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Abstract

Objective: Dyslexia is one of the most common
learning disabilities. One of the main factors that
play a major role in this disorder is the defect in
attention, visual and auditory working memory. For
this purpose we evaluate the effect of transcranial
direct current stimulation (tDCS) on the attention,
visual and auditory working memory in children
with dyslexia. Methods: A sample of 24 male
students from the primary school learning disorders
in Saqqgez was selected through a targeted sampling
method. The subjects were randomly divided into
experimental and control groups, then the tests
were performed before and after treatment by the n-
back test and The Karami Nouri and Morady
reading test was evaluated, The intervention group
consisted of 15 sessions of one-day, 1.5mA for 20
minutes in the DLPFC area under the treatment of
transcranial direct current stimulation (tDCS) based
on the treatment protocol. But the control group did
not receive any intervention. Data were analyzed
using SPSS 20 software, using covariance analysis.
Results: The results show that there is a significant
difference between the intervention and control
groups in improving visual working memory and
attention. Also, Anod's stimulus has a positive on
improving performance in the auditory work
memory, but not significant. Conclusion: It can be
concluded that anod stimulation is effective on the
attention and visual working memory and improves
the problem of dyslexia.

Key  words: Transcranial direct  current
stimulation (tDCS), DLPFC dorsolateral prefrontal
cortex, dyslexia, visual-auditory work memory and
attention.

1. Ph.D. student of psychology Ph.D. student of psychology,
Department of Psychology, Tabriz Branch, Islamic Azad
University, Tabriz, Iran

2. Corresponding author: Assistant Professor of Psychology
Assistant Professor of Psychology, Department of Psychology,
Tabriz Branch, Islamic Azad University, Tabriz, Iran

3. Associate Professor of Neuroscience Associate Professor of
Neuroscience, Department of Medicine, Tabriz Branch, Islamic
Azad University, Tabriz, Iran.

4. Assistant Professor of Psychology Assistant Professor of
Psychology, Department of Psychology, Tabriz Branch, Islamic
Azad University, Tabriz, Iran

doxo (69 3l (S9SN S 2 sy oS
— &l Jlad alidls g as g (IDCS)
S adlive (5595 53 (5 5laids
I

S 3550 F0090 3] doguare yiSS < coduo jluis
Ty (guigale and po 1355 T (o Lblb g0z

AR R YA JADRSY tRVRE Sy WWAABIY nedl o g )b
\vaa/y./¢ @LQJ g*')-’“‘-,’,

RN

1 5t o 5050l sl S ol 5o St ls ban
5 A>gi 40 Al WLl odee Jidi PUS] pl joas Lol Jelse
30 ol OISk cel a5 el (g o - (gl (oI5 aladl>
i3l ey sslate 4 Ghmghy () 95500 Ll Jeans A
5 s S kil 5 4 1 (DCS) (sie 525 S
Ot 5l ihgy o plasil (il )90 Glelu )b (5055 o (gl
b s (S0l sla s ojlas ol 0)90 pa jgal il
Iy Lo goge;l o Gl ,a5 YE aiedan (5,5 diged Sgud 4 i
s 0355 ol J725 5 (Stalesl 09,5 50 @ (ol 90 4
O3lyE ga3l 5 S o gl Abrmogts oy 5l am 5 3 Lo gges]
ol V0 adSlae 08 aind (ol (W) sole 5 559 (05
SO AEB Ve S el e VO o b lee 48 59, o Oy
(ADCS) (5o (S SIS 205 sy s DLPFC >l
S ad dall 09,5 Lol cazd 5 )1, 5 le s el 38les lol
9 ollges Jdos (Lol g, b laools .i0,S5 cdl,e slalsloe
olss gl baisly wias Jov 5 ay525 SPSS 20 )581s 5
S I Al Sy 55 5 alhin 0g,5 1 oS ns
Sl ),JL (] S0,o piomed 8,00 099 loline glas > gi g
Solize Lol e ls (6,15 aladl> (g loids ams ;0 0,8 0, Slas g yo
dzg gl Koo o L8 S an g e 18 S AT S
Syl Ste 5ty cozse 5 50 s o)L a kil

5 DCS) (5o AT Sy 5l sl
5 i Lyt DLPFC il il iy i

Ayl g (il — gyl

(PG—E ‘:_..;L;..Zolj) Lgl)_';f.) ngb L_,,_..;L;.Z()‘j) 51)35.) ngaaidl.) A
Cis 5 e sodsl ol3T olKtils ¢ 15 9ty ¢ lids sl 09,5

05,5 e elisdilsy Jloliwl wlidlg, Lol :Jghmo 60y ¢3.Y
Ol o ool Sl3T olZzils ¢33 5 alg ¢ olis g,

Sl ol zils 5y s aly ¢ Sy 09,5 ¢ 3lids Glacl pole Lozils Y
Oyl oy e gDl

s dlg (ol 09,5 omliilyy JLolinl ¢ pwlidlg, JLotisl ¥
Oyl e e oMol S3T oKl


http://joec.ir/search.php?slc_lang=fa&sid=1&auth=%D9%85%D8%B3%D9%84%D9%85%DB%8C
http://joec.ir/search.php?slc_lang=fa&sid=1&auth=%D8%A2%D8%B2%D9%85%D9%88%D8%AF%D9%87
http://joec.ir/search.php?slc_lang=fa&sid=1&auth=%D8%A2%D8%B2%D9%85%D9%88%D8%AF%D9%87
http://joec.ir/search.php?slc_lang=fa&sid=1&auth=%D8%B7%D8%A8%D8%A7%D8%B7%D8%A8%D8%A7%DB%8C%DB%8C
http://joec.ir/search.php?slc_lang=fa&sid=1&auth=%D8%B7%D8%A8%D8%A7%D8%B7%D8%A8%D8%A7%DB%8C%DB%8C
http://joec.ir/search.php?slc_lang=fa&sid=1&auth=%D8%B7%D8%A8%D8%A7%D8%B7%D8%A8%D8%A7%DB%8C%DB%8C
http://joec.ir/search.php?slc_lang=fa&sid=1&auth=%D8%B9%D9%84%DB%8C%D9%88%D9%86%D8%AF%DB%8C+%D9%88%D9%81%D8%A7
http://joec.ir/search.php?slc_lang=en&sid=1&auth=Moslemi
http://joec.ir/search.php?slc_lang=en&sid=1&auth=Azmodeh
http://joec.ir/search.php?slc_lang=en&sid=1&auth=Tabatabaei
http://joec.ir/search.php?slc_lang=en&sid=1&auth=Alivandi+Vafa

e F DP9 LF oplos i Jlow o o litices] 55055 dolilias

A e 5500 slalsil sl)ls ol 8l as o
(YooY Syl 5 DLLS) wtea szl b
Eonio Gl ymn a5 aSlosls il goumine Olallas
o, V10 dga> el pls o yo Slgle b
YN il g LS el
), Slsslaw b (Ve ~A)f(5;|9:‘>Lu)L; Sl el
cmas Lice a8 o35 (6,50l U5 lszeasy
O Pl ccwl 00,8 G i w)ls csliilg,
oS S8 g oledlbl (Blsy ((3ls ladine;
Oml ol 50k 5o Ol (S ple sl S
g il o Pl fols o3l sl Ulgt
O 3 S axr g Sl 0l S5
I lesn 5ol o e slacylled
Ll o a8 cul cbs sl Lol gleass
bl s et i 55 STyol g alidl o 3gn
5l laglyl (Lol gladins 51 (S 4295
oy )0 (VP ayf g (g—milgu) ol
Sl L olselinls (STl s (3ls sla S
S92 4 | (oot APy 4l il 6 S0l
S5l ST L 550l ils j0 ams so (olas]
Skl 5 Ui Jsb aliils a5l sunlys
g alesls s olad - gl akhil> g )5 4>l
9 by oole> )3 S 59 59 ek (-
Cf y g (oINS DaeolisS alidl> (o ans (lusly
Jolod aladl (Ve 8 puSez) S (o0 592 3l 0
ol Jlad aladls 5 ool (aooligS aladl>
U SaeolisS alatls L amwglie ,of Jlab alasl>
Ol el ogdle )by (50l sl e (6 i
alidl> o oo J g lans alidl> o va g0l sl
Wil oo Jlad alail> glaailge 5l aS” gl
OYAD sy g (295l 5l i a) as)ls cans
(Yoo ¥) Slas s g gues] Slsllae o ioren
S pgmilyes (V< £) 5alol g 5g w9l (SS9 28
(Vo) S S 5 Jo—5 95 (V1) )5
adlie 505 8 Shae (V1) Szl 5 pgmdlym

aF

doddo
5 o S 3l S Sl 650k (sla L
G9mt 5 Ohisel sledlsie (55 Sil Jorz s
s o lis ol ool DS 4 el
O 3l Fombe Sl (ys sz L S 0 0,8
P Ly b odeans o Slas jo 5 Cosl gl (corsi
Sg-rg dmy wad Plisloyeis, (Swj sle collad
5 FFli—Somae anl sla Pl ol o5l
97— Qbd Sl Gl 45 05l (Jood (o
bl oyl aalol JwS )50 Lo g 040 oo
XY LS eT s, sl dlsl bl 5 gt
oasl (5,50l o LUlgl ciy )l )0 &5 j5blen
33 lrke Ghee @39 9929 b el tile cnl coel
Wl (e Gidgl g GileS Olus (53,5 (0
PO B el A g (Ve oV (5 0 5 plan)
Seisdam Slald 09 5 g celio (S50l lams
Lol () 5 eloizl OMie il g 550
rais) )0 5ol & o gl (ge (il
Wt oo (il 9 iBgs (GaSleS) (ol
S S (T e, SIS 5 oyl mlabe sl i5)
U o e &8558 5 gl s slaPES
dan 4l Gl Ly sl alys D] s 58l
SLS9sS dlas (YVY ( olg) cul 5,50k glsil
Gamaidb 6250l jo SlgU cde a4 55, 0 a5
Jbw 53 slass l 39 oo Jilon j9) B Ngd oo
o )3 A i 039y 35 ygalin YIA pl Yoo
s (SloFlw,B jlars (6550l adlie (Sogs
oo VIO L5 8 ey s ol ans ol
a5 ey o0 S a5 el e (el IS Comex
S5lamge Mo o3l S s 1) Gl 5 250
Slime OTVD sy yo cim ) AN 550l )
oy T Y G i 550k sl S e
o Ll (LS 358 Lol (posy Jslaz o
Yol d 5ol eand o)l liee alypo 0950 00
Ve LOYAY (5,00 g (Bl i) cwl oo



e Jlad diSl> g a2gi 1 (DCS) dazmaz (59, jl Sy Sy ity i) (R0 g olivco ; Lty

3 lesms Bble 10 s pd 2 alidl g wes o
S8l e (6,18, 5 (SBLt 3 Shes 55 i o i
et 5 A 0551, o5 3y el
95 3 e (S SN SG 28 (2SS0
S JAS Gl (Sl lays 53 dazar
ales ST ol ) ere hlem 5o OMlem a5
9 95«55 ng i omlodd g9 (o9 B (S92
PO Ll 5 5000 e (Y)Y 050
S9) e (S0 S S 20 5l 055 aallas
LT o S oolisiasl Jlad alidls sgeps (6, dnmas
ez Ceomnd yo 3l el 1, DCS il 5t
Sl 005 (o2 Sltn iy 25
asols lid sl dno 90 50 (60,5 ,I5 (5, gl
YRS EO I PAURTURPN oW
032,58 «OlUS ,65) Wil gao i Sl yo S
a5l e VoY i y0l g 5,85 59518
(Vo0 oy g Sloedy S
09033y Go—eaddMe 4 a gl Ly p9— |
il o s aliile ol o o Sng,
Gin ol imn e 45 ol | i 5 JL
5 Slsrlsb ol L ()loid g (5 las aladl>
OYAF woolle) Conl ailss S 5 sl
Lo e dla> 345 olafagh Guizren
S Ao e ot il ool alol 5 s lis

S g g ol LS slad ke
2 OLS0S o,Shes L s,Ls abidl> 5 (33l gy
odds yase e Gl (pl j0 i Lad e 6,50k
Lot e L b aslia 1o (5,15 alisls a5 cand
bye 650k OSie b o)lse il jo BL
LTV s pmgh 5 iy e bl ol 1) sl o093
ohugan alidl olLS 5 CdS an Az alale
e 2 s 5ol LS adliwe ol 31 Jlad aladl>
(=isel @S wwnsS o pledix 5l il e
el Bus oS S Ssel slge &Ll 5 (b oge
ke OOt (18l 5 (6T ol Joed ST 402

a1

S Fiaad s (o)l aladl> Sl 5l Sl U
J—les o asles g aladls cwl gole (LS0sS
REETPSC AT A9
e g |y JUsb sl (1AYF) on 5 oy
LasT (69, a9 5 ,LS Jls o oledbl as wis S
3 Se Jbd adadls> (Ve oV YI) Wigd oo 0,053
5 S8 L) 45 el g 5 (sloazl b
BT W -+ W L | Y W] Fyp-JOk gt
o=l @gle (555 o SOl g uiles (6,50
sla ollgl (o 1) Gloaas i Jlad aladl> o 3
(Voo A o) wiS oo iyl SogS (5,500
31ADCS) dozmoz S0 piSl poiie S 25
S 28 sl 45 Sl (el it lahs) alex
Oldme SnblB a1 55 0 Layg)sh 0, Shos
9 S Lgstoo)g: 9 Aoz )‘| Py Y GNHJoL.M
ool Lo j3e il yo So Sl b o sl ass o
ool gy ol Ho eolw Lol SO Laul suis
g wgn (SN by S S oo )15 05 e
Ol il Koo 10)ls (S SISz 4
a2 oo HhalS | cidled WSe s suslS S o0
So alwgs s (Ve o P L g axd)
Sebise Al 6ybl SG il (AU peiies Ly oo
8 Condad o Goeasds Ol s GQT 3l eolawl b g
05—y 5 Gga—ali Yoo Jlds 4 e
el Ty byg)s sy o0 4l cpl @y a5 Sb >
@Msmwksdbu‘u_cbsob;é]ﬂ‘
@.QF@WUQTC@JMM@WJOM
S bl (S SIS0 gs cnl po s o le
Ba s u>_ig)..SJ\ s sl > sl eolaiwl by
tDCS .(\YAY ( nl 3 g colu) 05,5 o ), 3
ol Gas g gblos ;0 (6 a2



e F DP9 LF oplos i Jlow o o litices] 55055 dolilias

999 (Sl kLT 4 orie aSal Sl g
20 0,5 0)Lil g ey 9 el 09,558 500
4 9959 ) (ombe Slgrlo)b b azgs ol oalyen
DA M e 4 Jiljgel 2ils sl 0055 anlllas
z)bs adlae 5l 5 ou ools jued casiils 5L
FLER WY

09,5 3l gloo,o alslow gl 5l oey o 3
S ol el G Az a5l (JyS g (otalos]
L=l (ol )b adds 535S (sl (il (50
-6l Jlaed abadls 5 810 S o0 gl i
9 F3 4l 5 oil 09 xSl i g5 piomad ¢ (6 louids
(ot L}.)Lw‘).:) A ool )‘).9 Fp2 » KViLY 09)&”
Laog uSIl (6,25 ,18 Jxo 0,84 (EEG Y-V
bd)_xo‘_,’_iy).._g‘s_f_:):;u (5\).3F45F3 4:,;>U).>
S8 Gz ) Sladllas ;0 TDCS 5l oolai il
Sy—0 4z 5 9 (§,led 5 (o)l Jb alidl> sble
QPR PNCAPIEE I g Y V) IR P
fY’ ’°k “S_tl} =P c}_l.') cb)u)ﬁ.g G)_o-” EY’ ’A
695 6‘*&:5 ‘9> fY’ ‘(b su‘)li.o.bﬁ w ‘L;y 6@5)5
c).A.))l_iol) GQ:A_WlS ‘LFLU fY’ d ﬂ erJ su9_>' cu_Q9|
c)H)Q “S_M...Hj ‘u...olf‘é.'ljs “)J..\J fY’ ’/\ uj.)l}
a).’)l_?s uyo._]l.» ‘09)_"" 6)_1.«.46 fY’ \V ‘)j)l_w
Ko 4.1..\_..».)54; 6)49 ‘_rit).&” «SJ).?L: (Y’ YA
VIO el o> Lo aa8s Ve us 4 tDCS
VO Sae a9 plae 50 59, S0 Djge 4 el e
x O Sy ooy xSl cax Sl el U <,
Al dalgs Ll Q\}yﬁuﬁulo a dle Jlo i Jeloe

Y

s—bte oy o)l s G 5o

Laeti g iy Ll e 5 Saglad

as

e ol A 9 S sl A et e
e (ol (20gwly S0 &Bly s pol> Giagh
e Bblie (S SIS 20 LT a8 el ol
Azgi g §yloid -5l Jlad alasl> b bls )l e
Lo o5 walss e (550l S 5 ,Slos d94e
Cvenl 5 623086 ol i 4z 50 adg O3
e ol 5l it 4z (8T LUl cal (655
a2 g (Jlod Al pliee ) )0 (copu Wil o0
hmazs Ot S0 Culed o g lyaalimils ol
Al adls Ll g ,.50k

P93

(3=l Tk £ 9 (—talojl (iR s,
Gipgiy bl anale el J 508 05,5 b (g5l ey
iy U pgd oISy oligel il U5 Jolis ol
5 95 5ok Sl PLST STye & saiSanal e
o9 yloe ;0 AA-AY Jlw o aS) g0
o Jorion jiw Lt 3 650l Pz
Sl sl DSM5 (sl loan b (Al o s
Sl 4 g b ity il ol (s S0l
b9y 3l aslllae ;5 Zg 5 5 999 SL—a)Lxs
Y dgad por o ooliwl Wedun (6 T A g0l
dlw Ve B A usles WS adline pun j9el il
G J=do o Leliad s (oot B pgo (35)
T 9 0909 slare bl el ils Y Loz
Sygo 4,8 VY 09,5 52 5l Eaemme s aiad Gl
09,5 35 y5a0 ;Y 5 Galajl 09,5 5o Solas
o 0959 sbajbore 5l ol walys a3l S
gty uls> ST adeds & Glgs oo anlllae
ol 0g0ly3 Lol DSM-5 alul ;s
et o5hls (Led) 68l 5 555 (525 95
0y 3921 NV 5l el g AD 51 YL e
(5ol Pzl 5o g3l 10 YVIB 5l 5l
16 slacul,

(A 595 ) 2 —laisg=g

Sy, OMWSe (pblS g po g (Su5glg,98 S



e Jlad diSl> g a2gi 1 (DCS) dazmaz (59, jl Sy Sy ity i) (R0 g olivco ; Lty

Sl Oygo cpl 4 BoFwly 05l aiiie Bon 8
0,8 ( AS vsac bsue ;o opalic Ojge 0 a5
LY ads blascgelin &has j0 9) odS Wb
Gon S e S olo,lisd (L e bass Lisd
aS 0,8 slagwl (g0l plasl 5l o 0l so 0duis
S e o a4y STy Gloj g alidl> slasliel Jol
Gk 2 4 e 29800 0255 i8I0 5 (59, v
0 y—o3 A Ja_lsa_.»b)_bﬂjmow\c_.mo
Olyreany 5 anmlone Wil ggome 5 95 oo o e
(Sl ooly &) 0gd oo 48,5 Jlai jo aladls> Ll
)L....CJ u.:‘)_.o ayay ‘QL&L: ao‘)).._ﬂ 9 ao‘)’..\.w
aS ol SIAF L - I0F 5l slasls jo fygejl o]
olssan oF (il wmoiee plid |y ol @Y Ll
sz by sl 5 Az e ses]

aS o oolitul 555 axgs g3l 5l GBeaS S b
(RLSE 5 2) cuwl glan 5 e 465 Y Julis
L Y2 5 slaals g0l IS 0005 (0l (L5 g él
Y YL SogS 0,5, S1.ccils aales Vo F
a0 g Sl dxg s PSSl ol cavoas
i Azl P Dol g e g, SYL L
580029 (e g 5,5) wSe g 0l dalg>
G 5l e doliiiow ) Jliel (Wlos S 5,158
Naezmer 5 5l e (S i S0

Obyx 3l esliiul b dezax (59, 5l jre S you
Gl (c0908 Conday (5,5L8 G (SO Sl o
3959 456)#4.» Sl 00 C.") o)l.gso UT oﬁ)lf as
Sloo S il ;o T 057 Sl Lo 55, Yl
&x5ok s Pl abex 5 (g5xe slagslo
L oleys ol LOYAY (Brwy 5 s cul

ay

OYAY) olye 5 )58 (50,5 st &5 Sl )l

Gaa o eolaiul el ool b jbuis g asle

ole> LUIlE Gl (o) 2 G—a3!
Olamd 0,99 )3y 9 7550 (g3l (ool 2l
5 Oailez IS lylo LS8 asei g
ol pgoil slaygeslon > ol oo Slymlol
S oyai g Ll (hg, wilioo gajlos =1 -
a5 Cl Sge ol 4 Slelosl g Guilss (905
g b ogd ooyl (60,81 O 00 4 ge5]
o=l 50 45 el zsls (VOV) (ygme3l oy abais
Olgiedn WS S a8 L VOV o0y ei g0
g g0 00l ade i les L)l jeel il
Jooz 4 axxlie b (wlideos > o Cow s lagal
aazlie b e 29800 e e sloguly
elien Cewd 4y oudil 5 0508 il & bgiye Jgor &
e Ol9> sl 5o (Sgesl (s ) & o
a5 50 S g odd el @l L o sl o
0331 950 Slaed Glie 95500 ud (ogate
Ll co,o 9 < IAY 55 gzl b g oyoles
CIVY VS AT VD o ay Lagygejlos =
00l duwlea AN o JAY /YO o /YY /AN o [AY
@l (=2ls) OTAY (gli0 5 (5558 (520,5) ol
lalS oo adlss lis 2 oo layge3les >
ot 5518 almsgts T S0 ooy 5 DM
b 0wl lalis 15 5 awlul alewgas o] s, 5
S gl oml 150 ol JLed akidl (5051
Lo s b b e (S5ld o Slee o S5
LoV OA Jlw o )L s g cnl ol 2!
el Ay (ol oS el s (Bee sz S
wyd oo bl 5 cuws 5 Bld Sledbl (g lagSs
5y a5 ool & 50 Jlad abidls b5l (sl
59 093] ol OTAY (ol 5 Gl (L)
()l g9 5 A )l gt 5 sl gy
oy 4y gaby S5 olae] Lol 5 e V- - ol

gl co i bl a4 Jaie ys8an ol 5l Jlgte



e F DP9 LF oplos i Jlow o o litices] 55055 dolilias

Vo0 L5 AL als o Lyl e 0,00 -l 18 Lo
Al oo 2V e Bl ol 5 DIV (5 Skee b
S 5 alejl 09,8 Jlime Bl il 5 (1 Sloe
3 Sl (AZIVO £2/0+ AFIVO EAYD) ol yias
05)_34 9 u,«.uLn)] 05; )\3 tDCS Gm.?u).:‘ 4\.:JU<:.A L))‘
Sl g s lams ()5 adabl> g p S
AL (g
e A 5 ey 8 e Siln S5
S| Sl u5La.: S9>g OMOULW.: A JBA" L J.Q...uuo
Sm  halesl 09,5 3 DCS 51 Sy (izean 5
30 A gl e g (5,8 aladl> o las b gl
Jr=aS 09,5 0 IDCS  SKixlow ol o Lo aslin
PRS- S N YNI SRS JEL OV WPt SRR
Sl e O3l = N0 FEVFF) el anlas
Sl o 03] @l 0 el il sl (Slass
6,5 abadl> «(p= /YA F=+/-%) gl 5,5 alasl>
YN F= /M) axgs g (= /oA F=VOY) 6)laws
Lol s (5o (s g3l 5 Sl 00,8 Jl5es

Ll 08,5 anli ) a3l m 5 H3e)l i

Al e 4 a5 0gd oo plxil iyl ool
ale &8 b sabaisle oKiws (IDCS) o,ls & s
oBiws S (55 de oSiws sl 1oL jaiS oYl
Jlasl of, 1 &S cul jre 0SS o8 S>eS
g oauS Jd wil) wglate condad L olaog xS
sdugwso W o Syl (69, as (o..).;)‘b)'l.g wls
o 4 dezmex 9, 5l L (SopsIl el b
O oobed Bl olerd STy 5l 6559l sl
& anié] coan slagibuwl 9,0 cuvgs g 09,8l
ALK ‘6)145-3‘-:{. 6)51) Wgi 0 ol 18 - dle
Dg yiesile OXO ge3l cpl 0 g xSUI sl
@ ol e VO God b adlas ol yo lasg Sl
S8 s 50 4l (59, andz o 0 aB o Ve Do
5 oS delos ylel gy b Leosls aid S
Dol ol g 4y 5205 SPSS 20 1381 53

sy

Slrgal tils a S om0 s ,ol> a_alllas
ad> o 5l lbaid> plad ;o adlllas jo oo eS )0
il oS b gl ey LS et
VWA e aaly o iasllas o (Bauses o

395 4z g5 doldiow 5y g N-DACK Jled aliSls 903 shmogi grasl ) Jguo

0903l m 0903
) ) _ Joess 09,5
Oylailiwl Blyzl il olaad 8 laibiwl Blesl ke Sl
Y/AVA £5/-4 N FIVVE YYIEY VY Slgs Jlad alisl>
F\ 08 £./00 1 \{AR! YANY VY &l Jled alisl> oy
VeIvYS FYEY Y INATa I8V VY Ay
TIVEY YAID - Ve O/FY - va/. - VY Slgs Jlad alisl>
YIEV YAIE Ve FIFYA YYIEY VY Syl Jlad alisl> J s
VV/ABA OAUA- Ve VAVAY FAIND VY Ay

Lol el azils cuia 3G 6l 5 s )ls 6,8
Gyl o)l aladls g asg o L Olss oyl
39 Cdie Sl yuusd 0929 b g (= ¢/+ ¢ V) 090 Jlolixe
03,55 oloul Jlolias Ol i (g louwiss (5,15 aladl>

p= N eY) el

aA

iolojlans b 5l Ghegs and b ) sl

s ooliiwl ;58 09,5 b (y903] s — 905 i
ot 503l 5l 5 g (258 (omsz Sl
J—o5 Ol @l o eoliiul (il lgsS
S5 a8 a0 pLis ¥ Jgaz 5o (il S
bbl> ez g SSLD azg a2 p iR S



e Jlad diSl> g a2gi 1 (DCS) dazmaz (59, jl Sy Sy ity i) (R0 g olivco ; Lty

15 L6 l390T G310 (6 i § (5513 (5,8 alidl> az g5 DCS 15l il jlggs Julows s ¥ Jgu

Glygdme  glaw F olee df Egoo o
& lolbxo ©lygdze ©ly9demo loly e
- [OYY ofeNN \lag AZYARN f AZYARS RSB 6,5 akasl>
-[FFA ofe Y \Y/A8Y YAS[- ¥ \ YAS[-YY 09,5 I Sl
-IAsF ofeee YOIARN £81+ AA f #81+ AA el ! 6,5 alasl>
AT NARYS Y/AR YIYAA \ YIYAA 09,5 il &l
-1q-Y ofeee YAIAAS AQY/SA- f AQY/FA- RSB )
- IYAN e OFIAFY VY VIEVO \ AR AN 09,5 jI =
O3m2lutey Ll 5 o slisal il s Sl Dt 5o oaeliio ¥ siz 1o 45 jsblen
gl gy p (SOl e SG plsrea odalie Oglis —tolejl 09,5 (903l 9 o9e3ltn

b9y 3l ead ol s Judow jglaie a4 gy 0nlil 09l oo
oNlgs 0 Shae )3 JyuS 5 Giabejlog 5 30 iled gl ygmilim (gesl i amlie ¥ Jgu

5 Il Gl il oSl o903l 1og,5
IANA! bV /EY 0995 i -
#YIoF 7-Y/f4 Q&*")',‘uﬁ' Gheles!
OAA- IERTANS yeosl g2
NN FYND itﬂ: IS
Syl jlolime g o ;51 gzl )b oyl59—al 2l 5o Loools il jlggS Judoe 51 oy fols s
550 sasmo s mles (p= /- ) FRYYESIYF) 5 o—iolojl 05,5 55 s 45 amd o L ¥ Jgor
OO Jee o o] S S S o ooy FY aS L ol as o)ls 0429 jloliae glas J s
sl 0551 lslas b ol5ge] ils yailss olss 5, Slae oy ol S Sl Sy o
Ol 03901 s 3 Shos 5 IDCS 1 il lgs8 Jalowd s ¥ Jpur
Ulysdme  5ylolins ghaw F ©lygize g game il df  ohsimeggome  uilyly arie
“IAVY e YYEFTE VYT /F5 ) VIYOFV/FF o903T i 1
<IFYY oo Y¥/50 A+ RIAY | A-AIAY 03,5 5!
S8 by (Sl gy Sua b hagl 0l S5 4 g Sy
5 & iz g a g 1 gre (SO S 5l e)lS adadl> g asg asile (ol sloo Shee
plaml Blsla )b Glisel stils ()57 aladl> (g lanid 45 Sl (5,50l Gl (Sl e slacdled
axsi b aS ses oo olis il lgsS Jelo gl wl &l SBge jgbany Sledlbl (gluo > Codgtune
O3=3lom 5 O9elote 5 Slped (Sl sl 4, ol L3ls oage a1y (Sl b5l plol
09,5 ;% Az gi 5 5 lD gyl Jlad aLdl> Al ol slacde 5l )l a Lidl> 5 a2y
ooyl o) ,uS 09,5 L awolie jo —iole] Cl yasilem P aloz;l 5500 sla DLz
= Sy S S So S (i il oglolins 9 OBl azms glS (S comg B 5z L)
abibls 10 35ty czge 45 Cawl il ol ke (s &I peai oaallas (Y PV Son
Gl 00 g3l b 5365 [0 az g g (g lus s |, (DLPFC) ;oo il als Slig j ;23
(p=+/+ ) glanld o 50 Sl 5 pte 4l Glgiews

ales S et i SSLls sloo Sles sloogeS

1q



e F DP9 LF oplos i Jlow o o litices] 55055 dolilias

il (e o Slas 5 o] Jldoay 5 Ll il
(Ve ¥ S 5 (539,5) WS (o0 9l ] 350!
7 F3 a2l (Lea IDCS S o5 (pone
Ol )b lg—el il (55l (5,5 o Ladl>
LasS . (p=2/+ 1)) cils Hlolioe ¢ Cudie (oidu ]
llg) S (V1 7) hlSen 5 5wsSile sla gy
335 (Y 1) LS 5 32 JLSIIS (5L
Slal s o ile (Y- V¥ ) LS 5 g e,
22g 9 09 (VN (JglS 5 (6] i
(YY) ST g ot oS5 SIS (Y- VT
e (VY LS 5 a5 )T cgmianl 5 550
QO Gle oo 5,5 akhdl> L DCS i Sl o)l o 0g
5 SV (LS Sl (92 G pasl g
9 o P9l 95 (uaS oz (VN Y) WIS
L agaab LS e cgal8 o ole ¢ gy €T+ 1)
sloadl 0,5 o,lal 55 (Ve - A) LLSS )L )15 )5
L olSogs as asslesls lis calizes sla g
s 0, Slae JUab alibls 0 5,550, s
Cel Jlsd aladls 8 )b Cuogaome g asylo
abdlo o9 4 az gl 098 o0 s> o (S
sla izl gl p; g obol O)lee Olgeas b
P Gleys 50 Fie 69,509, Wl oo 6500
g o Egdge (pl &5 wBl Slolu )l 650k
ORAY el) 05 Lo o Slas o9 el 095
ot U5 3gmg b (e S SIS
L5 99 g)loline 0l S5 (o)l (o)1 aladl>
(Sl (V20 0) (S 5 Slpi) sl tagn
(Sl Slyel o SRl (V2 1Y) 9515 5 bl e
429 b adlios gumeal (V2 1A) (io (oole 5 855
Wb o)l il aS olahagh g Giagh onl @bl 4
Gblow 5IF4 g F3 aol aS 8 ass g5 oo
SISy 2 g andl oo (LS Cllad )3 0%
obe) b slas Shoe Wlgh oo 4b (nl sl
g3 b o3gds Gilie ol Las g o, 31 o1,

sld gl sloadl Ly ol agh mbs

sl 5 09 (S STV ) l)LSan 5 (il
9 pily e (LS S gk (V2 1Y)
96— (V1) 5 6L (V) il )by
(FAY) 5l s oz o (Ve VT LSl — 1y anels
Sie So SIS 20 a5 wsls (lis 45 09 ganes
@ hlins 5 e 23U azgr slacs loe » TDCS
slogiagn slioal) o ragh ol glaadl o)l
3,5 o il as cel (Yo Vo) gusle alex 5l L3
0351 Fo a5 Slos S5t 5o 4z g8 el
(Ve 0) S)b 5 JFL e aslllas mls ool
3973 Lol e do g 09 458 o5 ols lis
4y p Odeail g DaeolisS sl ST Wiy oo Lyl
Sgrde Cpimed bl adls jeel iils 18, Jles g
50 50) ke glyel p el sl Sl Wl e 425
L ool il 5o (sl dzrgi ay Lga po oS i 5
55 (VAT iz 5 jod bl 425l a2 5 St
SELagly, sbealslae oz il g plol &9, 5
5 Olslw )b sl ils azgs sy aloz |
o=l b bslyen slaiaghy 1030 )S AT gl )b
135598 5 b o )5 «(V oV F) il aliwgay anlllae
el d g slodilie Sgugp 45 wilosls HLas (Y- <)
M3 (2lord ondprndi ( QB Gl az g
(2gs g0 03l (550l alizes slo g, Ly 45)
Ol s 4 g o0 dogi 050 5 Gl g
Sgdige Sgsl oligel Gl 5o a5y Slos
ol Slhbee aSul b plstla b PLST L oS
Lo amg y0 ol Judoas Lol sl e |,
00,54 g5 dacdle (5 ) Kloayol o8 51 Slalocsl
By, slass 50,5 ol jpS (DladS jo by sl 4
Jeloasy (eizman 5 Wigd oo ()] aile 5 aals S
LesT a5) ol (g s Jlab alisls b Lo zals
a0 b asjglsei ol a ) (5 ol 4 ppilgs ol

CobS 5 Plae cpl a5 05590 so 0L a0 @8l & g0



e Jlad diSl> g a2gi 1 (DCS) dazmaz (59, jl Sy Sy ity i) (R0 g olivco ; Lty

S s axlllas ol 30 48 lo V) B A pay Sl
G gra_wlao gl o solawl ca s S
QL5955 (59, aslllas (il 45 095 o Sy
29 Jle VLY 5 Gliws 51 S (o sloog S
2 ogde 39 anlllae i (Sliwws Gl5s S
Soadld oy am Sl egi ()
g g Gylakd g )lne Jlb aladl> 2l
Ll 50 sl 4550 55 il b LS55 o
sl ol slaiagsy )0 L osd o ity
g od=d oy OLS35S ml o b slas Shee
g 12l 5 ol 683k LS elgil plo sl
Sl Tl 9 S

lacolas 3 allls ol slil, 4o aShl cde o
ol 00— ooliiul eloiz! s lojle Jbe
dlore—o () LSen jl Goizmen 09D 00 S5
Lo i lad 0o pome (LSS 5 (Yt
o9l sl U2l 9 2] )0 o8 Sh 550k
wols 18 o Smgyy st o 1) a3y LIS
WDgd oo (Slo,08

by s

N-back

Transcranial direct current stimulation
Specific Learning Disorder

International dyslexia association
Working memory

Visual memory

Auditory memory

Ohn, Park, Yoo, Ko, Choi, Kim, Lee, Kim
. Kane, Conway, Miura & Colflesh

10. Conners

11.tDCS

12. Ferrucci, Rigonatti, Cover, Nitsche, Pascual,
Leone

N WN P

&b

gy i o Aol b OYA) ()l 53
S i g, S eolial L il by cglas
Ll pole 3uSiimgh )

b dazmex (59, 5l 3o o2 YAV Lo B (5 L5
1,5 5,l5= - TDCS | oS s 5,2 51 oolainl
Gilizen Lo lom 5 sbiel 1o azleiud Sl alosl 4o
NY-NF o(F) cole] dolilad & (6 30

L Olobw b (08 oMt g w5 Jlad 9SG 25
REXIR ALY

3 4>l pIDCS iz 5l ool la g
slos S8 P cr (il (il Slin iy
hazg 5 6 rSobs (loj adidls aloxjl 5Ls
b ol SO pow cnl S gy slosls ol
bl gl (LS las 515 sgue sy
9> 45 Cewl 155 (LD la S g ae i L
g (5 LS atadl> STy o Slas Sggs g
2l Uy e aalllae ol claasily g5 azmoys
S0l g 39 AL 535 )5 cubabol clallas
$9) 3 xS S i S o8 (i S
5 6,5 Al (gjlous v o Sloe oy docmex
oS aml o Gilisee glaag b olulyy il o 4z g
o bt alidls g aogi op e 9 Sl sl
P il sl 6,50l Pz sl ljgel il
5 Sl 093 Lhgi 5 (ilsS wal)d ps a5 Sl e
S et ) 93 glallad S g i 4z
o=l a0 S0 ol i | CledS ailsS s g
5 a=si oS 5l (2l loo Shos 090 b i 5
S5k glalhs moad Cel (gl Jlad abdl>
Lo e (ol aymed 5 S ps 555Ul ol Ly
hmazs 8, Sdes g wiiS (o0 S ) o (aile>
ol (Yo o F ooy ol aales ily sl LysT
S plgi oo aslllas cpl 5l Jol> sloaidly sl
2 Gl g gl Jlad adadls g azgi Syl
Al gl iils (5,50l sla iyl laye
o=l 0 il (559 -8 s el o Slelw b S
2 Al (pl Bged 5 e s LD Ll pgas
5 650k Olpls pLSess jo (2l slas Slee
p9d S5 3l jre (S S S5 g, 5 ool
g (6 S gl PLST ploads slowl sal way

3 SzsS ahsed 59) iegi ol S 2zl |
L o] s et el 00y Lol 35012l
OLS 06531 g yumizmad .l 0l jos i g0



e F DP9 LF oplos i Jlow o o litices] 55055 dolilias

Baddeley, A., and Hitch, G. (1974). Working
memory. The Psychology of Learning and
Motivation. Academic Press, 28, 47-89.

Baggerly J, Parker M. (2005). Child-centered group
play therapy with African - American boys at
the
elementary school level. J Couns Dev. 83(4):
387-96.

Bartelet, D., Ansary, D., Vaessen, A., Blomert, .
(2014). Cognitive subtypes of Bellisle, F.
(2004). Effects of diet on behaviour and
cognition inChildren. Br J Nutr, 92(2), 227-32.

Beeli G, Casutt G, Baumgartner T, Jancke L.
(2008). Modulating presence and impulsiveness
by external stimulation of the brain. Behavioral
and Brain Functions. 4:33.

Boggio, P.S., Ferrucci, R., Sergio Rigonatti, S.P.,
Covre, P., Nitzche, M., Leone, A.P., & Fregni,
F. (2006). Effects of Trans cranial direct current
stimulation on working memory in patients with
Parkinson's disease. Journal of the Neurological
Sciences, 249, 31-38.

Brooks AD, Berninger VW, Abbott RD. (2011).
Letter naming and letter writing reversals in
children with dyslexia: Momentary inefficiency
in the phonological and or ethnographic loops
of working memory. Dev Neuropsychol. 36(7):
84 -95.

Brunoni, A, R. Nitsche, M, A. Blognini, N. Bikson,
M. Wagner, T. Merabet, L. et al. (2012).
Clinical research with transcranial direct current
stimulation (tDCS): Challenges and future
directions. Brain Stimulation. 5(3), 175-195.

Carvalho, S., Boggio, P. S., Gongalves, O. F.,
Vigario, A. R., Faria, M., Silva, S. ... & Leite, J.
(2015). Transcranial direct current stimulation
based metaplasticity protocols in working
memory. Brain Stimulation. 8(2), 289-294.

Charvet, L., Shaw, M., Dobbs, B., Frontario, A.,
Sherman, K., Bikson, M. ... & Kasschau, M.
(2018). Remotely supervised transcranial direct
current stimulation increases the benefit of
at-home cognitive training in multiple sclerosis.
Neuromodulation: Technology at the Neural
Interface. 21(4), 383-389.

Conners C. (1997). Conners’ rating scales: revised
technical manual. North Tonawanda (NY);
Multi-Health Systems, online. Assessed 2008
Mar 3.

Dehn, M. J. (2008). Working memory and
academic learning: Assessment and
Intervention. New Jersey: WILEY, 123-135.

Elmer S, Burkard M, Renz B, Meyer M, Jancke L.
(2009). Direct current induced short-term
modulation of the left dorsolateral prefrontal
cortex while learning auditory presented nouns.
Behavioral and Brain Functions, 5:29.

Feder P, Majnemer A. (2013). Children's
handwriting  evaluation tools and their
psychometric properties. Phys Occup Ther
Pediatr. 23(3): 65-84.

oY

OYAY) . lclool; ST g ooljooms g (Sl oJo ool a5
2SN 5 et )L a kil Jo o0 i ()
Ao i lai pale 40 Liagd & ool adaie ol jgel il
AAAER ALY

22 ol Gla il g0 Hliee OYVO) LS (g yo i
oSty (5 pole oaSils cagio b i LA Sl
Ad-AY ) RPN 2 7001)‘)94.35 S :O‘)Qj ‘(J9|

g ad g Jed e P gk (i (YAT) 7 oolyle
OL50s5 dlzo & JyiS g cale 5 (5,53, (5,l05L (56Xl
YAF YV Y L]

8 Shas dslior (VYA o (ol ) -8 (il oS (Lslus
Loyl g o b olisel s azgi (g lagSs g Jlnb alisl
(F) Vs, S0l slo il dloeo L5 80k
Sy oS iils o allasls slga ol latl x5 o oSl b
oo

slasloys ol onio V\YAY) Ls, onils Lo ol s
Olrl 25 g Sl aede (sl

Abedi A. (2010). Investigation of effectiveness of

neuropsychological interventions for improving

academic performance of children with

mathematics learning disabilities. Advances in

Cognitive Sciences. 12 (1): 1-16. [Persian].
Albouy, P., Weiss, A., Baillet, S., & Zatorre, R. J.

(2017).  Selective entrainment of theta
oscillations in the dorsal stream causally
enhances auditory working memory

performance. Neuron, 94(1), 193-206.

Andrews, S. Hoy, K. Enticott, P. Daskalakis, Z.
Fitzgeralda, P. (2011). Improving working
memory: the effect of combining cognitive
activity and anodal transcranial direct current
stimulation to the left dorsolateral prefrontal
cortex. Brain Stimulation, 4, 84-9.

Ankri, Y., Meiron, O., & Braw, Y. (2017).
Executive attention enhancement under stress:
A TDCS randomized controlled trial. Brain
Stimulation: Basic, Translational, and Clinical
Research in Neuromodulation. 10(2), 350.

Annette M. (2004). Attention performance in young
adults with learning disabilities. Learn Individ
Differ.14(2): 125- 133.

Ashrafi, H., Arab Sheibani, KH., Zare, H., Elmi
Mansesh, N. (2019). The Effectiveness of Trans

cranial  direct-current  stimulationon  the
improvement of visual and auditory attention in
People with attention deficit-hyperactivity
disorder(ADHD). JOEC; 18 (4):19-30

Association D-AP. (2013). Diagnostic and
statistical manual of mental disorders.
Arlington.



e Jlad diSl> g a2gi 1 (DCS) dazmaz (59, jl Sy Sy ity i) (R0 g olivco ; Lty

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

Fregni, Felipe, Boggio, Paulo S, Nitsche, Michael,
Bermpohl, Felix, Antal, Andrea, Feredoes, Eva.
Paulus, Walter. (2005). Anodal transcranial
direct current stimulation of prefrontal cortex
enhances working memory. Experimental Brain
Research, 166(1), 23-30

Ferrucci, R, Mameli, F, Guidi, I, Mrakic-Sposta, S,
Vergari, M, Marceglia, S. Priori, A. (2008).
Transcranial direct current stimulation improves
recognition memory in Alzheimer disease.
Neurology, 71(7), 493-498.

Garsia L, Pereira D, Fukuda Y. (2007). Selective
attention: Psi performance in children with
learning disabilities. Braz J Otorhinolaryngol.
73(3): 404-411.

Gathercole SE, Alloway TP, Willis C, Adams AM.
(2006). Working Memory in children with
reading disabilities. J Exp Child Psychol. 93(3):
265-81.

Gather Cole, S. E., Pickering, S. J., Ambridge, B.,
& Wearing, H. (2004). The structure of working
memory from 4 to 15 years of
age. Developmental Psychology, 40(2), 177.

Heiman, T., and Berger, B. (2007). Parents of
Children with Asperger syndrome or with
learning disabilities: Family environment and
social support. Research in Developmental
Disabilities, 29, 289-300.

Hoy KE, Emonson MRL, Arnold SL, Thomson
RH, Daskalakis ZJ, Fitzgerald PB. (2013).
Testing the limits: Investigating the effect of
tDCS dose on working memory enhancement in
healthy  controls.  Neuropsychologia.  51:
1777e84.

International Dyslexia Association. (2008). Just the
facts: Definition of dyslexia. Retrieved July 3,
2009, from www.interdys.org/ewebeditpro5/
upload/Definition Fact Sheet_3 - 10 — 08.pdf.

Imbo, 1., &Vandierendonck, A. (2007). The
development of strategy use in elementary
school Children: Working memory and
individual differences. Journal of Experimental
Child Psychology, 96(4), 284-309.

Jenks, K. L. (2009). Arithmetich Difficulties in
Children with cerebral palsy are related to
Executive Function and Working memory.
Journal of Child Psychology and Psychiatry, 7,
824-825.

Jo JM, Kim YH, Ko MH, Ohn SH, Joen B, Lee
KH. (2009). Enhancing the working memory of

oY

stroke patients using tDCS. American Journal of
Physical Medicine & Rehabilitation, 8:404-409.

Jeon SY, Han SJ. (2012). Improvement of the
working memory and naming by transcranial
direct current stimulation. Ann Rehabil Med.
36: 585.

Kaltner, S; Jansen, P. (2014). Mental rotation and
motor  performance in  children  with
developmental dyslexia. Research in
Developmental Disabilities. 3(35): 741-754.

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

Karande, S., Mahjan, V., and Kulkarni, M. (2009).
Recollection of learning disabled adolescent of
their schooling experience: a qualitative study.
Indian J Med Sci, 6, 382-391.

Kongthong N, Minami T, Nakauchi S. (2013).
Semantic processing in subliminal face stimuli:
an EEG and tDCS study. Neurosci Lett. 544:
141e6.

Kronenberger W, & Dunn W. (2003). Learning
disorders. Neurologic Clinics. 21(4), 941-952.
Ladeira, A., Fregni, F., Campanhd, C., Valasek, C.

A., De Ridder, D., Brunoni, A. R., & Boggio, P.
S. (2011). Polarity-dependent transcranial direct
current stimulation effects on central auditory

processing. PLoS One, 6(9), €25399.

Loper, A. (1982). Metacognitive development
implication for cognitive training. Exceptional
Education Quarterly, (1): 1-8.

Mancuso, Lauren E; Illieva, Irena P; Hamilton, Roy
H; Farah, MJ. (2016). "Does Transcranial Direct
Current Stimulation Improve Healthy Working
Memory? A Meta-analyic Review." Journal of
Cognitive Neuroscience 28 (8): 1063-1089.

Manenti R, Brambilla M, Petesi M, Ferrari C,
Cotelli M. Enhancing verbal episodic memory
in older and young subjects after non-invasive
brain stimulation. Front Aging Neurosci 2013;
5: 49,

Martin, A, Schurz, M, Kronbichler, M, & Richlan,
F. (2015). “Reading in the brain of children and
adults: A meta-analysis of 40 functional
magnetic resonance imaging studies”. Human
Brain Mapping, 36(5), 1963-1981.

Meiron O, Lavidor M. ( 2013). Unilateral prefrontal
direct current stimulation effects are modulated
by working memory load and gender. Brain
Stimul. 6: 440e7.

Miler, J. A., Meron, D., Baldwin, D. S., & Garner,
M. (2018). The effect of prefrontal transcranial
direct current stimulation on attention network
function in healthy volunteers.



A1 F P99 F o plods oot

w Jlw o o L] 55045 dolilias

Neuromodulation: Technology at the Neural
Interface, 21(4), 355-361.

Narimani, M., Ali Sarinasirlou, K. & Mousazadeh,
T. (2014). Comparison of the effectiveness of
the training focused on emotion and impulse
control on academic burnout and positive and
negative emotions in students with learning
disabilities. Journal of Learning Disabilities,
3(3), 79-99. (Persian).

Nelson JT, McKinley RA, Golob EJ, Warm JS,
Parasuraman R. (2014). Enhancing vigilance in
operators with prefrontal cortex transcranial
direct current stimulation (tDCS). Neuroimage.
85: 909e17.

Nitsche, M.A., Lampe, C., Antal, A., Liebetan, D.,
Lang, N., Tergau, F., & Paulus, W. (2006).
Dopaminergic modulation of long-lasting direct
current-induced cortical excitability changes in
the humanmotor cortex. Eur. Journal Neurosci,
23, 1651-1657.

Nozari N, Thompson-Schill SL. (2013). More
attention when speaking: does it help or does it
hurt? Neuropsychologia. 51: 2770e80.

Ohn, SH., Park, C., Yoo, W., Ko, M., Choi, K.P., &
Kim, G. (2008). Time-dependent effect of
transcranial direct current stimulation on the
enhancement of working memory. Neuroreport,
19, 43-47.

Pasternak, T., & Greenlee, M. W. (2005). Working
memory in primate sensory systems. Nature
Reviews Neuroscience, 6(2), 97.

Reteig, L. C., Talsma, L. J., van Schouwenburg, M.
R., & Slagter, H. A. (2017). Transcranial
electrical stimulation as a tool to enhance
attention. Journal of Cognitive Enhancement,
1(1), 10-25.

Shaywitz, S. E., (1998). Current concepts:
Dyslexia. New England journal of Medicine,
338, 307-312.

Sterr M. (2014). Attention performance in young
adults with learning disabilities. Learn Individ
Differ.

14(2): 125-133.

Swanson, L. H., and Jerman, O. (2007). The
influence of working memory on reading
growth in subgroups of Children with reading
disabilities. Journal of Experimental Child
Psychology, 96(4), 249-283.

Swanson, H. L., Kehler, P., & Jerman, O. (2010).
Working memory, strategy Knowledge, and
strategy instruction in children with reading
disabilities. Journal of Learning Disabilities, 43
(1), 24-47.

Swanson, H., Saches-Lee, C. S. (2001).
Mathematical problem solving and working
memory in Children with learning disabilities:
Both executive and phonological processes are
important. J Exp Child Psychol, 79, 294-321

Tanoue RT, Jones KT, Peterson DJ, Berryhill ME.
(2013). Differential frontal incolvement in shifts
of internal and perceptual attention. Brain
Stimuli. 6:675e82.

Turkeltaub, P. E., Gareau, L., Flowers, D. L.,
Zeffiro, T. A, & Eden, G. F. (2003).
Development of neural mechanisms for
reading. Nature neuroscience, 6(7), 767-773.

Vafaie MA. (2012). Comparative study of rapid
naming and Working Memory aspredictors of
word recognition and reading comprehension in
relation to phonological awareness in Iranian
dyslexic and normal children. Procedia Soc
Behav Sci. 32(3): 14-21.

Vanderhasselt M-A, De Raedt R, Brunoni AR, et
al. (2013). tDCS over the left prefrontal cortex
enhances cognitive control for positive affective
stimuli. PLoS One. 8: e62219.

\-¥



