel ) il lgsS il sl ity
sbrodl> ot o |y Jine joate Mz diunly jesie Nix
0 ypiiog basly) (139 (it (g (oS e Jloyi

.)9»)6;0 odalino u&‘)iu“’

Sy p FIENEW l) ba)f ).ul; als L)L"‘“ |99§j u?‘)j (?L’)
M gme ofoo) waw ;3 g VWYY L plp F jlage b o3y,
C w0 (6D Gxe sl Corgo Wldiuslyl ladldlas g 039
ey 1 Sy 58b i s Sy B9 bl
oMol (S9)8r (swiiss (y905 S GBJIOx Coo s (gel
s o Lt oy )S auglis Can (g piigr (ol (3]
aldlie 09,8 A SCS b (il Cao s pusio )
0355 5 U 058 SAISES 55 oy o S 5
oS 5 Bl g wlos gl Cows 4 6V Ol s sl
4_“:4,_“31) U OJW /e C.‘a_m).) S gme b
s.b10.>9<u ub).) |) (5)""" &)?o FIENEW dS L;JISAMSJ/WJ
Bly aldlis &S ]S 09,5 B S i b dnlio )
20U zols cplpls ilacily (6 3YL Olyes wilod )5 el )
@l b Gl il Copw p (il lalblie ()
ol 4zl S 09,5

adlge yu oad a8)S LG M Sl gy pslains

WAY Olies ) oF oyles o 09 Sl Swliuisly) aolibbas

http://jcp.khu.ac.ir


https://jcp.khu.ac.ir/article-1-3037-fa.html

Downloaded from jcp.khu.ac.ir at 11:34 IRDT on Sunday April 19th 2020

OhHSes 5 (5,8 5.0

O3 sy Alae (sla gy pIb oy g 9SOl el gl =Y Jo

b1l o Ghblae  F o clgloe pS0le il aeyy Oljgions pgena s gl
ALl RRA N AVA 0 FOYIAN \ FOYIA (Ul ysod B1) sy 9051 i
-/¥a ofeeNNENY FYV/EE ¥ WAV 09,5
Al AYYV/OY s
A Narg™ Egecne

og)S )3 S5l oy i duglie Can (Soiis (9ol @l ¥ Joa

& lixe 5,5kl Gl el Sile @glis
ofeN /Y Vo/vet Js
/¥y YIvY -¥/v\ iy e Sire S 55
-IvY \As -v/s- Sy
o[- YIvY AN Jys o
¥y YIvY -¥M S5 S sl
o/ \fArs —Y/AY S
of+N YIvY WA\ Jys
-IvY YIvY Yig- Eie Sy 25 Sy
/N YIS YIAY® il
Ol 1 ABle (sl b, 86 gy g 19T o gl -0 S
bl olys e F Slyglone (0l 3ljl 4 > Slygione ggecme Laly joite
& bline
.15 ofeen YO/AA AARRYLS YPYAF/YA ols
e /N V/EYY YOF/VAY ¥ YYVe/rR ol 8T
-loy ofeen (AN WY/ \VS ¥ oyv/aY oges OleMbl
-IAY ol £V YVAD/Y -0 ¥ Y000/ oM Il

sladdlye 1 (500 S0 9 (AT (S 5 AlSle
Ll Ly gan sl il 31 oS Sl
SLeMbl (3jlsy copwr gy 1 din > polo gl
Olerd ol (il cilisee (glayingy «gjre S

Mo 45103,S al lgd s, 313l Caliseo (glaais p 1,
ol ol 2Ulgs Gl Bl cage (sire S b LS
k_{).) le)_) tDCS )‘ ‘(Y~\a) \)9.)._3'9] 9 Cd .)9;.»‘_,’.40 05;
OYLS 5 5 03l pasled pa T als wlolw id i
2 JLed SO pou 4 asxBlyd 5 00,8 ealawl ledlu )b
9y 9 Sy Gy (Hme yodar ]S 09)5 L dulie
o (V) dom g 90)LShy iSu oo a1y oulss

! Inbahl Heth, Michal Lavidor
? Dorsal system
3 Carmelo M. Vicario and Michael A. Nitsche

— olyly gl ple (Kon g Lo yuilsjly (Ko
fins (gbo puize (WARKNY ciglS1S) Wil o (yuilylosS
5 B3l ey Jalis dtnly slayiiio g 93 (ol oS 5
5 G el (BT (il s gl slmeilse
N o 5 og0e SN

S S 4o g Sy
=)l dasls by Bl Lisuly g (gldesesyd
Ol L)l L3585 53 Slgaloyl oMo g (2l cas
Sie S yod &S b LS idgh gult bl oo ailjed
G 1y 58l ity oSy s e wiomen ol 03l
oy g ALl (G50 S0 g (Sl Slog)S

http://jcp.khu.ac.ir

\yvay ul:...w:) ¥ A)L«.fn & 69 k_,.&ALul‘.\ \J.wli.thi'}) Aolilas


https://jcp.khu.ac.ir/article-1-3037-fa.html

AR

-9 by (Gl asly g glaeez] B e (b S o8 ke )il

laog S 53 puilys sloadlge it anslio oz 585 i90]] @l g

oM Il oges OleMb) AN olg

S yblixo Cgles & shlizo Cglas & shlizo Cgles &, hlize Cgles 3y90 09,5 Lo 095
Ol Ol Ol Ol dugldo

/e \aTAnS o/ AR oo WAAe ofeN \LZAN Jyus Sy o0

) A\ o[- -¥/vo* ) Y/AE \ -\/b- sl Sie

/e -vs/ss* Nin% -v/5a AN -¥/ay TR St S s

of+N \ATAYN ofeN —NA* ofeN VO IMT ey YAES” Jyss iselys

) --N¥ o[- —¥/vo* ) -V/A¥ ) V- Sio Ko y55

of+N -VSIAT ) Y/-0 of-e¥ SYIVAT el WY LS

of+N 63/ax” of+N —$INF of+N SWNEST ey \tZaN Jyss Sy

of+N i -I¥Y Y/5a AN F/ay o[-0 /vy Sihe S50

ofee YSIA® ) -¥/-0 ofee¥ YIYA® -1\ VAINY® il

Downloaded from jcp.khu.ac.ir at 11:34 IRDT on Sunday April 19th 2020

(oo S 20 AdS o0 Sge re Slayg)9 SO
Ggb 311y 0sS g Ciunds bl (gl dipua 2SI 5>
Gb 3 9 A8 e Jie S B 39l i S
g e e (62,28 Calll (ly pre Conlad
(gl S 3y 3l L g Gl eul S0 b
SASTDCS Y+ B Lo 5 (55,3) S Ly als
«loligls zglaw W5 48 39 o (S5 50 39u0 BT cvge
635k g Aladls Ll ()18 alabls by oy Spslginal
8B (Sidg <5 dadyl) ame (I3 sl S e
3 Z A f . .

9o dlge cpl (ooled (VoIVe )lSem 9 (558 gty
asbien ledl,bolydl jo cleMbl ybjld, sy i8]
90y b o Sledlu)b Bldcuas glus 4 as gl Dod 0
5955 sil5 3 gl (S 5 sl 3 JOS1 5 Ji 0 S
oS3l ot (S sl 1l oyl 5l Lt ilss
Sledde Jolye )0 &S ol GlalS 5 By > s 9 S5
@ dbydey Jolye )3 9 09 00 Cupde Cusl) 0)Ses b
> JUEl ol pie duoy oo Sl b oo S o 0)Se
) 18l b ye Cusly (5300 0 S0 (2l )b L Sl
Gyb 5l aS ) 1y (Solal ol e S slizel &y (Yo
by (653 bame I dlols (clacSs o

line ()35 530 pae Sl 48 Hingiy (i 4Bl
by il (ool L ccnl ailly (Bl aisslys
9 LS (255 sloingy diile digej oyl )0 0 ploxil
Gl Hlozeals (WWAY) (a0l SO 8568 1) o)
AL 8068 5 Sledlu,b dad o L o guenl oyl

3 Fregni
4 Oliveira, Zando, Valiengo, Lotufo, Bensefior

Slodlyb ey sanddeay il lsin I, tDCS
9 Ol gt 50 LSO LSS (gl
Gy cepe p 1y sjre S0 i Sl (Vo)

L sl ) aleMbl il cid)ls codgae
Ll lajon ooy el aladls ) CaalSS 95 gl
pln $5S lalles 3do  (Sbjen ;o 0gus oo yilSiiio
Ale pgd (L sla el sLikail 4y pos Loj (B30
Lol L ol (oliilias 5 2y (53105 <l ygiud
Sy en cod 4B 515 9% M & Jol (L5 ) blie
p9> Obj P3P 2 (ol S )lsdd g Sl oS
sl Bl pgd oloj oy Cesp lalS aiile 94
sladins oad pascde 4S5 Jlluo)b L (SSLje
S35 ) il Jalge 51 G DLPFC 5 (63,5,L8
2 RS e pialad ]y 5ol STl (ol IS
OLS355 ol 3 (Sje S5 Ab asdie Giagh (ol
Obbsd 3 Slee Laleg 5 048 (gjhe by et ge
L s S0 55 &) 4S0) 1503 cymess ek oo dgntc |
bt Jeaily olonle 9 Laog)g (s phSo S o
Lo oge—li) Vs ce 3 (o clagyg)o—
sladsbo jiaS b e SWls coly (amlj Yoy nle

(VA Sang ()l o) 355 i
il Colpul ads o (b XS s o gy ol
9 plyd L 59)S) 398 e dloml 0ad 525 sledshe
laceubd dwg 4 1) SlMl il 5 (VYIS

! Remediating tool
2 . Creutzfeldt, Fromm & Kapp

WAY Olies ) oF oyles o 09 Sl Swliuisly) aolibbas

http://jcp.khu.ac.ir


https://jcp.khu.ac.ir/article-1-3037-fa.html

Downloaded from jcp.khu.ac.ir at 11:34 IRDT on Sunday April 19th 2020

D90 g0 dlpgiiny leMbl (ldy Ce o i385 S 5
S P9y jl Wbjed (ligel Bl Sledlosb ey (sl
D ool ylojen & yguay 3L iskilyl g (gjxe

&b

Abbasi, P. (1394). Effectiveness of timely training
program with practical strategies on reading function
of dyslexic children. Exceptional education and
nurture, 129, 25-32. [Persian].

Ahmadi, H., Mahmoudi, O., Saleh, J., & Karimian
Pour, G. (2015). Comparison of Reading Disorders in
Monolingual and Bilingual Students. Quarterly
Journal of Child Mental Health, 1(1), 27-35. [persian]

Andrews, S. C., Hoy, K. E., Enticott, P. G.,
Daskalakis, Z. J., & Fitzgerald, P. B. (2011).
Improving working memory: the effect of combining
cognitive activity and anodal transcranial direct
current stimulation to the left dorsolateral prefrontal
cortex. Brain Stimul, 4(2), 84-89.

Bacon, A. M., Parmentier, F. B., & Barr, P. (2013).
Visuospatial memory in dyslexia: evidence for
strategic deficits. Memory, 21(2), 189-209.

Baghishani, H., Mohammadi, R., Mostafa pour, S.,
Rostami, M., Pir khazranian, A., & Hoseini, S.
(1396). The comparison between speed of speech and
reading in mono-lingual and Farsi- Kurdish bilingual
students at 3th grade of elementary school. Pierre
Medical and Rehabilitation of Mashhad, 6(1), 75-82.
[Persian]

Bakker, D. J. (2006). Treatment of developmental
dyslexia: a review. Pediatr Rehabil, 9(1), 3-13.

Bayat mokhtari, L., Agha yousefi, A., Zare, H., &
Nejati, V. (1396). The effect of transcranial direct
current stimulation (tDCS) and phonological
awareness training on the improvement of visual
aspect of working memory in dyslexic children.
Neuro psychology, 2(8), 67-50. [Persian]

Bergo, E., Lombardi, G., Pambuku, A., Della
Puppa, A., Bellu, L., D'Avella, D., & Zagonel, V.
(2016). Cognitive Rehabilitation in Patients with
Gliomas and Other Brain Tumors: State of the Art.
Biomed Res Int, 2016, 3041824 .

Beyrami, M., Movahedi, Y., & Ahmadi, E. (1396).
The effect of cognitive rehabilitation on the function
of consentrated - diffuesed attention and working
memory in dyslexic and dyscalculic students. Neuro
psychology, 2, 9-28. [Persian]

Breznitz, Z. (2008). The origin of dyslexia: The
asynchrony phenomenon.

Brooks, A. D., Berninger, V. W., & Abbott, R. D.
(2011). Letter naming and letter writing reversals in
children with dyslexia: momentary inefficiency in the
phonological and orthographic loops of working
memory. Dev Neuropsychol, 36(7), 847-868.

Brunoni, A. R., Ferrucci, R., Bortolomasi, M.,
Vergari, M., Tadini, L., Boggio, P. S., . . . Priori, A.

X vy
OhHSes 5 (5,8 5.0

u_wL...up‘_.a.c u.,l_m 9 039 4_»L»)9b ul_g.)}f l_’ u9l.a...o
sl cpl ) sy )38 oty (L)) (il
BLISS 5395 3590 ) gy cnl My Al ansla |,

D)3 gy (515 30
Oy (oS 5 gy 4S5 Sl ul gy )03 o
g tDCS (s520 5,00 oS 5 1 Ll asly Slgd b,
aladls coyed  WleS o pled gy (Liibl) (aisiles
15 ol b 4 ilen 23,5 o 8ly e Sl
= b Bliduas d s pidw Ladiljes Jledle,b
M3 ) 3 gslls S ol Jols Jas (slio
DySagy ool A8l (o0 e slaoSes S g 5lSLe )
Sie s 0Sas 1 (S 3 2l jl (U ) Sle byl
¥+ F ) 2l oo 08 338 b g Cunly 5 o
Slyais yr (Sl 18U W50 (S50 S5 il
Olyasd 5 Cogdl Congo bl asljen oly8l Jledlu )b
Ol ealyen d9-ds LS Gl Ll g 30 62558
Doty go Alg o a5 iskilyl Gl ped b ol yuss
snled by (o ynin @il wed 5,8 allse, lacdld
ke S el s ls 1) 095 slallas ledlu )b
Oyl asey ralS 0 s YISl g olsal )zl
St g3 a3l 5 oo sl Sl am (6)58 laca gl
S 5355 00 Chunadl iy DLl s 4 SoS
(Y oalilp 3 g son S «(s29)56) sy oo oty Liad )
9 9o malilens i g iine pola Jolge (9o
2 S o e bl Spbie sl widle
9 Sy Mle cwl Lo ledlan,b asliey 828
Joas (g0 Ol 50 b olyen bl wile 3L
Do ol (gt (939u0 U 0dged g a1y Cuzo il
2l o @l e pie pob Giagh (sledgiore |l
Dges yiddy el &y wyiwd pie g ¢ylod o)l sla &iljed
adllas 4 gy (6ylal ©pad cusly o pel opl &S

' Bakker

http://jcp.khu.ac.ir

\yvay ul:...w:) ¥ a)la.fn & 69 k_,.&ALul‘.\ \J.wli.thi'}) Aolilas


https://jcp.khu.ac.ir/article-1-3037-fa.html

Downloaded from jcp.khu.ac.ir at 11:34 IRDT on Sunday April 19th 2020

Yy

and between-language competition. Bilingualism:
Language and Cognition, 6(2), 97-115.

Moloudi, A., Karimi, B., Khorramabadi, Y., &
Soleimani, E. (1393). The comparison of
effectiveness of three methods of direct training,
computer based and combinational on decreasing
dictation problems of dysgraghic students. Learning
disabilities, 4(2), 84-99. [Persian]

Norton, E. S., Black, J. M., Stanley, L. M., Tanaka,
H., Gabrieli, J. D., Sawyer, C., & Hoeft, F. (2014).
Functional neuroanatomical evidence for the double-
deficit hypothesis of developmental dyslexia.
Neuropsychologia, 61, 235-246.

Oliveira, J. F., Zanao, T. A., Valiengo, L., Lotufo,
P. A., Bensenor, 1. M., Fregni, F., & Brunoni, A. R.
(2013). Acute working memory improvement after
tDCS in antidepressant-free patients with major
depressive disorder. Neurosci Lett, 537, 60-64.

Radfar, F., Nejati, V., & Fathabadi, J. (1395).
Cognitive rehabilitation effects on working memory
and verbal fluency of dyslexic children: a case study.
Thought and behavior in clinical psychology, 40, 17-
26. [persian]

Rios, D. M., Correia Rios, M., Dorea Bandeira, 1.,
Queiros Campbell, F., de Carvalho Vaz, D., &
Lucena, R. (2018). Impact of Transcranial Direct
Current Stimulation on Reading Skills of Children
and Adolescents With Dyslexia. Child Neurol Open,
5, 2329048X18798255.

San-Juan, D., Morales-Quezada, L., Orozco
Garduno, A. J.,, Alonso-Vanegas, M., Gonzalez-
Aragon, M. F., Espinoza Lopez, D. A., . . . Fregni, F.
(2015). Transcranial Direct Current Stimulation in
Epilepsy. Brain Stimul, 8(3), 455-464.

Steinbrink, C., Klatte, M., & Lachmann, T. (2014).
Phonological, temporal and spectral processing in
vowel length discrimination is impaired in German
primary school children with developmental dyslexia.
Research in developmental disabilities, 35(11), 3034-
3045.

Van Heuven, W. J., Dijkstra, T., & Grainger, J.
(1998). Orthographic neighborhood effects in
bilingual word recognition. Journal of memory and
language, 39(3), 458-483.

Vicario, C. M., & Nitsche, M. A. (2013).
Transcranial direct current stimulation: a remediation
tool for the treatment of childhood congenital
dyslexia? Front Hum Neurosci, 7, 139.

Wallace, A. J. (2005). Early identification of
learning disorders helps children succeed. Pediatr
Ann, 34(4), 328-329.

Wang, S., & Gathercole, S. E. (2013). Working
memory deficits in children with reading difficulties:
memory span and dual task coordination. J Exp Child
Psychol, 15(1), 188-197.

Westwood, S. J., & Romani, C. (2017).
Transcranial direct current stimulation (tDCS)
modulation of picture naming and word reading: A
meta-analysis of single session tDCS applied to

-9 by (Gl asly g glaeez] B e (b S o8 ke )il

(2011). Transcranial direct current stimulation
(tDCS) in unipolar vs. bipolar depressive disorder.
Prog Neuropsychopharmacol Biol Psychiatry, 35(1),
96-101.

Costanzo, F., Varuzza, C., Rossi, S., Sdoia, S.,
Varvara, P., Oliveri, M., . . . Menghini, D. (2016).
Evidence for reading improvement following tDCS
treatment in children and adolescents with Dyslexia.
Restor Neurol Neurosci, 34(2), 215-226.

Creutzfeldt, O. D., Fromm, G. H., & Kapp, H.
(1962). Influence of transcortical dc currents on
cortical neuronal activity. Experimental neurology,
5(6), 436-452.

Fleisher, A. S., Sowell, B. B, Taylor, C., Gamst, A.
C., Petersen, R. C., Thal, L. J., & Alzheimer's
Disease Cooperative, S. (2007). Clinical predictors of
progression to Alzheimer disease in amnestic mild
cognitive impairment. Neurology, 68(19), 1588-
1595.

Fregni, F., Boggio, P. S., Nitsche, M., Bermpohl,
F., Antal, A., Feredoes, E., Pascual-Leone, A. (2005).
Anodal transcranial direct current stimulation of
prefrontal cortex enhances working memory. Exp
Brain Res, 166(1), 23-30.

Heth, 1., & Lavidor, M. (2015). Improved reading
measures in adults with dyslexia following
transcranial direct current stimulation treatment.
Neuropsychologia, 70, 107-113.

Hosein Khanzadeh, A., Latif, M., & Taher, M.
(1397). the comparison of working memory
rehabilitation effectiveness through computer and
multi-sensual method on executive functions
improvement of dyslexic students. Exceptional
psychology, 8(29), 23-42. [Persian]

Kane, M. J., Conway, A. R, Miura, T. K., &
Colflesh, G. J. (2007). Working memory, attention
control, and the N-back task: a question of construct
validity. Journal of Experimental Psychology:
Learning, Memory, and Cognition, 33(3), 615.

Karivand, B., & Vaziri Goodarzi, B. (1395). The
effect of cognitive rehabilitation on the function of
working memory and reading skills of dyslexic
students of Shtarinan city in the year 94-95. Paper
presented at the the 3th international conference of
psychology, educational science and life style.
Torbat-heydarieh. [Persian]

Lemiere, J., Decruyenaere, M., Evers-Kiebooms,
G., Vandenbussche, E., & Dom, R. (2002).
Longitudinal study evaluating neuropsychological
changes in so-called asymptomatic carriers of the
Huntington's disease mutation after 1 year. Acta
Neurologica Scandinavica, 106(3), 131-141.

Lum, J. A., Ullman, M. T., & Conti-Ramsden, G.
(2013). Procedural learning is impaired in dyslexia:
Evidence from a meta-analysis of serial reaction time
studies. Research in developmental disabilities,
34(10), 3460-3476.

Marian, V., & Spivey, M. (2003). Competing
activation in bilingual language processing: Within-

WAY Olies ) oF oyles o 09 Sl Swliuisly) aolibbas

http://jcp.khu.ac.ir


https://jcp.khu.ac.ir/article-1-3037-fa.html

Downloaded from jcp.khu.ac.ir at 11:34 IRDT on Sunday April 19th 2020

Ye

OhHSes 5 (5,8 5.0

healthy participants. Neuropsychologia, 104, 234-
249.

Zaghi, S., Acar, M., Hultgren, B., Boggio, P. S., &
Fregni, F. (2010). Noninvasive brain stimulation with
low-intensity electrical currents: putative
mechanisms of action for direct and alternating
current stimulation. The Neuroscientist, 16(3), 285-
307.

http://jcp.khu.ac.ir

\yvay ul:...w:) ¥ A)L«.fn & 69 k_,.&ALul‘.\ \J.wli.thi'}) Aolilas


https://jcp.khu.ac.ir/article-1-3037-fa.html

