YP-EE AYAY & oplouds FY 093 - Swlish 2l giuds

90 Vo
0529 ] 4y Wino 5395 13 (g ks (13315 3 s juw g (B9 (5,15 Aladls
LS

3 s Lo pa b ¢ 3LTE o aobold

Olpl el e ieiles o (g joo pale olKuily ¢ Sloyd,)liaS 09,5

85

@b sl yimgsy ol b5 539 ] wunl 03)5 Cdn 595 1) (obj da gyl slaamd j3 &S W) (lyed 0 by SYMB] gl 5l (S 1B g Al
e b imgs 5| (Sl odis asuiie Wl 13 Sbj Lanls deng (sl wasuie S 68U (g el o ploul Sbj 859 cawl 4 Mo (8365 5Ly
SWlhae b (oyglaes «sygpe adllas ol Gum plply il o 8368 ol j3 Sbj IMB] a0 e 1) (gylais iy copw g (g (o)l dadls 5o
Slad sy 8368l jd Jole g0 cpl (owyp 4 oS sl

abadls ok oyl b dnlge oy ) dbsls cub )b )3 Codgize b b b3y ol 4 Mo (5358 &S sl 03l L5 oy yimgs 1] (gLaAEL
5 o094 (M 3313, g 55 UM (5365 ) )3 icmad bl ) 832 o] 4 Mo 5565 3 5l celbeud Jloin] ¥ j1 S, wlgioo
ol ol 03 (g s Ao

ol (NS 5 5 ey 4 olst U Canl (gl slaptimgly 4 55 i ey b )Mt il G g 2y (o)l Al byl 4y da g |y 1g g5 donlS
Mo (5355 oy 9 (2bij)l )3 & 900 Sletiiy <0l 5512 3 )l (Bilop a9 (2l Addls i 4 g b Sl o 4 b gl | Gl
D 3 pete 55 g )b il Co e g 2y ) Al byl o) Ll (b By sl 4

S5 PS5 5yl G313 )8 Aadlo o L5 8305 ol 268 5 51

(QFBIVY 35y AV callio cdly,o)

LV RUT

P b el S Gbj Bhg el S Ojlea g
b Sl elacdsle 5 b Slgl does ;> 45l S8
Se399 goly o Nlesdy lapma S > OYMS] (hoe
309 o] (FF 00 sl 6y, b Lible eMSte |
Capman 2oy ¥ Ly a8 (AgY )l (8ly9 JMST 5 e L)
Syt 2 Ol o S jsbas 5 (A3 )3 b oo |
Tallal 4 Stark oBw> wloly (Veo)cwl olpds 1 iy
oseil 1 038 ol ple s Sy bkl 1 (1AAY)
Sl b5 g ogdledr sl andls 32 3L Jlo S 0L S

loid olawd o g polis 392y (L) sxSTS Sl

b S Llle (ol (35 0 Clas] sSiwd (V) o)l
Saare g piY 0Kl Sbj 8 e ()l slapll
ol by (g3 > by M I (68 sl b
.Cw! (Specific language impairment: SLI) Jbj 85,
e a5 ol Sby M3 glgl 5l (S Sbj g o]
IMS) ol (W)l ol g98 cle 1y 398 Joloe 5l SO g
iy S0 Jle B b bn ()8 sl b gt by

“YY-YYIA- - FY :uﬁL NAAQVIVAYY :LSJU'M) s 5@[.0).))[1&? 09).? ‘Mly 9 W).Qf P91.C olKuisly cMI) )‘9L ‘L’))?‘ cu‘).Q‘J :J,M DM,}

E-mail: sm_shirazi@yahoo.com


www.SID.ir

Yy S Loswo ol 9 3L Tes)ls dabls

(SHld by ey dag der I (BLS Glao ke
ol sl ol g (YD) St aly (o)l dlasls
Dby co g g (2ly ) bl Jole g3 gy 4 Al
29550 s3a5 45 S5 By ol 4 e S35 15 (g5l
a3y (YY) iss 855 cpl Sl oMSie jop
2 Jelse cnl OB 5385 9 pae S L gl 2l U g oo
oyl5ol) (838" ol 3 Ll 3 )Shes (SigSe 5 ol 65518
ke cal 4 03 ol e g sl (s icamlie Loy
wiPrie JHST ol 3590 )3 d9290 (Sl lad (o 4y Lt
5 2y ) Al gy dinej > 0ad ploxl Clillas (g
Coyo glaShy g B! ol jles 858 ol L ol b))
Np ookl » b el o bl gl by
ooty e g g (2ly (g)l8 dadl L bls)l o Sloy sleiiy
S b5 g camsl 4 Moo 5 duyo 298 sl ()0t

W IREY S

U5 B39 ol &isoj 53 39290 (glaes L

390 E9:090 <5255 890 ) Sl (g, adllles
Bun diblS () Cuwl 039 and 9 3l i slyly ing) o
Bl 5b5 hy ol 4 Mie (5358 g9y adlllaar plosl
litod jolaiods ol (gygmd pals ) iy 3> hoy
sl 039r G398 el 3 B gy cnl S SRy 4 Faws
b gl 5 gyl Slllbey b Giagh argi polbs Jls
ity M) o8 Al oSty ol 215 glane
slp Slgie Gby sy cuwl 4 Mie 368 5l ol
ol 3y90 (b Gl Liej )3 39290 sloayylai oy
03 1S dy3k55 098 53 b L5 g ol (ST jobots 9 ol
Do a1y IS355 s ) S o5 393 o3 iy
hool el R g abie gy e
oSy g e e Sl LBy Codgioe
o0 gyhe )l el a4 ey b b
(YY)l

WWAY 7 oplosds XY 095 - Sulihs lgib

aw 4 Cuns ole £ JBlas  Sy0 Lj 50 9 0lo VY JEls Wl
don ) (Ws\V)ogd o> b oy (sl sllanl 390 U
Lib a5 SI5sS &Sy 5,16 Jgd 1y o8 ol o)) Kiimng
3);9 WT 3&4.‘0 2 .Lulyua BYSIERVE NI u‘.mu Lg)lu YIS
i p oy & S b e 4 S 5 S
Sy dpdise ok S Bl cul 4 bgye ok,
el 4 cunl S5 eges LBy g Sl Ay e OB
529 ] culpls g0 Line Jhom slagigeil )3 (oS 8
olssT d ,iby Gjped Kl e & cwl IS L;
(sal (pbgp (amb o Slos o) Je Sl ool
Y298 sy (oo g (sable

Sl yasis gy a8 glodes gba)lixe 3l (SO
PSS ol & sl pl s zoke (SU; Y
Gt G555 Sbj slaylas I o)luilinl Sbj sla b))
ol 4 Mo 8368 (VW) pde Hlae Cilysul VYD g5
Sbj Al golaw > (esite e b5 SV (L) B
SBLBo S g e (s (Bligly (gl m
Sldllas I gaix &5 (gysbas (VO)L5)b (b L slaai>
(§570- S po OMSUie y 0gMe (8345 oyl &S Wlodly L
O byl 3 el o (B5ly olusT) oy 8je 4> (SIS
Lyl (VAVA) s lsline

A e MB!I K e cde iy &S bl

slgal g

Aoy > ) Oldlhe @ > wgde dilie U
ool sax Je s Baa b G By sl 4 Mo (5358
SSie gl (dgy S e Lol sl ad S plogl S
Sl B 0 Gl ol jasuine b (65818 828 oyl
4 Mo 3557 a5 sl 0 o)Lil llas ol & b gy (ol
I ogan Gl oM oMe Sl Sy


www.SID.ir

Sl IS 3 e 9 als I albsls Y'Y

o sy L Ulp ol b &S cwl SleMbl g5
Jae b (o)l dadls clinl (YFYY)cwl Lyoyiwd > calivs
doio 2y )5 dbdle) (Bligly dils ) ale I
(YO-YA))IS (350 9 535y (2l 2] it s 2Ll

SSlidgly dals (VoVF) (ojlmd g (ool &yl o5 s
Sligly 8y 5l asle &5 caol Lol s g sl JBls
2 yoye g Cunl Sb; SleMbl g (oM g 53D e &S
ad) yE g B j9ye a5 (subvocal rehearsal) lao a0
5yd 4 oledbl 5,8 )y g Lis gly &S cul HLaS
SleMbl ()] 339 g0 45 (g ygbas g o odlinl B liiglg
(¥ ala g By 55 el 35 5 45 30 J

dadls) 3lidgly adls o)y lp BB lagby,
slaoly I (S (Yoo A) ohSan 5 Daal )1y 555 (25 58
P Sledpin g Slewd 55 (2ly )5 dadls o)
ol b e GllST 1SS adSS 51 eolaw ¢ anbs A3y Jbs
Sglate sl Job b SLdSU U 24 o dtwlgd 18548 51 alsSs
Wldlas 3 g3l olaw S SO ) b o b s UK
g 4lS xSl g (2l ) dadl e cute bL)
Sl (San iz S IS | Gl S
Ere 9 Gopd $pb ) eke G 2y S Al
P 2l )8 dadl & iE 4 dog La(YY)usl ausl
P 2ly 8 Al Caxsg (b )b b s SL
A Jalgd 03l s il 339 caumwl 4 Mise 8368

L By sl 4o (35S p3 21y (5,1 AL

P 2y )8 dadls cud b oS Wby ol o) Sidag
&S g ysbdy sl 4l ials b e cawl 4 Mine 854S
&S b (8355 L duslis o obwe Y-F CldST 1SS )
Ciillae S 8325 sl 09)5 b (oM b g (NS bl
¥V Y+ )09y 5loy95 o (4 it Mo I il

wwyp yskedy (Y++F) Gathercole 4 Archibald
OS5l dadls § aly ()l8 dadls i s dn b ass)

Saghwd po b a4y 15 )

59 sl 45 o)l 3)00 3 (oaate o Silimgy
ool Ylazs] o 39500 by ol S pas S &L L)
2 S e o i Gladss cpl WLled S Bdss )b (S5
(B)3,)3 3529 JSuie (355"l (g )pgid Sels (5oL 2Ulgs
5 lop3lSo 1 ol gygiund Lold all &y )lai b ol
dbul 1y b5 839 cuml ()90 i ol slaalossl L
P oS & byl pdas cul (Ko gy WS e
@ oS sl & Jb i ol aiius )5 bl
TR IERIP R XA E NIRRT R
Chamsky &S 4 a5 WS o kel 5,55, ol (YY)l
Ho ol > aS 5l demg b xSl lp o)l (VAAY)
(B)casd JSie o> (55 B39 ]

i1 gl i Y

Thee o |y bbby ol & L (Y-« +) Marinis
3 o6 L5 By ol & Mine (2987 53 (S ol W50
P o1y ol 48y o casl ol b JS (Bl Ll S
B3l el Canle 3j90 )3 (LBil3p (slaaylaamd oo 18
salss Sl (Sp p» oemes s RIS Gglate
e Bildp gl &S Cul ond o)lal cllas pl 4 A5l
(V)ogi 0 o313y cudyls 3 Slacydgiome &

dgiote Cud )l dler 5l (Bl Plas 4l 4 25 L
bgiye (o83l sloaylas 3 (o)laid (il cospus g aladls
a aoldl o bliyl cpen )3l zolae (Sbj B3 ] &
ol dlly 5 olaid (oo copu 5 2y o) dbabls cons

P9 ablp (365 nl 3 obj L

>y 6,5 aadls
Gaenily dladls bud Jlad sy ppds (g)l8 dladls
OB 9 B al) bl Jlb ©jgon 5 (o S )

VYAY 7 oplouds FY 095 - Sulivh nlgids


www.SID.ir

Yo S Loswo ol 9 3L Tes)ls dabls

A OldST LSS @IS o sals g JMB] 4 Miw 09)5 90
buas ol Yls! o iy dgng s clagSll 3 Slymss
ool 4 Mo S5 3,8las 351 05 93 3 (S Sl
P Cadgie il AT SllSU IS5 s SLs B
JebS 5 S50y > SSuie B oo i 1) ploje 515
@ Cod $978 (Sl p ogMe OlSL (g )l le
(FF)euils 3,Slae 83 5 (st b e Job

sladlles > (Y++V) Durkin 4 Conti-Ramsden
5 2ly @l sl o)l o b (uyn 4 50
bl b)) sl Gimgs onl > By S By el
09315 5 0835 sl DlelSt 1SS sesl 9 5l 2l o)
O3S Glp JuSy Gher e s)luid dhel sy
ool (Wechsler intelligence scale for children)
O Sl blite cMoles &S 54y oyl 5l S ol 65,8
e (Ul o Al 5 ol by S les] 3
(¥B)2l> 299 2y Jgbo 53 b 8329 ool

>l @ ddls sl lald cud)l (IS b
Mo (5355 50 S slocanl Jlazsl LY J (S5 Slsisa,
ooy lis Oldllas Jb pl b el plae  Sbijbsg ol 4
aalS Soluw 31 b obj sla slesjb (oblgh o coglas aS” cul
dadls IS @ bgrye 38ee g Canned bl > Slgi
Cudyls a8 aad o sl cpl bl awsl s sl o)l
)l cuwl (Sen Glo GVl Jbj b 4 (5,8 dasls
ol 3 by e olesb @S ol ond o Lails plete
PSS 4 e & (gyabd witus s (JLj iy
Ml (5)Sawd piline o5 L9 o (SIS Sb; Sy
» Evans 4 Mainela-Arnold jokaio pod & .aSiws LU
o SYgb b5 il alS dobuy SIST gy 4 glaalllas
Ghp @SS bl 0Shes  Jbpw i CuBye
(competing language processing task) o,  (Sb;
Sg8 o ilby S5 oy S5 > o 8 ol & amshy
W3 o (565 (dler b B S ) oligS wMar I o ypd 4

WWAY 7 oplosds XY 095 - Sulihs lgib

laadlbs sl o 5] oo b lojed (Sbj 539 caml 4 Mo
0 el ot b s lojed Ohgods ke il p
o] 4 Mo Jlo Y=V S8 Yo (g, adllan o) Xigid o0
ol D9y (gl ol Jols @mls b el L5 B3
(¥Y)0,8 aoli 1y oy ()8 dlabls o (o) Aladls 4> wlS'g

S5 Bhy ol 2l @S Al )l 4 S]
SeoligS dadls (clayges] pols Jg cwind cass b jba
&S A8 o U 88 Ohgo e s oli o ole
Sglie aalllas 3)90 (SlBErer BmLE B S cpl U]
5 Sl ol B3y cel b g Sl 0l By el 4 by
& M 5555 &S dg ol 5l (S s s b cwl (S0
SLpli bRy cowl 4 cuns (S g Sl b Bhg o
\.Q(»I Ced Auils Q.\.oob}f dbsls y SPod ua;lsu
(YY)l Hlis ole GaeelisS dlasls

el 4 Wiso 5395 )3 (L) 9 2y (5,15 Wbl (o b
b3 239
P Ol s (6500 oS cwl ol (S sales
Ll 83y ol & Moo Gl 5 Sl 258
s Marton .(Y+)o)by bls)l aly ()5 dask oM
o byl wyp Gaa b adss YooY Jle » Schwartz
b Bhy sl 4 Mo (S35 3 (b5 Syo g ()8 dadls
5 ¥ ] e 3Skes ol 5e5 &5 200l plos
Dgr 5,8 bl sazmy ISy BSlisply ddls L lalal,
S laygesl 5l 39 le addllan ol 53 ooliwl 3540 CaJISS
9 Jsb bbd jl a8 Mex 3l eolaiw] b oMes Spd g LS
O35S iy g a2y Cud )b idg Colite (o8 (Shemn
Dy yidgdme g Ylopd 4 Cowd b 839 ] & Mo
2 08kes EalS @ e (620 (Shomn g 4elS sk Rl


www.SID.ir

Sl IS 3 e 9 als I albsls \rd

ouiby i) «lp gbier  yeba potential: ERP)
@ Mo 8565 Hasuis ¢y (wlus <o)l ERP § EEG
Sl s Ghiby Ul (FA)us obj s,

(M)l Sle g 8Ly b 5> gl olie 8BS i
Joe ST Ml sy i w31 32 51 45
el ((SliS) o Sloj sladiir 4 ol «alsid clagSl
st SleMbl gl sl 5 (o)l Jogr 5 snglojl
g Mk (5)lid oiby bo)he des I Jasre Sl
B b g Ges o Slas @ glaid bbby o IS
»eled Sl npeee Sl Sl wolid by

ol 48,5 )15 G 3590 5L 59 ] 4 M 8568

4 Moo 355 )3 olj b gyl (5313 S bl
Fbj B3y cu!

ik b oosd SLl Sye 93 @y Ay Uy
slately B cnpin 5 Ol jeeludise 50k slue
s ly @ (il 3 oA ) (FY)ewl Sbj
S gl (oilby g iS sy 2Uly A5, «s)laid
4 e g e B BE cos 1) Lelh g S
g bgly pb dbml clp & (2ly LUly w8y > S
9 2980 sl (6)9p5 CHer g Sl (2liS 50 9 (5)15 1)
Aalgs Jlosa 1) (365 cnl 3 Sbj oMt j plosl e
(P87 )il

2 5 W S e gylaid (Bl ) el
ool el (L5 o0y Y] 4 M 313 Sy o oM
@ Mo (365" 4 bgpo lalllas 5l (S ()l 5L 8329
5 ol g kS Sy SYMS! n bloyl L) By ]

Djyile Ojgody OMer I Sy pp 4 &S 3980wl ol 5
A & WS o e & Jo 0wy G0 b (G by
S ole Jlste ygon |y Lol 5 0,500k 4 1) alex ol aolS
Gl 2 Mire 555 450 oLt b)) ol 5l Jol> b
San (5ily 5yl gime polods i 09,5 L dulio )3 Sbj B3
4 Mo 09,5 andl .00l 5l 4 jeSde RIS )5 1) (gyieS
Slls oyl sl plabls 3 Folis Sl 832
SlalS opsholy > b bl e dzdls YU doluy b Cbin
S yebar il b delen &5 e 300 LIS
ddls cd)b o5 CéS wxmd G ilnle Dy Fheo
S sl Sl cus Sby ob il plete )
dadls LS IS 3)Ses () ol (See il alS
il 586 b5 85y caml & Mie (355 10 2ly )
Ml (gylais (31 39300 g &S (bl 51 (¥F) 3L
ool & aelsl p> jls abaly 3,8 (Sbj Gl 5 by xS L g

S Gl

sl @S 5 ColiS Gl (o)t ol
Jols yol cpl il (gylis oleMbl )l solatwl 3 (655 50
w3 Sy BB glogud a4 (gylas SleMbl Eils
SR SV NEN R SR B SV
Il Ay g S)loe S o ()laskd Sy (5 )l
ok 5 LIS (08 g5 ald sl ol oo oo
P Mo b o & LK plpls (YY)iie bl
()b gyl I phm sl gy 4 gy s il
(YV)8gdie JHST s o (6553k 9 (SLj

Ay spia Celsib Glgd 3 s)ld (Bl (Ul
FE ohe ol wk pals e ol olple WS
slaglyel s (Seiglesd slaggySoilul il jasis
5 (electroencephalography: EEG) 81,5 lawils xSl

(eventrelated s, 4 awwly s Sly bzl

VYAY 7 oplouds FY 095 - Sulivh nlgids


www.SID.ir

v S Loswo ol 9 3L Tes)ls dabls

(Yo)pb s Sale V&-YF L;

O Moo 8565 W 00 zusy eSt &S 4o o

S (G dilisee golaw 53 4 ol 2 ogMe b5 82 el
G5 Bhy ] ) dsble el o)

5 VA4.) Baddeley 5 Gathercole 4 (Y-+#) Gathercole
e 835 ol (2ly )8 Al e L) (glayla (VAAY
3);9 W»] LY M.wo ul§>9§ )0 0 uo)‘)f LSLQWJT LY L}" »
dls > ol (g o polaidl (Biby el Gl L
35y 3 S Wlg e o s gyag) 2y )
A g0 45y SSly L 295 g5 4 oS 2l 2 lg
OB3ly 63650k sl 2y (5) Aadls oS Lino ol @ 0,135
oS 23l (Y5 5 (S plgsa dlgiee 21y )8 bl asl,
b B3y ol 4 Mo 368 )3 Sbj slacaal jop
b 8329 ! (procedural deficit hypothesis)  slles
& e sjlidle (b ad) bed s jsba g )
Colos 2)90 |y (BLS 5 (I laylee sl 5 5L
XS oo ol il ladadl &Sl den 5 ere a3 0 )
bl il B g ol 5ied phe sloair )3 pluw ol
P kel glaala (S g Slrusg  ogde

ol (GBildy el &yl (Sl By cuml wlidcde 350
2 b5 83y cal 4 Mie (8398 (i slaay s 3l
Obj by S5 A Jie o g 1l JSie SleMbl yijlo 4

WWAY 7 oplosds XY 095 - Sulihs lgib

() oo b 1y el o (655 50 (sl B3la g Y3

Ol Mg g S ulp & e plagtiby e
lod ) widle 3] (LS ploj > witen (5905
O35 0 b hiby a8 Wb ol clidsy (adb e
2 OVl g G 4 Camd (3U5 by sl & s g Aoyl
Oiby cepe 3 Gl a Ly Wl gl a8 b
2l ISde ()l A jloRgd 23l 5 Gl
Sy g oo Bl a8 cegn b dyygn &5 Slej o
4 JuS C o b o B0 8358 (ol yd off-line wMes
Ol Az s glie (3550 sty bidas o |y (ISl ] S8
e Sy 4 bgpe &S (egie (Sibp Slles 4
(FF YA ims olas]

Y-+¥ Jl ,> Montgomery ¢ 13 clallas b guwen
il g2y Cue s Blite Sl oy p Bua b hagh
ol g Mo (5355 Mo S5 (g9 2]y ()15 dlabls
FUS Cop S A dg ol g g2 b bl SL5 bRy
ol 2 2ly @) Wbl 5Sles g5y ke b Sy
s gibime psbay wlgiee Wl calple oy (58
Gl (b Copu l SuS Gope b &S oyl S
28 b |y ks ol plagh s S S L) s
Sl S e ool (6)SCtwd &S Wl 0old L &S (g yeboay
dlox 5> Blgi g S )3 ¢ b5 By ol 4 Mo (IS8
dlo i Sllac y ita 5l 253 g 5 i |
(A5, axsls oy (olS

P e Gb Bhy caml 4 Mie 5,5 S
) 5SasS e oS35S ) 5 st S iy
sl 4 Moo I35 S5 sl 2 ST A8 o Jae lbog5
S o 2 oalpl Bbioe d9me o LRI L L) B
ColiS b (U5 by ol 0 Mo 898 (b5 B3l I3 &S
sl (a8l by G & sl 4 cuns (g%
Benasich lawg o Jsb (glasdllas (¥V)aS o Jos gy 0
o |y s bine blo)) 48 15 plogl YooF Jlo o olylSen


www.SID.ir

T3 R I RS VREIV- U SN P RTP LILVZTIEN YA

(FYYA)b o d9u00 8365 (il 5o off-line & Mos
PR U“’)b)" Cas pw b ‘_gbl).'a‘ &S Cowl ol oD
OleMbl (pus” (Bl cepw b ool b anslio o Al o
oy by Syl bl (alia Gloj soly ) 1) sy
w3 e ol &5 Slidos @ls 4 dag b culple (OY)S
SHNS iy ey 1 L) 85y ] 4 e 568
4 Mo (555 53 LT &S 550 gyle gy ol )ly08 5
&S Canl OleMbl u»)l.)).: £S5 Cae g 4@‘4) 559 (_auuud]
LT 550 slieds a8 o bl 1) (2ly ()8 Al (slayais
2ly o) dadls cd )b (IS LMl iy oy
6553 dagly 11y bl cnl (K68 oo b 0,038 e 4T
SPAS ooy sy 3l aST (60]y8l 50 &S Lo ol 4 S 5
OleMbl oyl &S Sl Gae > SogS &S S ygod)
9wy il LT (1S gyl 1y oleMbl g sl 5L
S Wl LTSl S0 sy 5l 5 298000 pll 58
2 Bpky b Gl 5B g 0o She 650 3 2)lse el
Byl 5l g ol ulidl 1y ol dladls cud )b lem al ¢ 5l y
bl gl sl A3l (s 5Cunfd iin p39 il ST S
4 (Gl lagingsy P8l 4 Sl (9390 iz 380 9 LS
@le 5368 0 oSl Gl bRy ol Jled 38 50 L
M Gl o w2 4 Ol &5 gty J (S )b
Golai Gl Ll b latagh el
S90S slag,b 9 (randomized clinical trrial)
P had & ol jingh e .Cuwl (single subject study)
don 3 5 S By el el Jle 5580 calis gl
Sl (53t S8 4l g nls ] gy Glop g b))
S b gl b gy (3L gaojes 538y calS &

Generalized &l b (V) o 48 8l cov 1) Ll
ol 4 e 5358 3 b5 p 9 Sbj Ll Slowing
S o g Sby oMbl gas (pilby 5l b Sbj Bk
ol S e Dbl Eilay cudils 1) Slacedgase &S Cul
O JedlpSe ploj ad S8 4 e o (B el
29> 290 (FAgdioe ok (395 L awlie 3 (5358
(Leonard’s surface hypothesis) 5,bgd  odaw 4,k
Cabybo Cydgiome 5150 (Sl By ol el 3l ol
Generalized & )l U ajlie a5 3g 0 2wl oby IS
Cegw b b |y Obj e g by OMSUe ¢ sl Slowing
S Shy ¢ (raw )l (nl p oMo Wl (S
5 on SO 5 35de 3 jate Ban (glagl; (Sitwss]
S SRy polelp 1) Gdsdige Sl > bgls (9,
PSR S Shy e gy s (L) (S
Sgiwd SB19SS (0> sl 04 GBly dog5 )90 (5595 (]
duslie jd oligS ipud b (gygmmd slajlecsT oS (g ebay ol
4 Mo 395 slp S Vol (53 b (5)gd slajlesS L
o b sl oIS 5 5SSk (L 5i2g el
A1 Gy g el 4 Mo 5355 4 bgyje (il oy s
@ by pald cpl &b adie dbml gt el
9 96 sbaylidle & wiin oiby cud b clacgdgisw
SNSRI (TP A LS RS A A
@ Mo 5355 0 &S Cuwl oas 02l L 35 s Slalllas
5 Col 0l d9a0 (ol g 2y (o) Al ¢ SLj g ]
aS ol iy > IS Cudgdme ,S5LE Ll )3 300 diels
@y ) dadls > ISt 55 9 08 il oyl sa0b
P NS Aiej )3 35290 sladylai b Luljen (0 )l
oS Sliiod @l (3bj B3y ] 4 Mise 5358 ML
Jelgs 51 S (S plgisd) olaid Sl e g Aol 5
sl o33 plol (b5 Bi2g ol &0 iz SIS355 3 5
2 sa By o] 4 San o555 oSl ) ) S

Syl e (g)laid din 5l eieds cledMbl il ce

VYAY 7 oplouds FY 095 - Sulivh nlgids


www.SID.ir

ya S Loswo ol 9 3L Tes)ls dabls

5 IS (las o (paplS LS o po Cudy )b iz
1S5 G ) (V)25 Il Gl ) ol (5l
Cab )b Qo) 3 4 (Gbjgal g Dliyyed 45 Aimd o Lt Salyd
Cadplo Gl 4 e Slgiee 035 0 g )8 Al
&S 5 g pgelS by pin 2ed (o)l dadl
G5 o 3o b (o) Al b pigel sshind
@ ol 565 piline ST ol el eyl 5l S n-back
S0 wnl 3 & cul oluel (3,8 1S5 g shel 5 g
u.:l).sl i ‘&ucla dds p ogMe @l ped opl WLleslis]
o lp oroes (V)Mo 350 Son ) S
b 8y el & e 8358 SuS bihy e
a5 15 0313 gy 4 W8 et el 0 a5l
4 Comd b5 Bhy el a4 Mo ligel il Gl ool;
Cunl (6yiguelS doliyy S dast forword  Sbj aldlae 4ol
S osibr sblly 5 by Copw s ln &S
gard > Cuwl 02d ALk b By ol & oo S
SSwiwgST Llod 1 saal 3lye) (clacS e a4y 483687 sl oyl
oMb S5 gl Sy u_i‘.w:?fl sl Sy b deu
@l ST Jb » 4 (TAPgd e Jdsi )L b oy
buwg Jed cpl 5l Wty O ol 584
ok slp)b b g odd Ed cdiy ol )S0leys 5 ol Sidag
byl (KN65s sag Spia ()i SeS 298 (oyp culio
aSly ey 832 cml 2> (B335 )3 b 6 Bl 5 b5 o

Do daled oole sl 3l 4o

(5 5 4
ol 28y olygd Sbj SYMB! 1 (S S g ol
) b e )b > i sy (JUS cpl jop Jlo s

20l 5l il o sl (gylhis (Bidp s 15 9 (3

WWAY 7 oplosds XY 095 - Sulihs lgib

TS a8 olaay s olite g 0L dlasd 39 LY
ol Bl g (Sbj g (3L bazmn slaody 4 cglite (g late
&S asl (SOBS olbl)l 4 ey pie 5,55 0 30085 L
Vb oS S8 plen )b NS b ey ol I 6 e
L) 2 ol slralas I G e iy Wl ol
5 s by cepe p pal lMbl il gaS
ly (99 & glite gl I (2ly ) Al > el
35 slagawyp dajY &) IS L Ly 42 5 5,0
g b Glbly)l lsn cwl Hlasl pbay (glodom, 39390
Sb plis Abhe alba glag b ol o1y slods

(S By el @ Moo figel il 4T 4 g L
SMSlse a4 Cas H5)ly 8L, clacuw] 4 Ll ofg
Ol I (phn 3 o g Mmoo Ui Caeglie (S
Jadsds lieel ily pl o b oMslae oS Wles S slpsiiy
o basly 4 e Bl by slacadgie
Jols 5 oad ailojle OMalie dwy o Jlaids gl oo
529 ool & Moo figel il )3 (B (slasi]d o0l
Ol 3 & g Slrder g OVlie sy OV )aiud wree (S
Loyl i g <SS o)y bl 5l (S 56 ad el sy
Sl il g ()8 Al dles 3l 3Ll slasiiailys
2 Sl by (Fr e g o gy ol Sl e L) 2
ol (b)) los Sgse polateds (3 slaojo> ool

29y jel 45 amd e 5 &S 3l dgg (gamlyd
Mo 355 2y (o) Adls (g yglobafo i Wl g imd
Coghi 1) Gy OMSe Jld 368 s 5 SLj g ol &
Al pasetio Jbj lacusbse | il 3 (higel nl S
5 Cuol o Lpili o)lod 5 > oolul daloialy (13)9] jbolia,
5 lisgly dils cul liigly dib 5550 5,8 el
O 35 e gy T 3 &Sl cledbl 8,85 )5 L
Slgiee grdyte 95 )3 (G Hepe sl (AV)3)1
IS0 sy Jbdz (Wl gy b ©json
Sl Alae 2655k @il (o b S 5 pre Ol


www.SID.ir

Sl IS 3 e 9 als I albsls ¥

ol 9 bj)l » & 298 S HoSide Clillae gl
>y )8 dadl cud )b a4  Jbj b3 WT @ Mo 8555

A oS (glalinn Lol 393 4298 5 (gyltd (Bjlp Copw g
o bl gl atdly gy slaiagh 4 5l dwy
e U Canl (g)laid (hilayy ce g g (2ly )8 dladl>
B s iy copw p (g o) Wbl LT & 593
9 ol o Pl daly G &l bog ol uSe by o)

2,13 0959

REFERENCES

1. Mohammadi R, Shirazi TS, Nilipour R,
Rahgozar M, Pourshahbaz A. Comparing of
metaphoric ~ expressions  comprehension
between hearing impaired students and
normal students of junior high school. Journal
of Rehabilitation. 2010;10(4):15-20. Persian.

2. Mousavi N, Shirazi TS, Darouei A, Danaei
Tousi M, Pourshahbaz A, Rahgozar M.
Comparison of some of pragmatic skills
between 4 to 6 years old Farsi speaking hard
of hearing children with normal hearing peers.
Journal of Rehabilitation. 2009;10(3):60-5.
Persian.

3. Angell C. Language development and
disorders: a case study approach. Sudbury,
Massachusetts: Jones and Bartlett Publisher;
2009.

4, Stark RE, Tallal P. Selection of children with
specific language deficits. J Speech Hear
Disord. 1981;46(2):114-22.

5. Paul R. Language disorders from Infancy
through  adolescence:  assessment and
intervention. 3" ed. Mosby
Elsevier; 2007.

6. Ramus F, Marshall CR, Rosen S, van der Lely
HK. Phonological deficits in specific language
impairment and developmental dyslexia:
towards a multidimensional model. Brain.
2013;136(Pt 2):630-45.

7. Fisher SE, Vargha-Khadem F, Watkins KE,

Missouri:

ol sy oy o Wos S Slagiy ol Kimgy ) s &
Sl as B80S pl » Sby oMl (Bll el
M le ams (0 g oellae sladely 4 e ol
by ceyu g (2l )8 dbdls g0 b akaly > Sl
ool o bl SU5 By camel 4 Mine 5398 53 (sl
o) S e s & sl edby lis Ml oyl o
@ arg b oulpl o)l 58 oL See g9y Sl Jols 0
9 0b) SN > oyl iy o p g (2ly Adls i8S

Monaco AP, Pembrey ME. Localisation of a
gene implicated in a severe speech and
language disorder. Nat Genet.
1998;18(2):168-70.

8. Lai CS, Fisher SE, Hurst JA, Vargha-Khadem
F, Monaco AP. A forkhead-domain gene is
mutated in a severe speech and language
disorder. Nature. 2001;413(6855):519-23.

9. Leonard L. Children with specific language

impairment. 2™ ed. Massachusetts: MIT
Press; 1998.

10.  Soriano-Mas C, Pujol J, Ortiz H, Deus J,
Loépez-Sala A, Sans A. Age-related brain
structural alterations in children with specific
language impairment. Hum Brain Mapp.
2009;30(5):1626-36.

11. Maleki Shahmahmood T, Soleymani Z, Jalaei
S. A comparison study in test of language
development (TOLD) and speech samples
between children with specific language
impairment and their MLU matched group.
Journal of Modern Rehabilitation. 2009;2(3-
4):25-33. Persian.

12.  Maleki Shahmahmood T, Soleymani Z,
Faghihzade S. The study of language
performances of Persian children with specific
language impairment. Audiol. 2011;20(2):11-
21. Persian.

13.  Tomblin JB, Records NL, Zhang X. A system
for the diagnosis of specific language

VYAY 7 oplouds FY 095 - Sulivh nlgids


www.SID.ir

¥

Sl pwis Lo palb 5 (53LTes)ls anbold

14.

15.

16.

17.

18.

19.

20.

21.

22.

impairment in kindergarten children. J Speech
Hear Res. 1996;39(6):1284-94.

Nettelbladt U. Current theories of specific
language impairment (SLI) in children.
Logoped Phoniatr Vocol. 1998;23(3):97-105.
Joanisse MF, Seidenberg MS. Phonology and
syntax in specific language impairment:
evidence from a connectionist model. Brain
Lang. 2003;86(1):40-56.

Marinis T. On the nature and cause of specific
language impairment: a view from sentence
processing and infant research. Lingua.
2011;121(3):463-75.

Oetting JB. Children with SLI use argument
structure cues to learn verbs. J Speech Lang
Hear Res. 1999;42(5):1261-74.

Mohammadi M, Nilipoor R, Shirazi TS,
Rahgozar M. Semantic differences of
definitional skills between Persian speaking
children with specific language impairment
and normal language developing children.
Journal of Rehabilitation. 2011;12(2):48-55.
Persian.

Mohammadi M, Nilipour R, Shirazi. TS,
Rahgozar M. Examining expression of lexical
categories in Farsi- speaking .children with
specific language impairment. Journal of
Speech and Language Pathology. 2013;1(1):8-
19. Persian.

Yazdani Z, Shirazi TS, Soleymani Z, Rrazavi
MR, Dolatshahee B. Determine the
effectiveness of Non word repetition task on
some language indicators in children with
specific language impairment. Journal of
Rehabilitation. 2013;14(3):115-23. Persian.
Lum JA, Conti-Ramsden G, Page D, Ullman
MT. Working, declarative and procedural
memory in specific language impairment.
Cortex. 2012;48(9):1138-54.

van der Lely HK, Christian V. Lexical word
formation in children with grammatical SLI: a
grammar-specific versus an input-processing
deficit? Cognition. 2000;75(1):33-63.

WWAY 7 oplosds XY 095 - Sulihs lgib

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

van Daal J, Verhoeven L, van Leeuwe J, van
Balkom H. Working memory limitations in
children with severe language impairment. J
Commun Disord. 2008;41(2):85-107.

Cowan N. The magical number 4 in short-
term memory: a reconsideration of mental
storage  capacity. Behav = Brain  Sci.
2001;24(1):87-114.

Jonsdottir S, Bouma A, Sergeant JA, Scherder
EJ. The impact of specific language
impairment on working memory in children
with ADHD combined subtype. Arch Clin
Neuropsychol. 2005;20(4):443-56.

Baddeley A. Working memory and language:
an overview. J Commun  Disord.
2003;36(3):189-208.

Baddeley A. Working memory: looking back
and looking forward. Nat Rev Neurosci.
2003;4(10):829-39.

Baddeley AD, Thomson N, Buchanan M.
Word length and the structure of short-term
memory. ] Mem Lang. 1975;14(6):575-89.
Haresabadi F, Shirazi TS. Phonological
working memory and its relationship with
language abilities in children with cochlear
implants. Audiol. 2014;23(5):1-13. Persian.
Montgomery JW. Working memory and
comprehension in children with specific
language impairment: what we know so far. J
Commun Disord. 2003;36(3):221-31.
Montgomery JW. Verbal working memory
and sentence comprehension in children with
specific language impairment. J Speech Lang
Hear Res. 2000;43(2):293-308.

Archibald LMD, Gathercole SE. Short-term
and working memory in specific language
impairment. Int J Lang Commun Disord.
2006;41(6):675-93.

Nickisch A, von Kries R. Short-term memory
(STM) constraints in children with specific

language impairment (SLI): are there
differences between receptive and expressive
SLI? J Speech Lang Hear Res.


www.SID.ir

Sl IS 3 e 9 als I albsls ¥y

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

2009;52(3):578-95.

Marton K, Schwartz RG. Working memory
capacity and language processes in children
with specific language impairment. J Speech
Lang Hear Res. 2003;46(5):1138-53.
Conti-Ramsden G, Durkin K. Phonological
short-term memory, language and literacy:
developmental  relationships in  early
adolescence in young people with SLI. J Child
Psychol Psychiatry. 2007;48(2):147-56.
Mainela-Armold E, Evans JL. Beyond
capacity limitations: determinants of word
recall performance on verbal working
memory span tasks in children with SLI. J
Speech Lang Hear Res. 2005;48(4):897-9009.
Arjmandnia AA, Seifenaraghi M. Effect of
rehearsal on working memory performance in
dyslexic students. JBS. 2009;3(3):173-8.
Persian.

Montgomery J. Sentence comprehension in
children with specific language impairment:
effects of input rate and phonological working
memory. Int J Lang Commun Disord.
2004;39(1):115-33.

Bavin EL, Grayden DB, Scotti K, Stefanakis
T. Testing auditory processing skills and their
associations with language in 4-5-year-olds.
Lang Speech. 2010;53(Pt 1):31-47.

Dlouha O, Novak A, Vokral J. Central
auditory processing disorder (CAPD) in
children with specific language impairment
(SLI). Central auditory tests. Int J Pediatr
Otorhinolaryngol. 2007;71(6):903-7.
Montgomery JW. Effects of input rate and age
on the real-time language processing of
children with specific language impairment.
Int J Lang Commun Disord. 2005;40(2):171-
88.

Alt M. Phonological working memory
impairments in children with specific
language impairment: where does the problem
lie? J Commun Disord. 2011;44(2):173-85.
Fortunato-Tavares T, Rocha CN, Andrade

44.

45.

46.

47.

48.

49.

50.

51.

52.

CR, Befi-Lopes DM, Schochat E, Hestvik A,
et al. Linguistic and auditory temporal
processing in children with specific language
impairment. Pro Fono. 2009;21(4):279-84.
Hill PR, Hogben JH, Bishop DM. Auditory
frequency discrimination in children with
specific language impairment: a longitudinal
study. J Speech Lang Hear Res.
2005;48(5):1136-46.

Benasich AA, Thomas JJ, Choudhury N,
Leppidnen PH. The importance of rapid
auditory processing abilities to early language
development: evidence from converging
methodologies. Dev Psychobiol.
2002;40(3):278-92.

Gathercole SE, Baddeley AD. Phonological
memory deficits in language disordered
children: is there a causal connection? J] Mem
Lang. 1990;29(3):336-60.

Bishop DV, North T, Donlan C. Nonword
repetition as a behavioural marker for
inherited language impairment: evidence from
a twin study. J Child Psychol Psychiatry.
1996;37(4):391-403.

Helenius P, Parviainen T, Paetau R, Salmelin
R. Neural processing of spoken words in
specific language impairment and dyslexia.
Brain. 2009;132(Pt 7):1918-27.

Kail R. A method for studying the generalized
slowing hypothesis in children with specific
language impairment. J Speech Hear Res.
1994;37(2):418-21.

Tallal P, Piercy M. Defects of non-verbal
auditory  perception in children with
developmental aphasia. Nature.
1973;241(5390):468-9.

Evans JL, Selinger C, Pollak SD. P300 as a
measure of processing capacity in auditory
and visual domains in specific language
impairment. Brain Res. 2011;1389:93-102.
Montgomery JW, Magimairaj BM, Finney
MC. Working memory and specific language
impairment: an update on the relation and

VYAY 7 oplouds FY 095 - Sulivh nlgids


www.SID.ir

¥y Gyt Logwo yalb 5 3LT o)l anbld

perspectives on assessment and treatment. Am J Speech Lang Pathol. 2010;19(1):78-94.

WWAY 7 oplosds XY 095 - Sulihs lgib


www.SID.ir

Audiol. 2015;23(6):32-44.

Review Article

Phonological working memory and auditory processing speed in

children with specific language impairment

Fatemeh Haresabadi, Tahereh Sima Shirazi

Department of Speech therapy, University of Social Welfare and Rehabilitation Scienses, Tehran, Iran

Received: 4 June 2014, accepted: 13 August 2014

Abstract

Background and Aim: Specific language impairment (SLI), one variety of developmental language
disorder, has attracted much interest in recent decades. Much research has been conducted to discover
why some children have a specific language impairment. So far, research has failed to identify a reason
for this linguistic deficiency. Some researchers believe language disorder causes defects in
phonological working memory and affects auditory processing speed. Therefore, this study reviews the
results of research investigating these two factors in children with specific language impairment.
Recent Findings: Studies have shown that children with specific language impairment face constraints
in phonological working memory capacity. Memory deficit is one possible cause of linguistic disorder
in children with specific language impairment. However, in these children, disorder in information
processing speed is observed, especially regarding the auditory aspect.

Conclusion: Much more research is required to adequately explain the relationship between
phonological working:-memory and auditory processing speed with language. However, given the role
of phonological working memory and auditory processing speed in language acquisition, a focus
should be placed on phonological working memory capacity and auditory processing speed in the
assessment and treatment of children with a specific language impairment.

Keywords: Specific language impairment, working memory, auditory processing, children, language
disorders
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