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ABSTRACT

Background and Aim: Reading disorder is one of the neurocognitive problems that causes academic,
psycho-cognitive problems for students suffering from this problem. Neurofeedback is one of the
therapeutic techniques in the field of reading disorder for normalizing brain waves. The aim of the present
study was to investigate the effectiveness of neurofeedback training on reading performance and working
memory of the students with dyslexia.

Materials and Methods: The design used in the current study was quasi-experimental design including
pretest-posttest and a control group. Using available sampling method, 36 students with reading disorders
were selected from among all students with dyslexia in Torbat Heydarieh city in 1394-95 academic year,
divided into two parallel (age, gender, intelligence) groups of control and experimental with 18 students
in each group. In the pretest and posttest, the Wechsler memory and Nema tests were used. Also, in
addition to the academic teaching, as a part of routine practice of in the disability centers, the
experimental group received 20 sessions of therapeutic; training neurofeedback for four sessions (each
session lasted for 40 minutes). In addition to receiving the academic training of dyslexia, the control
group received 20 sessions of sham therapeutic training neurofeedback, four sessions a week, each
session lasting for 40 minutes. To analyze the results, a variable analysis of covariance (working memory)
and multivariable analysis of covariance (reading performance) were used.

Results: The findings showed that neurofeedback training improved the working memory (p<0.0001) and
all the components of reading performance (p<0.0001) except for testing issue marks (p>0.05) and
naming images components (p>0.05) in students.

Conclusion: Based on the findings of the current study, it is suggested that this therapeutic method be
used along with other therapeutic methods.

Keywords: Dyslexia; Working memory; Neurofeedback

Cite this article as: Amir Sabaghi, Mahdi Rezaee, Navid Mirzakhani, Ashkan Irani, Seyyed Mahdi Tabatabai.
Effectiveness of Neurofeedback Training on Reading Performanceand Working Memory in Students with Dyslexia.
J Rehab Med. 2017; 6(3): 11-20.

* Corresponding author: Mahdi Rezaee. PhD in Occupational Therapy, School of Rehabilitation, Shahid Beheshti
University of Medical Science, Tehran, Iran
E-mail: arezaee2003@yahoo.com

J Rehab Med. 2017; 6(3): 11-20




.............. ohBas § ¢,305)

GwilgS JHS1 49 Mo (313907 idts JUad alidl> g uilgs & jShos 1 Suddg y8h i 90Tyl
P bbb (suge d TGl Sl SB e 158 LS e o Elo el

Oyl el 305 e i daped (S 3y pole ol ¢ uiedler pale 0Ll ¢ Sloyd IS uis ) cawnlidhy IS (gl L pbgmmiily aig s dieS

Ol O st et (S pale oSS (oSl pole oA (oS 09, isbinl ¥

Il QIR (i e (S pale oSl ¢ iseilys pale 0aSily L lop3)8 09,5 el ctn guae (lop)l8 )l el )lS Y

Ol O st e (S pols sl o 5l pole 1Sl Sleyp,lS bigel 0,5 (Bigel IS g sk, (818D sypeiby ¥
Ol (O e e (S pole olSlly (25wl ple 0aSly (Lol 48] oIS

#I¥A0/+0/V0 dlie (opds  IFAO/+0/YE Wl 6,555k VYFA0/+ ) /Fe Wlis cdly #

oS>

IRV PR PR
oy scSuiSE ) Sy e oo Mise lip0l il (sl St slgy ez Mo gy oo S sl Sl me Mo ) Sy eSSV
2 Seddyyg (il (qwypp ple hngh jl San sl Suadg)e (o) (IS (il e Elael iledley car I ohg 3k ST 05>

ol oy ilgs M 4 Mo Q‘)‘y] Ol Jlad aladls o yuled 5 Slas

gy g olge

4 Mo o550l 000 4851 o jand 53 (655 @505 st 3l ool b ad plol S 09,8 L el —0igeilt Copots (stilojldas by 4 ol ddllas
coyi VA (slian 055 93 4 &5 L] 0l £55 (S0l M) 4y Mo ool Ll Y5 5l WAF-AD s Jlu 55 dppieva s oliaoged (plss OS]
0555 gl tals ad oalizul JluSy JUub eladls 5 i slagygesl S| oseilom 5 ogeiliter abye 5> iad e 25 5 (bl (e (g o o)
atin ) duls ¥ gty gldids Foo Sloj oojl 0 Sordyygi hjel dwls Yo g YS! S1he gy sby)lS e & uass hjgel JUS )3 aAlblie
gl b pll wiin 5 oy Sl Sopod & S Froaude Yo Il Q5 leass (hjsel B9y nogdle 3 S 0g)F oS el
opitoriy (pul)lysS oo 5 (b alabls) oo Sy uillysS s (ylol o] Sl @l Jelos g g slp 08 @l | (Bl et Soadg)s
5 oalaiwl (O’U‘?& J)ﬂ&;)

Ll

sl gajl aille oty (P/ee ) s 2 Slae sloailie (olos g (P<+/+00)) Jlb bl o)) o Soddyyg (bjgel 4l O ol b

el 00 halesl 09,5 5 (figel Gl o0 (P> +/+0) gl asels 5 (P> +1+0) sio

S5 4
20,8 o gy (Sloyd sla gy plw HUS o ailes Ml a4 M o131 o yd 3 g,y ol 5l edlawl (ol by
Sl O3t

Sodadgygr ¢ led aladls ¢ yilgs IS

Ol e Je ¢ it e (S 33 @9 BTN ¢ wiSruilyl pole 0uSWIIS ¢ Sloy3,5 09,5 JLdliwl L LS, (guge FED 3 gwo Oukiwad g
arezaee2003@yah00.com 35w g ySI1 (yw 30T

* (ANl (b legly — ke aslilod



Published Online: 2016.August.30 Research Article
- -

KV PR PR

dlys )3 1) Lo oSl gl (slacylon 51 (So ol gy e slais 4 sl ady Jalse oy 5ol 5lailgs 53 (8l @)l 09l
I Se Jlo b Mags o aslis cligdl ity oS3k 3 cnpalel glyiea 5 230 b i malie 5 M) 3
I sl Gl guls 5> Y31 g pSoly 3T gl o ks

SIS ol dudls )15 Sojglgy95 9 (Bldnas Sl & 653k (b Sl Cygon ) BTl Slelu)b Mol (peos]
Mo JiS o e 1 chusicly o Ay ()i 5 (00 b AelS ulidly oy 5 €3 o ali (]
Sye 5 nbd ey Blio geomen U 0liia ulgs S LI oy oot 0lisel LIS o Ve B O dgas &S caud
G (b S ls bl Jame ol Mowl o Ve b ply lss IS £9nd ol laiol 3 o 88 ol (WYAY)
Ll igalion s 3 1y ol slac e Slasia ooljgal 2l 151 Wil o lss ol sla Ul 53 Slae canS 5 (L
st oo (0l 4 )36 (el 535m 0300 o) 2 T )

el ) o Dl 535 iam 3l 5iml 85 canl il (elas loe ) i o LISST 3 Slas o lss M| cotas Copoguad
o padube bojly iy o5 g (S-S-0 wSb) lus e gy baali )0 olaisl (0,8 balsre wulalS” 38 wblsl L Gls S
.[“]39»:5

it ) S ol S iy 53 53 JU alable o bgye sl Ml JUd dlidle hrnds 8l e 3 g ) S
2 oleMbl £)laS5 Jobs a8 Cul dgaome caud b b bl aie § e alabls ool abiS Jlo Yo o Bld Glidss glads,e
s a5 oles L) 3Ll Ll S 6 )lg S5 1) cleMbl (eogame e wilgs o Lo Jub dlasls Dl 138505 CleMbI 3ilsp o
Jesd 5 iigs slaai] )b aan 9,8 Slmlon > oo it Jled ababls s .[“‘].»')l: JStie 515 dgamme dlasd e (1) youw
S Olgis 4y b dssls aylis s ped 4 LIS o ) e ksl g cMan (S elyy (655800 oty Wg5 g IS Bun
5L el g Ly LS8 aS a5yl o] 5 colss cllas mbs el oni polae 0055k o lgil ) wlidons olss
3 pasite sLaingly alssgs Ll DM ias o gl 33 )11 alis JUb aladls slaadlhe oalad 3 5y 5 oilgs 3L
S ol Spadeye Lo S5 ol 5 S o8 DIilon S 5155 1) ailsd auts doegis o 5 Jlub dlibls Sguny s bjsel Caste 4l
S S ulled JU (3o 51 IS5 @ Sondgyg (M8 o 158 oalizl 390 (51 closnl B gute sl (omsbie Jl3l clyiss
dolaws s 500 Zlgol Mags o (6)I05h jre gllaal cdlad jlg 545 (o 00ls L3l jae wgllae cllad 4 ol ;5 4 5,15 o)L 20
L A) Ll (55,0 VB F) 5 (35,0 Y 5 3) W 1) ailis conpima o 9 iy 31 s Jla ol g om (500 ol Ooglisti s Jlaz &
=S b Slgd s (05,8 a8 Sloj 0 L g Cowl Bros Ol )3 058 a8 dad 0 00> Sloj W glgel (35,0 Yo B AF) Ly o (55,0 WY

odld uL.».) lmu,..:))g

i1 5 55 505 b by zlsal ccand el )l b 53 T 5 i 3,8 4 oy o iSTas 4 o Yaw W1 culled g (o 000 il (55
L5 g 5 U saas SYM S gly 5l qlays sl |y 395 Slays @yl Suideysr Sbjesl ool b)) sls
g dlae i s o, dla g b el Sl wils oS Ll el g aLibls 3, Slae oy adal, Ml osly s
T G il pe b el Sae (EEG) Luils s il g5l Jlop L Sondygs ™Mo il oai )lj5 oo
aS cowl oy i, 31 wliiss ol s it |y 30 (wga¥l g (520 laaS b oSSl g S S
o g 00l 18 D0l o (W1 a0l) colpmal a5l Uy coste abal, (o)l il 3, Shoe clialsio 5k 5 Ty ol on
)»l_s &A_aﬁﬁ)y (J“’)W] 4S sl uL\M) ] 044 Pl}u‘ JLiS aladls 2 &M”y u&ouﬂ ) KV L &S .)9> w&9)} 5 (\Y‘A‘\)
IHST ey 3 Sondgysi loys Loy ol gy & 293 )3 33 (W) pligge 5 losls [™sjls JU il s (glolins
Sbiialan g pad JHSIL olyen 650k JHBT  Soddg)g (oisu fl adllae 4 33 (ingly )3 oo (WAY) olhlSen g 03ljcs )95
039 sgn gl Jlsd iy 2 Lol o395 yige ligal L2l 5l 05,5 ol cpsSol UM 5y Sorsbgyes 3l s Lol adllas gl 45 sl

J Rehab Med. 2017; 6(3): 11-20



.............. ohBas § ¢,305)
- -
IS 4y Slise L8065 Jlub il dgn0 3 Kb i gl 1l oy B L o8 55 (1YAY) lSe 5 (Sl g [T
5 55 OS5 & angi b I0n 5 e Jlub dladls sguny sy LAl a5l 1 o dioly igl5dl 5 095 oo dng o/ Jleb i JOLs]
m sk 4 (6908 Bl pligel Ll il 3 Slas dgus slael) g il 2 B30 Jelse 3)50 )5 (BT g aalllas psdge el
Olig=el (il 1 09,5 (sl (a3, Sos d9u00 Il 355 5 Glisel G 9 Goolae (g cedlage o GljEly ployd sl b s,
G5 g Sl ol jriy Jlb dadls o (uils 3 )Sles  Susdeysi Sl 4l aine ) (gl Sladl ygye L35 plosl oY Lol
aS olsol s ol wil aslyy, fule oy oSk IS a4 Mie 8568 Jlud alasls p Soddgye5 gy (i il wyp 4
Ll g JolS job ar o] Sloys 36 a8 canl oo (g, 5 (S0 Sodidgygi 9 Canl Jdy03 ol caodl jl 6 S0b YU oy
g ot Oladllae gy b b po oMk @8y Cas wedd )] p 1 il JI38 156 55 003 g av g5 0 oS 0l ol &Ylie )3 g Cal odun
Sy Bl oy Ban L]y 3l (el o lsS 0529 6y Sol MBI & Mo fjgel (il JUeb dladls yy Sosdyyg5 3l (o) 2
o plol g0l Sl ol 5 Jleb alabls 5 il 3, Shes
Bigy g olge
9o (60yb0 (Jw VYUY pw o6580L YMT 8710 bawgi ledlu,b M) (auseis 5l aing cjlie jols dalllae )0 3455 (sbaylixe
RS 4JK))9J9)9) oYM d9>9 )l Adg c_J)L& z9y> dL&a)Lwo Dy QJL.,) dfa.n pis u‘)yoi u.u.:‘.) dLD:oJJs)g: u»l.wl 2 A d\jl)
olo dus ) aylie Claions > S jlie 5 y9i> b (sl 5 (b SYMBT (S50l SYWS] ol b dr gy pai b (Jlb i SIS

dlie g S8 09,5 b ogailim 9 Ggeilitn Cyges (2Sdes bk Lbgrole 9 2bi) e S8 5)Ken pie rsiS
345 oy Gl ol NS 4 Mie ol5g0] 421 4S5l e yiwd 53 (65 aiges gy 5l edlitnl b ysls asllas 5> sl e
a a5 Ol les g9 (ol IMBT 4 Mo joal Lisls Y8 dluss iagr 03,5 axnlpe (6 pSob M3 38100 0 AF-IYAD s Jlo
Jib aladle 5 L5 (ygail olisl 51 09)5 93y Jgl dlopo 1 it o S8 5 Salojl (122 298 iz 0om) 50,85 VA (sliad 095 9
059 S sj2 o o (bjgel IS ) alblio 09,5 ljgel SIS e 8505 duslie 5 (5505l (igeil St 2050 i 4 LSy
09,5 (§9) y 9 3,5 Cdlyd athn )> Al ¥ jgods |y didd ¥ loj g0l 13 Sotday (igel Al Vo sl o YIS S0
higel i plol &in > gy Jap o s Yo Ll 4B Fe e 4 glilob o555 s Shisdl sy g epdle Ly
Slsie 4 s JUb il 5egl 235 5 15 gl bl 5 aome adlle bl 5 dey g 55,8 8L |y ly b Koy
ob)lgsS Jobos bl gejl gl Jelod g 3o (sl 8 dualiie 09)5 93 (a5 9 09)5 3 ol gl g A5 ekl (g0l
A ool (ybled 5ySlos) o psiodin il lagS Judoo g (Jled aladls) o yuiie S

Llys 5 Gl jl Jimgsy > oauSes b 5588 cpdlly 5 o0s3)F 181 S asbiculs, ojgp o oauSes i 5388 iy S
23,5 Lais diloyxe Cygo a1 pols imgh 50 08l asks CleMbl.xsus oT jimgh

Sis 5 &i9ollgm hans ¢ oy Lol adllas asl SleMLI g)glaan jlate 4y bl Se0 oMbl asl sy 5yl adllas
yolb imgh 50 0addid )3 IS 4 Jhe ) ol dalllas )> edlaiinl 5y50 Suiudgy e olSiwd Dyge jd b odlatwl )dgr b3S L &l
opl Asbe Ll BB (el pias KeS 4 BioGraph jléle 5 coas 5l sa g o340 AU A a5 s o ProcomplnfinitiTM
&y liss ot lbcan) oS, 51 (S soybyn SleMbl o8l 4 b a8 o oolitwl b o Juog o ST oladg xSl oKy
- o Pl ol 558 Ko b gdaie ey USSay Lobl 1 a9y b 30,201 &S sl i ) s ol S 5,k (s
29 SIOL] SlieS S b g 95 (o0 08l pogase cuws by (595 (GLJIY 9w Cungy 59, (V JS) VY (Lol
Geo b g b S B \/W) Gl b (gl s G (95 (oo oduimius Cgg,Sue 4 4S) 3,8 (i zlgel Tately ol

! International 10-20 System
2 Amplitude

* (ANl (b legly — ke aslilod



Published Online: 2016.August.30 Research Article
- -

A i g S |y acSond cpl oblessie ool 51 oolizl b M1 e 45 Moy 5YL Uslye o 5,5 39 e &yl )6 & (sl
it Gyl g% 50 olSied 09 o Wl (sla g lxial dene 5 (30 glsel Cundg ) (Sl Gep sl Ty oyl plos
Mad 03y )5 4 leys SS9y slipl 5 300 gloel

(Yo v 0 cimod 31 wlidl) Yooy Mollpm ol 1) o guas

Sy JSSay 99 5l lsla)l G365 0 Seadys Sloyd g, Jl edlisel b oy sl pol imgly > Seddyyg Shisel Al
ol 3925 1,sl SMR S5, C4 4 C3 5y 13 p9d 590 g FCZ anb 1 (5,0 A-VY) WI sl ij0] Jgl SS9y s o3kl
eled 5> SSSgx 93 ool g b oSy |y 52 Yo BYY (sl gla g 35,8V B (gl g 05 st 35,0 V0 VY SMR by S5

s )85 Gbjgel dude G
Y Sigoil g s ygile sl oy Juio So 595 0 (s o) o)l 3 e st i g o SLo (BB )5 ogel
glyel 35 sl Cngy s @1 29580 e Sl e |y s J5 5 035 58 JSUI Sl oolital b1, CZ 5 C3 «CA L5 5 355 9
0555 4 (55 2,5 29,5) i 8y 29,58 psliato ol gl s oslitl W ily SS90 slial gl (d S 3lige j1o)S odlisel 533>
Lol 4> Yo o ay a2 )3 US55 ol b oo FCZ o 4y 9381 395801 g sl (1355 4 (oliws 29,280 61,5 29801 5
5C3 (oo, 1y S5y 3y5 4u581 39,58U1 4w odlanl b 63 5LSge 5l JSTgp ol o i aisloy SMR 59, (3590] 40 (cam 4id> V-
sy Fp Yo BVY (ol ool 5 5,0 VU F (ol gloal USSg 0 ol o b sl G G55 595 2 8y 2955801 5 CA ) )

45 o3litol 'y Jlb aladle 0] 51 JUeb bl g (L) lss ygesl ) les 3 )Shas s e (i

5 o¥IB oseil elglosl ligel Sl pads 5 Ul Ul e (spSeilul jslaie 4 1(led) (Sl lw U g iled (ig0]
e rz 9ol o) Ban 8 S 115 eolital 3)5e il odd bl g wBle (WAY) (3l 5 ()58 oS by & lsSl b
Mt gL 358 et 5 by a5 by 90 slaThy b ol )93 )3 ey 5 535 dle Glisel Gib IS Ul
aoliguly 4 amlpo b lagygasl 03,5 (glal 5l gy Adlio igoil 03,5 Ve ol ol il slogygeil 03,5 bl gl g (pulss
a0 a5y ) izmeny asligesly o 1) pB Sled 3 dbre (g5 Pl 0p0d g pasie (gefl 035 pm > (dgesl cusy lagely
delone 0 15 Slped sl 2 53 (yg0il 03,3 ya 4 bgiye Jghia 4 anlpe b ad cudlasl (ygeil 03,3 Bl )3 (39051 (il Cumdg
byl (geil (bl 35 i pogase &S5 50 (IS 9 005 s @l Bl )3 5 s g3l 0 (903l 2By y) E e 1S
(¥ T s 4 ZAA B 8y ilieo (slaygosl 00,5 (sl o] pudlio 48 03 dlo $lig,S Sl b, jl ool

5 B> olg ool dadls (¢ S0ilul b e oligS alils ioxiw oz 905l oyl (@B, SUATE) Sy Jlad alidls g0
bjlo) domiw oo 1y s phyBllanil g jo 55503 (Ulg7 ugSae pB)] g Jly (logk dladls gl pudins pB)l Cunl SE clagSl ol
widy p plasl b g 03y Jbld 4 aid o 451y (ooliel ol o (53g05] Al yo ol (> b odlitnl Al ye ¥ p3 yge5l 03,5 cpl (VTR

logeil 03,5 bl 5 )] osSan Lol gyt g0 4 o2 4 Sl dlasl pgd Ao )3 S Sl s plan 4 1y L )50 Slael

J Rehab Med. 2017; 6(3): 11-20



.............. ohEes § ¢505)
- I =
Mcatls casbia QUL 51 (S oS sl 005 Ausbro (58 slo 9ol sl el b @ 5 035 Ao 53 Loy b o LSy alails
53)91 ooy oyl ,‘>T Cromd () Cannl jigo)as oLzl 16SSle o (uil,lgeS™ Juloe 4 SPSS 18,|}élhs SaS 4wl glzcl 5 b Ll
(9
basdl
Ay yor 14) Ginloil 0,88 WA (st g i scom) (sliod 09,5 59 &0 o (il OS]y Mo ool il Y5 Jolis 5ol aallas aigas
PSS oS (553 V gy W) SS9 (55
HB S 5 el slaog)S 3 b alsdle (geflommoigniloter) Soial by 3kl Bl 5 (ke V ojlad Sy 3

] oMo
J55S g phalejl glaog S 45 Jlad alidls (o905l oigeiloriar) 55051 5lgd 3 laili! 1,20l g (oSSlko 1Y Jgi
o9ilom ogilobe 295 s
S ol pSle e dlpdl oSl
VYA \R\le VYO v/ay il Jbd alidls
VAy AIYA \o- \lid Js

FB S 5 bl slaog)S 53 ulss cladlie (eeil i oiseilin) rSoilul Hhes )lulinl Gl 5 Sk ¥ oojled Join

Lol odalin
IS 9 plalejl sWog S y3 pils Sadlie ((yg0jlmi—r903luiar) 5505101 Hlagd 3, lailins! Byl 9 (ke T Jga
0905l 09051k B, .
T - o - 295 S
o 81y Sbe sl Byl oSl
v/o¥ Yo YIYY YA/ il
Slals” yuilgs
YIvE Va/¥s V/ov AL Js
VA WIS VDY Ve /A¥ il
Ol 0 oo 5
VIS V- /oy VYD VYV/ey J s
Y/Yo Wy Viss AI¥s il .
o= 436 905l
VY SIAY Vioy - J s
v/00 YAIVY VIAD YY/YA ool
A 29U el
V/AD YVIYA SR YA+ J s
AR WIS VISY ARAY ol
e S 43
VIvs /oy Viss Ve IYA J s
V/ay i V4 VW/F il
o= clols 5,
VY AUAY s WYY J s
VY WABY VY Ay ol L
INAPEEN
VYD NS V-4 AIVY J s
V¥ VAIYA ViAo AJAY il 9 WlalSU yuilgs
¥/-5 VoI55 Aai AISA Js OLlolS an
VISV YV/AY VY Y. /¥5 il CLALES (g3
V/ss \tala} VE VAJAY J s Sy
Y/Yo /5N yiov £1/10 ol LA (9051
VoA YAINE YV ya/54 Jus &ldgio

* (ANl (b legly — ke aslilod



Published Online: 2016.August.30

Research Article

oo owmlie ¥ Joar )3 ol gl o ab oolizsl opiite Sy uily)lysS el gy S 5 JUb Alidls y Sindgyg ot il e sl

g

ssalin BB Jyus g sialojl 09,8 93 3 Jub dabls 905l sy Olyes can oyt S il lgsS Libos 5 435 gls ¥ojlad Jeis

Cwl

JPS g il 095 93 53 Jlad alidle (g0 3 il ped g 0 yaiie Sy il lggS Jaod g 4 gl Y Jou

P &S l3bao F O j9dome (ke Df O j9done ggoone Oyt gko
% ofens Ye/a. \RIANS \ ¥./ay 09031 b
-/FFY ofens VANY AATAR \ AAZAS) 09,5
\/yy ¥ vo/f0 s

Oialojl 09,5 1 i 3y00 Aldlie IS 5 oS By lis 6 piiecSS il )lgeS oo I oslatul b Jleb alabls 4y bigsye (slamodls Julow
ol Jbolixe (FAAMNY g P<e/-++1)

odal ¥ Joao 13 ] zubs a5 s edlitl o pisedin uib,lggS” o g, 5l bles 3,Ses p (Sod g5 (iS0 Bl wyp yolateds aeld] )

Ll

090510k S 3 om oailgd 3,S0es (sl pwliio 0355 13 (59031 0505 (S pSSle dulie (515 19555l (AL € Jgan

O ime | fbbeeghe | F | O5F | g | O . =
©lygdxe ©lygdxe o
-Ivvy ofeee AR Ya/¥A ) YA/¥A SlolS’ yilgs
YA ofeeny AAPZS) FE/Y ) FE/Y SlolS 0 iy
- IvvE ofeee FV/AN ya/ay ) ya/ay 438 g0
olo¥ -1%0 - 10AD Y0 ) v/-0 Fobad el
-[¥ov [+-¥ Wi Va/mve ) Va/ve e S _
Nzl ofeeey YVIFA YYIY ) 7 Olls Sy e
5N ofeee AATAN YAV ) YAIYA (FYFREREN
-oo¥ ey yY/va FY/V¥ ) FY/VF SlolS aws g OLllSU yailgs
AL /-¥8 /A AIYA ) AIYA Gy sl e
AL -I£\Y -Ivsa -IV¥¥ ) ASas &lsko SIS yg0;l

b ye 5> Susdgyy sl aslin o Gl (Lgeilte slaoyes S8 L) lgSile Jilow 05 (oo sanlie Y Jsa 3 &5 jgbplan
2 &S syeba Canl asld Bl polad auel g sldlgde slaailis O?"ﬂ adlie pdy bles 0,Sles laddlie olod (pSle p O?ﬁ}iu“i
o lalgl Glo o yd 55 SlalS )3 o )d ¥ g0 )3 o yd VY 4l 9050 co )3 Ve lalS 00565 cuoyd VY lalS les adlse

ool 42313 150 003 YO Gy sailis g0jl g o yd 00 SlalS ans 5 ldST uilgs oy
-y
Obigel dsby & oy i (oSl M) 4 Mie oligel Sl (il 3)Sles p Sokdgygr isu Sl 3y90 )yl imgh @l
26 pslad el 5 llgho slodilis (o)l ailhe joss IS 3 Shes (slaadlie bl (Sile y (90ilim oy 50 Sodidg)s
5 5865 9 (Yo)e) pllSen o ogujle (Y F) (yoygi 9 )5 gomed Ol Gig sl b ably pl el adly jboline 5 oo
[¥a-vv]

55 e (sl duio ol Sy W G &5 sl 035, VAL o gt cilods plosl atye) il 53 45 (Ve -V) o Sad

Yu L LD Olfbsf EEG d9§J| &S Slosls ul*‘“' OI)K.QA 9 )'.,\.'sl.})é O «ob; ul)iw.m”; ARRRCI 015395 2 EEG dl.md)l:gd.eglj

J Rehab Med. 2017; 6(3): 11-20



.............. ohBas § ¢,305)

- ez
paSde O ez e OS5 4 Cud Fomb Gl 5 Vb (5 L olSD5S (l g e pasie (ke aial glgal culld 3
5 oilss el lyil i bjgel s cog)S 5 L5 g W zlgel (5, yr oad plol clalllas L5 5 Wl 2loel oy Jobes (i35 o

@ oloy sl abie Jd i odlitul la g3gesl @iy (ol CZ bl > WL 5590] JSGgp 5l pols Lidgh ) cawl 039y basiyo
ol (ilS B b liee oyt w Ll lSs (oole 8365 EEG L auslio ) (Wl icanl 350 ol oleol pp 0 035 I8
IS5 g 3,Shas can @sss Sl o W el 1 Slise S8l (o M cl b5 cdld g5 LD 15368 )3 oni oanlin EEG
sl o8 2z ol pl Sy Gl ol M ls cpgpi ool (VLS5 00 5 o3l (355 359003 o ST )3 5553 (i 3
2 5 EEG (ilujlrize gty 1) (s cunl oSon W5 o pi il 038 cogis EEG (lacslomingh )b LD 8558

() 8 slony] 5l 5 6y, (slo blgF b ety el
Ll pl Db o Jlad aladls s el Sididgyer yoig0l a5 ol L Jled dladls  SHad )68 isu Sl 5590 40 odel Cuwd 4 s
isel o S i a8l ol e 3 Tadlign guuen (Yere) (lSon 5 o8 gren (g Slidiod ) oadl s 4 gl
5 Jink slocg o jpe (S oo 288 S ol ClgSine g (S I e piB d p plojen bty CZ 1> Sisdyg
—se pi5 Jgbo 3 1) (isel dnl b aas ployd goje 0 adsl (ol &S il ¢S o s 5 038 BT 4 g bl Jlg 3
3 ST 0,550 0 izmen (S o e B a5 22l Gl (Vo)) ) el 1 09dle Tl oad BB sles 87 ST (5 >
e oolial ind s Ky atiple) 5 Sl el ol el 45 jho (ol lie A8 e aBLS] g9 S o KaS (gjbe B 4 5L
PSS e piB &Gl (G S o0 )5 0dlatul 3)50 (58 Joo o siglej 9 JIg5 aplil sl oS Cul olaglon gl
S (Bld IS dlaie JIg S5 0 8 Gl ployd onlply 1S o Jos STizdl 4 g e gy o (Sujd sloan]d s pm)
Casly 035ss (S o (g i 3 39eT Tigd sino 0 (CB) i 0K (8 o 328 13 Sady g8 ool 31 il oo bl
Uil S oo a1y aseal sl (CZ) L Sle ot 3 j5jgel les 1,3 1) gs ] b clbbes cloles! wlg o (C4)
b &S gt S 0 20 Sl Cdsim 5 (S (e B A plojen yba CZ 5 Siud)s
Jlesl g (e85 2) G Jloel (6551 @ote & )l S35 Jolas (sligSas J0a5 b cails ) g oo ()18 alibls g g polul/ lone
L byl )3 (V0)) lSan 5 ¥ Ssles 15 adlls (slaaiily b gy 5] Caands ol gl (st o iS5 1, (585 ( JYaal) (g0
SMR zlj3l & cdS oo Shmady ol 4Bl sl 30> (e 5 Bl guuad ¢ JUeb dliblo o YUy cldll Wl b Sondgsi 350!
S0P Sylhe g e Jlsd dlasls a5 wlools lis LB Clidiog g e Jud Abisls )3 L33 Sgyehlae s b csl CZ anli
(sl o Gils L)) uSGy58 5> o oMb 00553 5 J9)8 g0 oS58 53 ly 4295 S8 s (2 Jolod Juol o5
2 (5o gloel aas) S e i 51 aSgpsboas 5 e Jole (il oyd alai bl 2 plgn 2L 1y 50 (ol ol weilSen
A5 2l (6350 @ jxie 295 Cugll 93,5 olyen (o W L g Fmdg pslal €8 >) ollas dely b oddiess iy 13115 slie
0,5 odlitsl 93 (oo Cagil Bl 4y e o (Saadgs (Bjgel wile) esk slacS e Sl 4 35 el 535e Slej 4SOk ! 5
sy 4 Sledl oyl 01l ) aSl b ka5 350 58, Sl 5l g 3,8 4 el )l B 0l S lsisas Siadyys nlple
25 e 50 Coles )3 i goglhe cas 1) yeie Hld, B 3550l o jgel yils cleMbl pl ases )3 g e Hld, o] Suoe
Oh9) S lyisd Saddgyg Cuol jae paw ) Gl QUL Gl ) L8y maw )3 Dlyss oS 055 pilae (e oMb S
2 S ey Olgi e 1) S8y paw )3 4B)F g Slisi g Canl 03)S S ele (Giae glgal i priliune Hoboas |y 393 IS lie Sl
Tlyel g 3 335 £989 (g )3y Sl L (g o0 (B (i 23 ced £ 0)lgen BT cpl Sl (285 S5 5 (550 gloel
@ prie Suddgyg Wlo (2by b9y 325k | siee Elael jes Sl I A5 S e Al pl (o 53 B 0 (S0l (gjee
S5 3 e (plojl el 358 (0 Sl jae (oSl Cld ) loyd JUs 4 &S 5y g9 B 9 (o S aw D (Jlyes
& e o pglige iy sho )3 1) (ulSel 5 b S8 (silsbrite STy S 353 g & el ol g 038 (S SUl ) s
25 orie (S e & Cung ab)bgd o ot daly S ()8) Sl g e Elgel e o daily cplple 258 0 (sd9me

* (ANl (b legly — ke aslilod



Published Online: 2016.August.30 Research Article
- -

dnlae Cudgize b 1)  2dpuesd § Cowl obid plos] (60550 SO & yguody &S iy Ciladllae GBS 4y sl (655051001 g sdalive 1B Lo (gl

Al Paress LB ol @l 4o 5 g Gl 48,5 plonl b5 cladises (55) 5 ale)] g0y ol Simgdy S o0

S5
- Lt yg0il adlge s 4 (ilss 5 Slas (ladile ales g Jlub dladls £l Cono Sosdgygr hjgal el pils adlllae ol ulul
3 oled IS 4y Mise 31,31 loyd 53 Soddyyg g, ol 5l ooliiul cplplo sl oad yl5g0] LIS )3 pglad yauel g (lelsho (sla
235 (o oy Sloyd slr by plo LS
&bo
1. Ahmadpanah M. The process of read learning in children with visual impairment and normal. Research on
Exceptional Children 2015;10(2)
2 .Sen HS. The relationsip between the use of metacognitive strategies and reading comprehension. Procedia-Social
andBehavioral Sciences. 2009;1(1):2301-5.
3. Kronenberger WG, Meyer RG. The child clinician's handbook: Prentice Hall; 2001.
4. Kamyabi MT, S. Mashhad, A. The effectiveness of working memory training improved working memory in
students with dyslexia and reading problems. Journal of Special Education. 2014;2(124).
5.Stein J. The magnocellular theory of developmental dyslexia. Dyslexia. 2001;7(1):12-36.
6. Brosnan M, Demetre J, Hamill S, Robson K, Shepherd H, Cody G. Executive functioning in adults and children
with developmental dyslexia. Neuropsychologia. 2002;40(12):2144-55.
7. Sedaghati LF, R. Shafi'i, B. Marath, MR. Prevalence of dyslexia in first through fifth grade students of natural
PayhY. Audiology 2010;19(1).
8. Allah Moradi MM, L. Mohammadi, A. Analysis and comparison of visual perception, auditory and visual
memory and sequencing skills and phonological awareness in dyslexic children and normal in Tehran. University of
Rehabilitation Sciences and Social Welfare. 2001.
9. Taroyan N, Nicolson R, Fawcett A. Behavioural and neurophysiological correlates of dyslexia in the continuous
performance task. Clinical Neurophysiology. 2007;118(4):845-55.
10. Kaplan FF, Kaplan F. Art therapy and social action: Jessica Kingsley Publishers; 2007.
11 .MilanifarB. Psychology of exceptional children and adolescents: Ghomes publication; 2005.
12 .Narimani MS, S. T he effectiveness of cognitive rehabilitation on executive functions (working memory and
attention) and academic achievement of students with math learning disability. Journal of Learning Disabilities.
2011;2(3).
13. Swanson HL, Kehler P, Jerman O. Working memory, strategy knowledge, and strategy instruction in children
with reading disabilities. Journal of Learning Disabilities. 2009.
14. Shaw R, GraysonA, Lewis V. Inhibition, ADHD, and computer games: The inhibitory performance of children
with ADHD on computerized tasks and games. Journal of Attention Disorders. 2005;8(4):160-8.
15. Kehler PL. Strategy training and working memory task performance in students with learning disabilities:
University of California, Riverside; 2006.
16. Dehn MJ. Working memory and academic learning: Assessment and intervention: John Wiley & Sons; 2008.
17. Gathercole SE, Alloway TP, Willis C, Adams A-M. Working memory in children with reading disabilities.
Journal of experimental child psychology. 2006;93(3):265-81.
18..Arjmandnia AS, M. The effect of rehearsal on working memory performance in dyslexic students. Journal of
Behavioral Sciences. 2009;3(3).
19..Fsyhany Fard SMM, F. The effectiveness of corrective training methods based on the phonological processing
speed and accuracy of reading a dyslexic student elementary school. Journal of Exceptional Children. 2010;37.
20. Spengler F, Roberts TP, Poeppel D, Byl N, Wang X ,Rowley HA, et al. Learning transfer and neuronal plasticity
in humans trained in tactile discrimination. Neuroscience letters. 1997;232(3):151-4.
21. Poldrack RA, Gabrieli JD. Characterizing the neural mechanisms of skill learning and repetition priming .Brain.
2001;124(1):67-82.
22. Westerberg H, Klingberg T. Changes in cortical activity after training of working memory—a single-subject
analysis. Physiology & Behavior. 2007;92(1):186-92.
23. Klingberg T. Training and plasticity of working memory. Trends in cognitive sciences. 2010;14(7):317-24.

J Rehab Med. 2017; 6(3): 11-20



.............. ohBas § ¢,305)

- -
24. Qolizadeh Z BKG, Rostami R, Bayrami R, Poorsharifi H. asrbhshy neurofeedback Poor working memory.
Journal of Psychology. University of Tabriz. 2010;5(18):87-100.

25. Escolano C, Aguilar M, Minguez J, editors .EEG-based upper alpha neurofeedback training improves working
memory performance. Engineering in medicine and biology society, EMBC, 2011 Annual International Conference
of the IEEE; 2011: IEEE.

26. Klimesch W. EEG alpha and theta oscillations reflect cognitive and memory performance: a review and analysis.
Brain research reviews. 1999;29(2):169-95.

27. Klimesch W. Memory processes, brain oscillations and EEG synchronization. International Journal of
Psychophysiology. 1996;24(1):61-100.

28.Klimesch W ,Doppelmayr M, Hanslmayr S. Upper alpha ERD and absolute power: their meaning for memory
performance. Progress in brain research. 2006;159:151-65.

29.Sterman M, House M. Quantitative analysis of training, sleep EEG and clinical response to EEG operant
conditioning in epileptics. Electroencephalography and clinical neurophysiology. 1980;49(5):558-76.

30.Egner T, Gruzelier JH. Ecological validity of neurofeedback: Modulation of slow wave EEG enhances musical
performance. Neuroreport. 2003;14(9):1221-4.

31.Khanjai ZM, H. The effectiveness of neurofeedback in the treatment of dyslexia. Journal of Medical Sciences.
2013;34(2):31-9.

32.Nurizadeh N,Michaeli Manee F, Rostami R, Sadeghi V. The effectiveness of neurofeedback on learning disorder
Along with attention deficit disorder. Journal of Learning Disabilities 2013;2(2):123-158.

33.0raki M, Rahmaniyan M, Tehrani N, Heydari S. effective of neurofeedbak on improving working memory in
children with attention defici and hyperactivity disorder. Journal of Clinical Psychology and Experimental 2014
Aug;1(1):36-45

34.Jahangirir Z, Yaghoubi H. Evaluation of Effects of Neurofeedback Intervention Based on Quantitative
Electroencephalography on Reading Disorder Symptoms in Children Age 7-12Years Old. international Journal of
biology, Pharmacy and aliied seince 2015;4(6):69-82.

35.Walker JE, Norman CA. The neurophysiology of dyslexia: A selective review with implications for
neurofeedback remediation and results of treatment in twelve consecutive patients. Journal of Neurotherapy.
2006;10(1):45-55.

36.Breteler MH, Arns M, Peters S, Giepmans I, Verhoeven L. Improvements in spelling after QEEG-based
neurofeedback in dyslexia: A randomized controlled treatment study. Applied psychophysiology and biofeedback.
2010;35(1):5-11.

37.Fernandez T, Harmony T, Fernandez-Bouzas A, Diaz-Comas L, Prado-Alcald RA, Valdés-Sosa P, et al. Changes
in EEG current sourcesinduced by neurofeedback in learning disabled children. An exploratory study. Applied
psychophysiology and biofeedback. 2007;32(3-4):169-83.

38.Gasser T, Rousson V, Gasser US. EEG power and coherence in children with educational problems. Journal of
Clinical Neurophysiology. 2003;20(4):273-82.

39.Ratey JJ. A user's guide to the brain: Perception, attention, and the four theatres of the brain: Vintage; 2001.
40.Lawrence J. Neurofeedback and your brain: A beginner’s manual. New York: Faculty, NYU medicalcenter &
brain research lab. 2002.

41.Von Stein A, Sarnthein J. Different frequencies for different scales of cortical integration: from local gamma to
long range alpha/theta synchronization. International journal of psychophysiology. 2000;38(3):301-13.

42. Sadjadi SA, Akhondpour M, Hashemian P. Evaluation of neurofeedback therapy in children with mathematic
disorder in third grade elementary school.Medical Journal of Mashhad University of Medical Sciences, 2014
;57(5):719-726.

43. Demos J. Getting Started with Neurofeedback. New York, Norton & Company Inc, 2005: 63-68

44.Hammond DC. what is neurofeedback: an update. Journal of Neurotherapy 2011 Nov;15(4):305-336.

* (ANl (b legly — ke aslilod



