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Abstract

Background and Aim: Auditory processing disorder and dyslexia are shown to be related in many
researches and they are known to have high comorbidity. Most of dyslexic students have some
problems in auditory perception. The purpose of the present study was to investigate the effectiveness
of central auditory processing rehabilitation program on the dyslexic students’ auditory perception.
Materials and Methods: A controlled clinical trial was conducted. The population involved dyslexic
elementary school students studying in a learning disorder center in Tehran. Using convenience
sampling method, 30 dyslexic students with central auditory processing disorder were selected and
were divided into experimental and control groups. Central auditory processing rehabilitation program
was designed in 12 steps together with different practices for dyslexic students. Auditory perception
test for hearing impaired was conducted in the pretest. The experimental group received 15 sessions
of central auditory processing rehabilitation program. Auditory perception test for hearing impaired
was conducted in the posttest again and follow up was administered five weeks later.

Results: The data analysis using the multi-variable variance analysis with repeated measures
indicated a significant difference between the mean scores of auditory perception in the experimental
and in control groups in posttest (P= 0.05).

Conclusion: According to the results, the effectiveness of the rehabilitation program on dyslexic
students’ auditory perception was confirmed and follow up showed that effectiveness was stable.

Keywords: Central Auditory Processing; Auditory Perception; Dyslexia

Cite this article as: Masumeh Ghasemi, Mohsen Shokoohi_Yekta, Saeed Hassanzadeh, Ali Akbar Tahaei,
Mahdi Kazemi Dastjerdi, Parvin Jafari. Effectiveness of Central Auditory Processing Rehabilitation Program on
Dyslexic Students’ Auditory Perception. J Rehab Med. 2018; 7(1): 59-70.

* Corresponding Author: Masumeh Ghasemi. PhD in Psychology and Education of Exceptional Children,
Tehran University, Tehran, Iran
Email: mahnaz.ghasemi@gmail.com

DOI: 10.22037/jrm.2018.110614.1412

J Rehab Med. 2018; 7(1): 59-70




ohBss g omld
- I =

39 &I 1531 33 535 30 (55T v 319 33 (Il 9F A0l 3 (g 31 Lot
g3l 30 313907 kit

F b Cpgp & bl (63 5xind (sige )‘Lﬁlzz’u@ HSlde ool pme Sumw LS (P 5S Cpuxo M owld doguaze

Ol ol sad e sy pole g (ol lgy 0aSiiily ¢yl yag olSily Hluishy Y

Ol eOlys ey pole g (ooliddylgy 0uSisly oyl e ol Hluisly Y

Ol eolyrg e adionilys oaSiily oyl ) (S pole oSl wlid (oleid 09,5 Jboliud ¥

Ql)il ‘Ql).eé' sy F}J“‘ 9 u“’h“:’db) saSisly ‘JUoUo aoMe oKl )libt;»‘ 0

Ol (lys e oionilgs g (g je pole olKuiily ¢ pdiorilys oyglie (658> (goomiil S

EAYRU VY dlio Gipds  ITROIAYY dlio (505 VFR0/+ /oA dlie il %

oS
Slaal g dodio

sl 39T 51 ol 5 35 Yl sseah 5 ok Lagye K0Sy b boimeds J) ool 3 elsSlol s 655y i Lbilay JDESI
sl sl 3 ot Sl 655 o oyl Uil sdolsy sl ol syt odm by il tmgs 5yl (6t STyal 55 MSe
B gy 99190

Y] S1y0 5l (S 50 Sl b (i b & g bt alafie (ljgel il Jols Simgdy ()bl anole 301 0lsS 09,8 L (2l (aloj)S Sy ol gy
loogS ) (B s )3 (£ Hgal Uhgy 4 S50 SIS il MBI L lelu)l Seal il Yo kg (Bigel 4 Jorde i b s xS0k
63550 olid Ghon (iugly asln ande 10 (ilefl 09,5 05 121 09,5 93 52 sl oigeilitie o (alsid el L SL3 ln s)lis STl
il (sl A5 plol dm atin O (65 sl S Il oy sl 05 Tl 09,8 93 o (sl seslm 3 Ioome (5 lasts Sl ygesl oS 2l
2035 03l S (6350310l b (g pitoriz byl U1 5l lanazily

b asl

Iy VL lyes Lilojl 09,5 o (P=+7+0) 315 3939 Jbline cglas yg051 s y3 oIS 09,5 9 Lyiulojl 09,5 (o )luis Sysl @l s (pSlo a5 s lis gl
L5253 03,5 S

S A

SB35 xS g 0b 20 ledlo)lb ligel il ()lid STl (6350 6k B3l JMS] teils Al ot T el Cusd 4 s & g L
29 @l gl

Sl b 3l

Syl t il STl 3850 g5lis o3l

O] o)l 3 ¢yl e BRSNS Wil 515355 (303901 g (owlind(y]gy (§258D . comwld doguare S5 1 5] gwwo O g9
mahnaz.ghasemi@gmail.com : oS g s w 38T

# (AT Qb iegl — el aslibod




Published Online: 2017. June .19 Research Article
- -

Slaa! g donio

Sine) 51 <355 45 sl o 13 cply 3l Cosli 5365 15 Len ime b s o ] 3 48 el IS g5y Sloblusyl
logbjgel 5l s)loyss g B Lhom oyl o 2gbe Gl (938 4 Glployl Koo Sle 4 sl Mooy ulgs B
odled [Sie g 3yl lya 2y8 (S5 Jobo jd WA pl g dnlge cunsls b iles 40 o Sinyd clan! glacus,d g O)lxio
o5 My g ey b 5] anlo Ll T3, 555 oo plos 5o cnl ISutio gl 45 ol b1Vl o] clalss ) S, Lai
S5 5 pllyw Lol it dalge (Mal) (2,5 (om0 MSie b o Jobo ples )3 dizpa plodlo)b (368 51 ()l b0
RUNWURYR s Sl fuiles 13 5 canl WS il fuiles Ll iy oo (uled la)lee (b paw 4 g Wgd o o3 ls)
ST s 3)lg0 opl dles 517 oM saoligS abadls g Pmpw yauel F B lsgly (BT S e JSiie s SMSCe
o )lal " 2y el 4,k o Vg3 se (il b1y (el s 4 e sy Jlislu)b wlidcde > zole (slay 5 e
ol Y0y i b ol slalis S>> Sledlu)b claal oS col srddie opl g o35 e gyl (Bildp el 4 ki Ly S
FLas s M Gloj Jgy cogliad ¢ (uilS )8 s aslojl pubas (o)l (claalojl B )3 Lhwns (S olgdlo,l

W358l S Shy ik (Sl g )3 S Sy 3 JSie Wie Sk Sl b GBS Jgeme ol rizmen
arlge (o)l il y clacumdse g baso b dwyde 4 dgyg 5l L 8368 cpl Ml Mo )luis Jlgds balys s Ll JSoie
Mlagh oo Blie bulyd ol )3 Ll (553L 29 o0 @ly] ()i 90 & CleMbL I YL w2 &S olo ] 5l g 95 0

S pingg cnl I )l @l 5 Canl oad pll ()l lalllas (pulgs SIS g (gltd (o1l o b)) ()0 slp

5 GMtd (3loy paBl i emyd bLI)| (o9 29y 4 e 5o lnhagly ) Sos (B P el M g ol bl ]
Y] s il Y3

ol BT 55 5 ol Gl sln s b slaomiin il Bo)ke & w3 (L b Sl S )b ]
Ciumd oM aooligS abssls (cla gl ;o Ll .aimd o lis ¥ g dlasls )3 SMSie olgilo,b 8368 Jgene yobo 4 .onsl
St Meota SV sl aladls I aly cleMbl b3l 55 a8 canl ] S5LE mpw il b Y obaelS ) i) Gies g S o Jos
aaoy copl 33 BE g cuslie liios wa » pbolw 9 1 s (2l u.mlf] dh’d)?‘}] 2 Oezmed bledlo )b 48368 .15l
@ 2l by ally leges ()l ez @ a2y Ll TS o S S 5 b oS cosl 48,55 @90
Vil oss 48,5 Jlas > Slod )b o ™ claiun al

2ol o8 s Tlagtiby el e Sie 0g)8 ol @ly > Spie Jlse 5]y 2y paB s Gransie I S0s g8
sloanld ol claasy, g cosl (oly NS By 5l gawg i Slodlo,b &8 sS o ke bl Wgd o olgs Mo
oz Olibpales ol a5 goges MBI G 5l el b g dia S L (2ly el g Csl (5L b (S (e SIS
o2 3k e cnl 4 S (e (2l pall e o)luid GBiln > BT 5 39500 Sl 49l Coge 4 2y el & Kk
Mo oo zrkao (ol Saloy ool 555

" Developmental Dyslexia

2 Life-Long Difficulty

3 Spelling

4 Phonological Awareness

5 Rapid Naming

8 Verbal Short Term Memory

7 Auditory Processing Disorder Theory
8 Phonological Defecit Theory
9 Rapidly Changing

1% Frequency Discrimination

" Temporal Sequence

12 |_earning Disability

'3 Speech Reception in Noise
4 Degraded Auditory Situation
'5 Phonological Skills

"6 Phonological Memory

7 Word Finding

'8 Long Term Memory

1% Speech Perception

20 Articulation

2! Core Deficit

" Phonological Processing Deficit

J Rehab Med. 2018; 7(1): 59-70



ohBss g omld
- I =

2 b SleMbl bilay MBI 5l cusle (5550 olid il SN A0l st 5 ol LS ezl iy 3o
AT ol st s (655052 5289 5 (sl Sy sl § il pelsl &7 (Blbieas slaclld 5 (55 0 uar oSt
Sloj Slate «g)lid (80 (bl (ylid pleS Db o0 patitie b (G)lee db di2 b 6 3 3)Sles cind dhwy 4
el ials’ )i sla WS plp )3 (slaid GBS g (0B Ui i 3 (5t (S syt

ly JST cnl e Sl b g ol goan Slyslb sloailis (S clsie 0 (535 m 5yliss o s oS e (ol jyia
Ll Jlga 3590 )15 Sledlo )b b oYU (3guen o8 8,5 Jlai )3 IS lgic 0 g 3905 iy ailSlas & poss )

s iy > (S cnl Sl gilae (il 35S dla )3 &S sl oS (p Forms Sl (S 65k Sl Slpl
5 i)l w68 Gloj b e by iz byl oyl 5 Mo (pasls i 53 8 e by 908 U] ) b5l 5
D33 1al g (b caslio Sloys M3 lae a5 cuily sl )5 cos 33 plool s 4 Gaseis o] s 4

e 589 e St |y oy slajls Gl (355 ooy S (n ey 5 (S ok Sl L 38 K )b
D5 g0 e 652k Gl b olisal il Blue o inge S Gl Mt @dly o )l JSte (il ) 5368 el 7
Wala> plos 53 5l (60b cnlpls )5 (g I Sogd 3 1) (o> slagste (8l Uly 2,8 (2B (il QUlg (Eal L ;5
2 bole nppre 2l ol ) ules Mlams o 8 156 Cod e 3 1) gl 5 Slas altus (] 5 290 d2lge IS L
S s olym g DOLilosges 039 dn g dliane pl 4 ool pdaw p> caliste laie JWs cped 0 sl 8568 Juans b i
d oyl 8 15l cov 5 elan] gladhas plo 1) g 3,Ses aSh duyde ) a0l il 3, Shee b &5 yilgs WS 2945 Lol
oxd ()5S A0+ BYe G 650k Sl L 36 50 5 Y Ayt s (3657 53 (53550 sl B3l IS 5ed e
5 53k MBI L 8358 el )3 yuled M) sy ¢ 5 53L Sl g 53550 o)t il JMBT (VL (e3900m Mzl
2 ol ol 9 2bi) (65 0 Slaid Sailoy JMBT & drgi 4 amd o S Ausydo 3 s ol (gla Jls 1 (155 el
Sl & Gl a2y 03b5 lagygeil 6350 olatd Sailoyy MBI b)) (sl 2l we Wl e d> a2 b Gl o)l (058
I Sb 5 bptagy @l e el (a4 33l ol 20 1) 3 e luid Giilon el WIge 5 25 e oS By ]
MVl (658 po ol Gl ISy (el Mo i i

5 Sy sdyaly ¢ Jase GloMol 1ad o mundl diwd dw & (35 p0 (ylhad B3l M) die; > S slad, S,
pebine SO lee (g5l

Slapians jl odlil Wil (63)lg0 (Sly (sladpualy g 0> PN (SstogS) laoe Mol Jod I (63)l90 Jold (Jaome M
Oieid Cllsd )3 150 Sa)lee (A lY 4 s SO )lke (Lol )3 D90 Jold 1) ol Bl i Wil (5)laid (S
Sl yod dsgecme cpl 39)8 39)000 ) 4 ) le (nl Cugi g dbml (gl Ol jad I (Slasgoome g 298 o0 4By malitese jobo 4
MLl )lis ey olon

A3y SN L (355 sl (cdaly (ol (hey olgie 4 eyt g ey Slaghy) b olid C o Cusla ]l
Vel 350 olaid Bilsp JNBT 1 o)l can s (sl j (S 56 bgiagh gl 7 2Wagy o )54 (655 50 sylais
[¥

diliseo (gl 5 bl otz l g oad Sk (65 0 ()lid il IMBT ()lid sl (st Sl slaaaly
9 935 s )8 ool )90 1a)piS” I (il 3 Sgnl 9 259098 Cund Wile (gyspdie sl Cusl 4B B () 350
IS 12 55 g G 39390 sl pl 5l oz (awylb e Lol (Ml oapny Aol 4 calisco (clajimgs 40 o bl iso il
Wl y5 £95 cpmmen s gl IS cplpl WAl o] LiSucls 4 g ool 5 oam 1y ST 5l sk sy oyl
e (Gl S8 L caslisio 3)lg0 (gl )3 Loaslyy (pl )3 003 gykas Clegdge o gl

Jgena s5b 40 0,5 oo 1,3 odliul 3)90 (653k CYMB] STy 5 (oduly acSlS )3 oS @) Slop sladely Lo )9S 5
Sole o Bgdge 03y 55 4 gl ik 4 g (,S0leys et 4 & At (glosiSTyy Sl po5 g bjgal comy i sladgy Jolid
31 oadplonl slatnghy )85 3529 (555 p0 5)Mud GBily B Lisuly sl (Kmlen g (y9te ol Sloy> g 503
Ml (g5 e 6 latd (B3l M (9300 (51t iyl M b S (il (o 42 )50 plad 3 35

9 )l 0L Sl @S 2 1) o)lid Sluyed I egiie degoome a5 398 (b (asle dsly Cusl oAb (Sl Gimgd )
il o 235 5158 o0l 3)90 (535 yo (3l (B33 JMBTL G068 5l (grpg b (sl 5 0351 (Sl K2 L Bllas
A 0313 J1B wyp D90 ledloyl leel L 53l gyl 5313 o (w3 YL aS g ylaid STyl 1) 0l g5 Asl

# (AT Qb iegl — el aslibod



Published Online: 2017. June .19 Research Article
- -

L gy g 9lge

S5 o G d by iSuly asky g olsS 09,5 b (il gLl Ko Uag) S 5l g (00,8 Bam Lblod 4y il iagl,
b 4B )5 e > dtly pate Glgie 4 (oMl STl g Jiuwe pite lgis 4

SIS Sy )5 Slslo )l et b oS g 2l p)log 5 pow 9 stk ligel s w3l (imgy )y 3590 dnel
clopingsy > Sopl 4 g b Sud OBl g > $xSdge gy b oS Wog higel Jgrde (I8 S xSk
33 9 003,5 (gilwkian Luass a4l Lolul p wsd Ol el il 4a Yo IS o coliS 09,5 o (clp 45 V0 dluws  dolojlas
85 I8 oy 3390 85 YR Caled 3 g A5 ol (90l (gl olsS 09,5 A3 51 585 S bsd Cguie olsS g talei] 095 9
)I}.g] L',g.\ .Jb)f JMSJ ub) 9 )h'jf uL»wa] L 9 L’)l.o.l&o ‘O?-"Jb h»)y J3|9Sup &S Canl ol J,Swu 49.9.? Yo )’\ anlow o,’.\
o Mol ol glis el da g dly wa g g)luid Gas zfeld das WY ]y 638 (o)l (Bl sl )le
sd)lMd)‘A{J L;i:\.h‘.o.h 50‘.{) 9 )l:.é.? C)Mium ‘Yidldl>).o ‘Llé.éb ‘mQ.\o.\;lg Mb ‘n;(_').\;obb.}{ i&éb 5&)‘.}5}.’}[,@.’) 5“‘“4;.#0).
3390 3 45 Pl o g Algs oo ) laeysS (L5 g 1S olidiml b g plro cally Mhams oo J15 sy 3)90 3,Skas 5 i3S
JSiie 3590 4] )3 355 1500 @)l s g il 03,955 CuaMe ] US4 (63590 (sl bl 4D A e CoMe ML Canyd oS
e (635 p0 (goluins oy IS 4y 09 SoSie (gl [y VY iy dladi juid 055 o (el S8 @ Ll ¥ sl aily
dabus ooy (o lp ad 0 00y glo)l IS jidy wyp slp WS ST ) a8 5 VY Ll (S35 ST cplply Ll 03 )
o cd)S )8 ol raascia I 5a5 0 )l3 )5 5l cnl 55 0 old il IS (LS jolate @yl (algnd ©MSLs
S5 5 bl (il 0 A el (o5 1) (S5 by 3 dobeo ¥l S 50 3,50 5 L5 sl L]
owyyr b o Bl dnluw | Sygo pl w0 g Sloe (Bb anlw > bl Gblge (45 0 L85 ¥) LA &S SVlgw 1 plS pa
(85 5 1 3y50 VAV | Stuad i b g 15 plo] laglil b, § edlizl b 5 Lie]

29 2 W5 G905l

g Canly 565 olgns (laailin] M3 a5 b b 4) 395 00 0] S3g8 4 (55590 Sy 4 olxacSS AlS YO 905l cpl
)lJ' 9 Q9§m ).) )L)s.)' uw O.)'] .(Ml{ Mlu\j UBGJ Jﬁm.) I }] )A.A;A.AJ' )g)h Fooo Feoo Nooe Do ‘d)uf Lg[muwlf)é ).) >
Ol S5 g 4alS o oo jasuli el g e B S35 4 i £ M i 4 WS S )3 5 ks a8yl ) )0
759 o0 glad )] dlawg 4 565" 195y HliiS Syd &loe 390 4

[va]

@19y sop Slp e0sail oyld a5 3)90 > il odny A0l 4 (30t (Slagingh 53 (ygajl (ol A el 5 ols)
390 ol s 2lay 9 C8 58 Lol algid a5 0 Ll ) el b edlital yal ppaasiie s I Mgy kS gasl
A5 Aol A Stsed oy b olojlsh gy 5l edlitel b 5o jleel pwyp c8)8 18 00l

S 98Ul dlas! 9051

Selize SNl (ol sl 1y 035 (Ul 5 48 o oolitsl (mOGusly et o (D) ] 5 1Bl e Sl (SIS (g3l S
oI g 3loe (lxegd) ez 3 4 Ve b)Y dhisl gefl dlge S e i) @9 Bl plojen ysb 4 365 93 p 4 &S
21y oae ¥ e8] 295 o 4tiS S35 4y g 395 0wl v 365 w4 dae ¥ g Canly 1595 4 dae ¥ il o LS sae Tl 905
Sz VO g Cunl) (565 4 e S Y ggezme )3 (WS S5 (it o ) (oalael plos g o1y (365 o 4y (st 0 (oS 90 o
025 Ao 9 Ubgy 1 igeil 2ly g olel e (sl S e Bl)d slitel ¥ s> Gusly o (I3l 4 398 00 W) cr BgS @ dae
5 U5 b o9l nl 8 bl Madbige <JAD 5 IV i 4 osel Cusd @ el colps gl 00 odlazl lejlil

395 o) 15 53 gy 5 2l s A (5L sl 00l aB L ol g0l slise i ladd g 5,005 Kim )

2 Detection of Original Sounds from Noise
24 Short Term Memory

25 Long Term Memory

2 Sequential Memory

27 Signal/Noise

% Difference Score

J Rehab Med. 2018; 7(1): 59-70



ohBss g omld
- I =

TR 61w sl (51,15 51,81 619 (5 ylwind ST,31 99051

2% 2Ulgs g 3j1y 00 518 STl (sla Lblys (5 Sojll 4 &8 canl (ylaid STyl slacs)lon (b5, I3 o Gl 4 gl ol
50355 Om |y (sl 3, 8ee 3 392 90 slacins (Sl (i)l I3l ool WS (o s s 0L S)Med (2LiShe) 3 1,
S0l saaslin 5 3 Cdpt @pSoll gel ol GlS 3 (S sl i g asliy 4 sly oleinl,
Wlodd (el (65 Mukh AT 1 il A 4y (505 Slgo S o (650310l il abas VP )3 ) 2l 5 )Shes 5l (g
(S0 Slhaisee Sy o lysean Syl w@Sly Sl olg Syl ¢ oy 9 SAd B3 Cogh Cpus o5 lis o] 15l a)le oS
blo)) 5y g Lislid ol oSy

odlizsl " plyan STl g STy ST M gl ST orgyes g B (G Cusp s seilen Bl ol gl 5
STyl yge5len,3 «adSS ¥ Jolis olg STyl yge5len 3 «adSS A Jolds ougyj g b (bpd Cogh Cpusd 905103,5 Canl o
Gy (s (5365 g sl 015 o Camnid B 3 GiglS5 y il o CilSG A ol lysad STyl (pgailenss g aalSs 5 ol g
235 o el V Chond jb 0 Cawpd

155 y905] ol el Cowd 4 O=+/A8 5 canl oas odlitwl ol pe el (laosigy ygesl ) coigesl cpl Slisl ey sl
YL b5 oamdlis sae opl g dal cowd @ /A0 ] Jlade g 48,5 )1\5 odlatul 3y90 (905l )3 dlge Wld Cyu cly g,
[l 0 duwlos +/AY 5 oloTib el piomen b o (Sgo)l Dge oy

s Sl Jol P )2 35 (n9 9 (hb nj Jole (b 655 s (il (iSuply asly gl A pe (gl
O bl b (aldl 35 9 (o2j9el Yoo sloailye 5 Jelse (alolids Ban L dgge sloasly g dindiy (g2 s b (2 el
il Al ol 5 e 0)5 Pl (53550 slaid (il JMBT die) 0 ) 6t sy sladsly Cins
3 ings lial 5jgel g iolei Heel SISl g 039 bLS,I > Buam dnels b a8 masie jl a5 Ve Hlasl o g s slb
ol S8 cpl 298 Lld sl (g5 )3 9 (ayp e cnl 3 (ol slajls 55 g 39290 Cumdg 4 @y plal Hlai b cds
Slsmo @bt o 5l e g 553k JMB) S 13 oy cnelee 9 (SIS maastie (b 9 WS Glelide]
NS 5l Al dny dl> jo 13 EES 18 nmasiio 3ul g oy 2030 o sy 5 45 kS Al adgl s g (il
2 9odd ooyp alpl glge g ad planle Ve Sdo 4 Jlodde jobo 4 Gl Lo)l 5368 ) (29,8 el (6350 )l 21
4255 (gl dalyy ol 5 g @) adgl s O (iulojl (sl 2)955L (b

Cunl 00 (ruo ABl0o (2 o3 Cpdiz Jol o o oS sl 0 LS5 pB WY Sl (63 50 gyl (B3l (Sl asby sl
Bgyse i S Cuomw ol 1 el o B Sl i pB )3 55 g9 il JSiie 4 ol 0aclB wll p WaplS loss i
o bl alas 5§ go0ate olse &y 1S o b dds i 13 &S olnplS Sass |y 5 4 o By B a3 ,Siloys S iluds dlas
iy ye5 plosl (gl (5 0355 g Ve i 555 5 Abaes b 3 o) JSidio ok i 9 0y St 5] 3 &S plndlass (S35 (62,3
3lbioe 2j 2 & 5 e SIS (Biby (iSugly Asly ol o)l (S

sloilisl 5 (g i IS oo T LS 1 gl 18

Mol )5 52led ipg0 o

Tl )5S e zpgw P8

Tnd )3 e ip oz £

T gab )N b ey P

(oM 5 (oM ) (55 lid Sl oo O by 1oty P15

N ()i alidle ool iptin Pl

((o95xe 5 mabiane) (NS (5l bl o gl il plS

TS ke lss 10 o5

29 Auditory Perception Test for Hearing Impaired (APT/HI)
30 Detection

31 Frequency Discrimination

32 Sullabic Discrimination

33 Durational Discrimination

34 Intensity Discrimination

35 Localization

36 Shared Reading

# (AT Qb iegl — el aslibod



Published Online: 2017. June .19 Research Article
- -

Bligly (26T Cogli 1oms o

(o502 3l5=sud ) TV b ol 355 semdl P

D555 (2lgid Cashs emdjlyd

Wdgy oad Byme gLl (e b g 553k MBI S1he 5l &S p)laz g pow cpgd> sl (ligel (il dsliyy (95 3l g
Sl g b 4B (35 g GlagRy ) (LB S b lp (pally cblge aslye (gl )3 .28)S 5 cwyy 3)50
Al 2lgis by gSawg] dilee 350 (ligal I jelate cpen 4 0 plosl il (sl adlllae & 9y Larlypd oy sl p5Y
Sl (gl s oanliio 3l 1> (365 (slme g e 030 41 bgye slacasl b g (pog 0 qors & (5058 51 pS o aizB S 1,3
ezl Jgome Gl pilS 8 )0 T alE (5 (plgid orie dm alspe 53 WS Bls Siagly W) 5l g Wb ool gl (S
4 bl Jowod Yo ) 28 (el 5 (slaailinl (:S0le opsasl cnl 5o 457 ligel il 5 0 plosl il (el (35,0 YO-—A- )
dod S cpl 4 g L g 00,5 JeaSS gl il o (gl adlllan 4y 399 (slajline S8 oSy g Bl o0 ol Simgl (sim dl> o
@l g 4B)S )15 LSy el dlsg 4 (Bgn byl 250 652k SYMB] ST 4yl o jo sl > lisel il
el 5 et loaly slajlise (oll 1 lss AT cladilis ppizman A5 C G384 5 9 991 S50 (ldokign o ()
dn dls po )3 sl adlllas 4 D95 (lp xie Al ye ol b aST Sligel i i wyp lisel LEl den (glp ™ Sy, Y3
oS 5 VY il 005 & G50 3 2008 (o eSS 1y ptid glis CMSe dmlis Cugl oo pltipally Lol o jo 4 olaly (o),
0se3l 99 Ay & G550 SRS (il i)l 3590 5 Wb 03> el g5 ye 5lid iy IBT 4 St o,
5 9351 Fml anel (:S0be 1 Jlaxe Slioal Y1 s gesl 53 10 )3 & (ligel il i8S oo )18 a8 10 S 5 Sgsuls sl
7 Plaiis & ) B 85 o) DS 0 OBl idgy Sl ansle :S0ke Sl Jlae Gloul ¥l e lagygeil S (o 0 L
09,5 » Ll 45 V0 a5 wus bl (635 pe (gylais ol MBI L olgiloyl 5gel il 485 Yo coles 3 g b aeldl diges
505 et o s bl s 00,8 93 liael Ll 5,8 (gl olsS 05,5 55 45 10 5 isles]

M il eisuply acly gayd 5 U8 lsid ol (el o3l el slaid STyl goil elsS g Lialosl 09,5 93 2 (ol
bl 585

4 5 ool g0 & 590l S0l o (sl acliyy > Gsel (6350 ()ltd (hih Sl Al b talesl 098 dny by
VO iolejl 09,5 53 jeel jiils s el cplply b Tl asly Sy lowg aian & by 5 aide o (claads FO awls ¥ a0
e oo Sl 51 (S 5 (W o 4 el il & g0 3 05 plosl (65550 ()id il (il ool oy Al
5 S s leyd lads dluss ol5gel il 5 pliSzun a5 (claieS 4 ad o S35 0 gl (sl Sl loyd by sy gl 5 g
ks anls 10

aoliy g jl S8 dmohy b plsl s )3 45 b Al elsS g (bl 09,8 93 o g Sl ek acliy gy 5l LS
5 oialejl 09,5 el Lily den (clp (o)liis Sl ygesl o Sloys Slads LU 51 L (5SS edlitl (6,505 iSules g Sleyd
b Bl imgls ] g s ol a5l 13 oS 09,8 331 51 45 Sy 5 a! asome olgS

e 0 i ) u golais Sl el (g3 silaid G5y iSuls aly Sl b e e osizen
A5 plosl W aseus SPSS léle 5 5l eoliiwl b gols Julow

vl

cdy}iuf% ol (puSejlil ds o aw o diuwly sl juiie (5 kil Glyodl 5 WSle) buos Glasuie il isu opl
g 085 pbol Jimgh SVlgw (wyp lp cuslio (ygojl s Casl 015 ol olgS g Gtalel 09,5 9 Sl 1y xS0 9 aseilom
Cawl 0445 ui‘:)b'f C‘L’

37 Active Listening
38 Pure Tone Audiometry
39 Diagnostic and Statistical Manual of Mental Disorders

J Rehab Med. 2018; 7(1): 59-70

50



ohBss g omld
- I =

218 g ialo3l 09,5 53 (6, lwind STl (sallge (Auogi (ow)yy ) Jodo

S5 0905l RYSIE-N G S Ly
SD M SD M SD M
AR £Y/¥ v/0 £Y/Y /sy vV ol
FIAR \Egtd \il<d YOIA AN YEIY olgS
wle Syl
(7AY VY YIE V1o vIvs W ol
YIvY VF/¥ Y/ VE/ \lza} WiV olgS
a5y S,
\7R YY/A Y/ YV/0 AT Y\/5 ol
\ilai AT AN YY/Y \ilcs YY/® olgS
Olgdron S1,31
V/¥D YAIS VYD YA YV \avA% ol
/-0 /o /-y \alle YIY /o olgS

STl algs Sl ooy 9 > «Od Cusp s sloggeilend) (o)t STl claadlge Clyei (Sike rog (o
3l Gl seil i 53 olsS 09,5 4 i Galefl 09,5 lyei cgeflen s oz )3 &5 wwde LS (plsen STyl sy
Gl

byl olsl)l (gl s )3 co)luid Sal 2 (6,86 s (55550 Slaid (ol il acli & Jlgw ool 4 ol (sl
5 (Olsmen STyl 5 481y Sl el Shol agns 5 G «Sd Cugh sl slopigeilon ) olaid Sl sladilye 4 2y
503l 090 3y90 ) laliee b 53S0 (6550311 b iy koo 31 s pSell al e dus (2315 5 olsS g Stalesl 095 9 352
A5 o3l (oS 5 talesl 09,8 1 32905l e 590 S g o A )3 Ao 30

Sl b S1)31 (saailge (gly (6 puiioia wil,lg Jalod (903l Il Y Jgae

ol o -
. a> ax o T S Jlade " Sl
399e%o . . &l . - oge)l pb _
o Goldbae Uas ool _ L il 5lg 905! 0905!
e U1 Ao 0
</FYA eeF Y/ R YISAY A[FY] s 1
<[FY4 oJeeF Y/ f/e e YISAY <10 1Sl slone¥
. e . 095
/F4 oo Y¥/ ¥/ YISAY VA S Lo
-[FYa e ¥/ ffeee FISAY SIVAY ) (SR
$9)
-IAQY ey Yeloon Ao YY) “IAQY )
&k e
Q)
JASY Joo) g Al % A Sy islised [CYEARW

# (AT Qb iegl — el aslibod



Published Online: 2017. June .19

Research Article

< /AQY

</AQY

< IAOY

< INOY

< INOY

< IAOY

e

Aeoe

Aeee

Aooe

Aeee

Aeee

Aeee

AR 4 A

AR 4 A

VEIYAA

VEIYAA

VEIYAA

VEIYAA

NIYEA

AIYEA

< [AOY

ARZN

INAUNN

INAZNN

Souliga i
Ay o Sy 3
893
s 5l
g glame
09,5 9 3boj
Sulige

Al y o1 355 ) 3
89

piia iz glo ggeil Gyl ) ylid STl sla gasl 03,8 (el e (oSl L (gpmiteiy uibly Jelod g0l @l
5 (67/20=8-20F 01/0P< mP2=-/A%) lo; cgls auio (sl (68/4=4-24F OL/OP< mP2=-/fY) 05,5 ¢l
dialy (clayuize I Sy Sl > oS saae olis (38/14=8-20F 01/0P< mP2=-/A8) 05,5 4 oloj oglis @ie Jolss

S5 uibylg Judo ygeil s ygejl-od 3 51 K pa (gliae s asuie (lp Cud et 40 01 gy loline cglis yimgds

a5l e 58 el L s i

Sl S 3l sradlge (51 )5S0 (5 0311 b (g puiie ST il yly Judod (yg05] gl 1Y Jgua

3990 polio o> Comansd 3992%0 LESY) E g0 i sbo!
ot U1 gl Lewdlylg CrKilo sl & y9dzx0 ’ PaNC
VSV o AR/~ A- Y- VAVE \IDFA YAY/B)A Capgh ot
V- o FEISAN YFIVDY Y VYIB)A e STy ol
P o FYIVED \YY/ABA \IYv YYO/A8Y aSTly 10! )
% o av/00% YVS/Y) V1A4 YYa/vEe SlyZen STl
< F00 o YY/00A BYNY- \IDAY VaTA Capgh ot
- JO5Y o YEIOAS V8508 Y Y e STy )
09,5 3 oloj

SEV o YE/- o5 Q0I5 \IYv YYA/FYY aSTy 1,0
NS o YEEYY V- Y/ASY V1A4 \YY/foY SlyZen oS0l

ot (P=700) canl 03gs Jolize (gl STl adlgo olos 13l 4 bgspe 5l @te Amd oo i kel Cawsd @y (g)Ioline Zolaw

0 Oﬁl 2 o9)4.:— .J)b d9>9 CJ9L63 d)ju-’ 9 O?"ﬂu“i ¢O9A}TL§;{:3 Lg);o)’l.\}] d.l>),a Aw Oy L;)L\ﬁ.:.«;'} le‘ ‘_thM.éJy 5 oS ey
O Bpsite oled 53 3l loj 5 09,5 Sl quie 93 Jola )3 &S Cjgo s (P=2740) ol 039y Jlaline (y905] i3 09,5 5 (loj Joles
oS MP?) L) oot arye ) 2 09e 3,15 (6l STyl sloadlge 39t §) (Lis gl 4 Col 039y Coglis Al yo dus )3 5 09,5 53

90 Ggldl pis 1 s yro dudyd plply a0 0l LS 51 xie 90 j0 Limgs (sl sio (gl dad o ol |y isu Sl ol
o 8l alsl 5 0 e aol )y alojl 69,5 55 (o yluis Syl sl ol 45 BMS aus )b g 3y oleS g ialejl 69,5
ol 00 ol ¥ Jgie ) @l o 08 plosl g8 o gy Sl el L i (0] ¢ 29,5 (190 sladMS

J Rehab Med. 2018; 7(1): 59-70



ohBss g omld

Solind S1)31 (sadlge (gly (omilad S (19051 € Jgaa

SYA . ol
&Il 3> =2Ugd sranslis

il e
oo -Y/voY 0903l 9 905
Cugd Cprd

ofeey —¥/YEA S5 9 0903l o
vy — /¥ S 9 0903l
ooy —V/AYA O93lom 9 o9o3lode
ol -V/200 St 9 03905 bt 2l STyl
e oy S5 9 O905lom
e ~Y/YAA 093lom 9 0903l
ofeey al/ad E St 9 (3905 bt aSly ST,
7 —IYAY S 9 0903lom
oo AL 0903loms 9 0905l e o]

- i 5 a
ofee) —f/FYY St 9 0905 e ° ’
e — /590 S35 9 o905l

Sl ol Qi o8 (PFe/00) 2o Joliae oigasl g 5 0igoiloter om MB350 oled 1 amd 00 Lt @l 45 oo ylon
il oo asudie «unl ol Gl S Jalan 0 a8 sdel Cwd 4y (1Sl il ped 4y s gi

S Al g S

M o9p) 9 Gd b gt Cpuss (gl ygeilon,d Slied o a5 O L ol dwslie gylais STl claddlge oy p
93 Gialesl 0,5 5 3,15 395 lsline GMES] yga5l yms 53 olsS 09,5 5 Ltalesl 09,5 " lssan STyl " 5 "aSTy STl " Ll STl
Sl g2 550 s by (duply asly & O and plgiie culply WS S |y VL Slhad goilim
i slaggeil sl 0105 lisal il [l ogS cnl > Ol nl 3 cage 5 035 S sl el il (gl
292)S 40l g ) s olul

Ll Loy o L Lo stimg 5l (il )3 il VMBI 5 (5550 (5 0 Shjloy o sl ]
Ol Cug & A8 (o0 20l 55 gy Walsd g )0 AST ()lutd e Sl )loe Cogl (535 e )M D)y (Sl
aoliy ol b a8 Syl oligel il ) o luid SThal gy cnlples Mgl o (655 10 (o)l Lo S0 crge g
ol HLa51 590 Xilodsd jgel

Byl ylas 5t a5 ol manascie el W)l S Lblgl Jlas & galy dliste srolEas ol pa ks a8 Jbs g3 Kos G b
W) 3 oo o)l (S plyie 4 (Bligly apla STl pre g eolel (8 < Sledlo) jen 53 (BLiely el o
o lge 1 Slglo,b & Siva 231 88 ol &S5 ) S o iy | ks ] 45 (gamlaid ] a2 430y ylod YS!
o Loyl Slidlls 5l gyl lams oo (L5 055 5l s (63, Sloe dalio (5)S § SS& o o Blidgly (26T L basye

aoliy a5 oyl 4y dng b o7 0 8

BT st b (5350 slaid (hiby ctSugly asly cplpls Mol 080 a0 |, ligly BT 5 s Sl
TAF1 50, 3,51 ol 555 1 (s hasisd S1,3] 3guas i go Bl oo 5l

o Culord ably (woSae g palitins Oygo &) (NS g (AT AEL Cugl 4 (o gite Dlypes b dsly Sl (2lapl > (yioren
W D90 u‘)yo-‘u,wl.) 2 d)]..\.ww cjl)Jl SO 90 .A.:IyL;o ‘QAM{)‘J‘ 9 @M{ dladls g.,u}O.: o.\.wpl?ol Sldleo L)"L‘"‘ »
VY S

Sl (Slpay 4 O35 cuf 5 pogdle Syl (il lojed (655 0 o)iS A3l (iSuply asly )00 pB
S355 les Sy3 3 iyl cage NlFe Grtred Syide Nl 335 Sl lg) 4t 53 g Nl S dee cage
SlalS 51 gl oo S35l B A Gy 0,b93 g 0)bgd 1) sddonslys liwly a8 salgd o S35 5| Siloyd pyes ol 3 Mlas )3

Slosu ol by (ol Sl p dgue 5l (disu (lg Wls a8 o Cusmo gl b ] (Slee g s SlelS 590 13 55 9 340 (ialae

# (AT Qb iegl — el aslibod



Published Online: 2017. June .19 Research Article
- -

2,5 a4 g5 doliy
dgude 90 "\"Iﬁ"@ oddiplos! Cldllae wlul a8 Cawl (63550 (gylauid [ijlop debp 51 (6,505 pB8 5 Jld oy (565 &)lge
[fr]..).))f d)l.\“a.:.u') Jl).}‘ Q)LQ(Q

o 38 sl ladllae gl 4 plgs oo o)luibcumy salip plo b (350 o)laid (Bjldy (ciSuply asly U aulio )
5 £ x50l (Sl CYMBL 4 Mo (8558 o (gl 5 (gIally (sladaliy 5l odlaiwl b (gylauidicas 5 5590 )0 1) 29550 dladd
docge ol JWs 4 g (3ligly (BT lae dgu0 coge rdeliy ol a5 ol o3l (L5 o gl 5 ol 031 413wy 390 oyilgs
Al o guan B ptmgy ol byl (tmgy gl 1T

2 sladiges jl oalaiwl 38 H148 dx gl Dyg0 (gda (sl kgt 53 Cuwl diunld &S 29 5y b gy sBCUdgae byl kgl (ol ]
L) gl gl 398 e cge oS 39 pol Jidgh sacudgizne o inge Sl (S (Bolal (S Wiges ploml (el pae g (oo
s Conl San &S Dy Siidrghs Lasud lawg byeesl ploul Limgh cpl 00 Cudgizme 2 paesd drols & (g iy blisl
5l aoMS e plol aian B b )3 45 D 0ds dwlgd gyl 13 0aiSeS 1 90l Ll plly )yl sais y3 gl i |y (65 g
il odds 3 JolS jabo 4y yol ol aS 5,8 leal Ludy ()le5 o aiiS (glag5 1081 00 Sloyd ol 4565 2 )3 S 0

g 2les ()b 555y s)lkd 01l JMBT e (pdsuply g Gloyd 221y 0je ul manasiie Mg oo pSl ()8 Liagh gl
A5l el asu e sladslp (S gly sladsl sloKiw 55

1808 g ;LS

5 (S8 cinily oaiSp S5 (6)5hn pol aghy plml olpe 3 &S Gl yie saodlgls 55 suje B35S den 5l (LY 5
Gage olodlo)l olisel il (Byme b &S g b 6350k SYMBI S1pe )5 oy ()lSen Sl izman 3500 )15 ol
w2l sl S5 Giaghs sl el 53 St

&b

1. Ramus F, Pidgeon E, Frith U. The relationship between motor control and phonology in dyslexic children.
Journal of Child Psychology and Psychiatry. 2003 Jul 1;44(5):712-22.

2. Snowling MJ. Developmental dyslexia. Current paediatrics. 2001 Feb 28;11(1):10-3.

3. Bretherton L, Holmes VM. The relationship between auditory temporal processing, phonemic awareness, and
reading disability. Journal of experimental child psychology. 2003 Mar 31;84(3):218-43.

4. Serniclaes W, Sprenger-Charolles L, Carré R, Demonet JF. Perceptual discrimination of speech sounds in
developmental dyslexia. Journal of Speech, Language, and Hearing Research. 2001 Apr 1;44(2):384-99.

5. Griffiths YM, Snowling MJ. Auditory word identification and phonological skills in dyslexic and average
readers. Applied Psycholinguistics. 2001 Sep 1;22(3):419-39.

6. Boets B, Vandermosten M, Poelmans H, Luts H, Wouters J, Ghesquiére P. Preschool impairments in auditory
processing and speech perception uniquely predict future reading problems. Research in developmental
disabilities. 2011 Apr 30;32(2):560-70.

7. Kraus N. Auditory pathway encoding and neural plasticity in children with learning problems. Audiology and
Neurotology. 2001 Nov 8;6(4):221-7.

8. Cherry RS, Kruger B. Selective auditory attention abilities of learning disabled and normal achieving children.
Journal of Learning Disabilities. 1983 Apr 1;16(4):202-5.

9. Amitay S, Ahissar M, Nelken I. Auditory processing deficits in reading disabled adults. Journal of the
Association for Research in Otolaryngology. 2002 Sep 1;3(3):302-20.

10. Walker MM, Shinn JB, Cranford JL, Givens GD, Holbert D. Auditory temporal processing performance of young
adults with reading disorders. Journal of Speech, Language, and Hearing Research. 2002 Jun 1;45(3):598-605.

11. Sharma M, Purdy SC, Kelly AS. Comorbidity of auditory processing, language, and reading disorders. Journal of
Speech, Language, and Hearing Research. 2009 Jun 1;52(3):706-22.

12. Farmer ME, Klein RM. The evidence for a temporal processing deficit linked to dyslexia: A review.
Psychonomic bulletin & review. 1995 Dec 1;2(4):460-93.

13. Musiek FE, Chermak GD. Handbook of (central) auditory processing disorder Vol. 2, Comprehensive
intervention. Plural Pub.; 2007.

14. Shokoohi Yekta, M., & Parand, A. Learning disability. Tehran:Teymoorzadeh; (2010). [In Persian].

15. Afrooz, G. A. Learning disability. 16™"ed. Tehran: Payame Noor University; (2013). [In Persian].

16. Loeb DF, Gillam RB, Hoffman L, Brandel J, Marquis J. The effects of Fast ForWord Language on the phonemic
awareness and reading skills of school-age children with language impairments and poor reading skills. American
Journal of Speech-Language Pathology. 2009 Nov 1;18(4):376-87.

17. Given BK, Wasserman JD, Chari SA, Beattie K, Eden GF. A randomized, controlled study of computer-based
intervention in middle school struggling readers. Brain and language. 2008 Aug 31;106(2):83-97.

18. Bellis TJ. Developing deficit-specific intervention plans for individuals with auditory processing disorders.
Semin Hear. 2002;23(4):287-96.

19. Fu QJ, Galvin J, Wang X, Nogaki G. Moderate auditory training can improve speech performance of adult

153,85 oo (5 o STyl

J Rehab Med. 2018; 7(1): 59-70



ohBss g omld

20.

21.

22.

23.

24.

25.

26.

217.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

cochlear implant patients. Acoust Res Lett Online. 2005;6(3):106-11.

Stacey PC, Summerfield AQ. Effectiveness of computer-based auditory training in improving the perception of
noise-vocoded speech. J Acoust Soc Am. 2007;121(5 Pt1):2923-35.

Given BK, Wasserman JD, Chari SA, Beattie K, Eden GF. A randomized, controlled study of computer-based
intervention in middle school struggling readers. Brain Lang. 2008;106(2):83-97.

Moossavi A, Mehrkian S, Lotfi Y, Faghih zadeh S, Sadjedi H. The effect of working memory training on
auditory stream segregation in auditory processing disorders children. Iranian Rehabilitation Journal.
2015;13(1):22-7.

Malayeri S, Lotfi Y, Moossavi SA, Rostami R, Faghihzadeh S. Brainstem response to speech and non-speech
stimuli in children with learning problems. Hear Res. 2014;313:75-82.

Delavar, A. Theoretical and practical research in the humanities and social sciences. 2"ed. Tehran: Growth;
(2015).

Strange AK, Zalewski TR, Waibel-Duncan MK. Exploring the Usefulness of Fisher’s Auditory Problems
Checklist as a Screening Tool in Relationship to the Buffalo Model Diagnostic Central Auditory Processing Test
Battery. Journal of Educational Audiology (2009) Dec 15: 44-52

Shayanmehr S, Tahaei AA, Fatahi J, Jalaie S, Modarresi Y. Development, validity and reliability of Persian
quick speech in noise test with steady noise. Aud Vest Res. 2015;24(4):234-44.

Guenette LA. How to administer the dichotic digit test. The Hearing Journal. 2006 Feb 1;59(2):50.

Bakker DJ, Van der Vlugt H, Claushuis M. The reliability of dichotic ear asymmetry in normal children.
Neuropsychologia. 1978 Jan 1;16(6):753-7.

Hasanzadeh, S. (2002). Psychometric properties of auditory perception test for the hearing impaired Persian
children. Journal of psychology and educational sciences. 2002 Nov 40(1): 87-99. [In Persian].

Sharma M, Purdy SC, Newall P, Wheldall K, Beaman R, Dillon H. Electrophysiological and behavioral evidence
of auditory processing deficits in children with reading disorder. Clinical neurophysiology. 2006 May
31;117(5):1130-44.

Moncrieff DW, Wertz D. Auditory rehabilitation for interaural asymmetry: Preliminary evidence of improved
dichotic listening performance following intensive training. International Journal of Audiology. 2008 Jan
1;47(2):84-97.

Deppeler JM, Taranto AM, Bench J. Language and auditory processing changes following Fast ForWord.
Australian and New Zealand Journal of Audiology, The. 2004 Nov;26(2):94-1009.

Loo JH, BAMIOU DE, Campbell N, Luxon LM. Computer-based auditory training (CBAT): benefits for children
with language-and reading-related learning difficulties. Developmental Medicine & Child Neurology. 2010 Aug
1;52(8):708-17.

Miller CA, Uhring EA, Brown JJ, Kowalski EM, Roberts B, Schaefer BA. Case studies of auditory training for
children with auditory processing difficulties: A preliminary analysis. Contemporary Issues in Communication
Science & Disorders. 2005;32:93-107.

Fey ME, Richard GJ, Geffner D, Kamhi AG, Medwetsky L, Paul D, Ross-Swain D, Wallach GP, Frymark T,
Schooling T. Auditory processing disorder and auditory/language interventions: An evidence-based systematic
review. Language, Speech, and Hearing Services in Schools. 2011 Jul 1;42(3):246-64.

Brady SA, Shankweiler DP. Phonological processes in literacy: A tribute to Isabelle Y. Liberman. Routledge;
2013 Sep 13.

Vandewalle E, Boets B, Ghesquiére P, Zink I. Auditory processing and speech perception in children with
specific language impairment: Relations with oral language and literacy skills. Research in Developmental
Disabilities. 2012 Apr 30;33(2):635-44.

Ukrainetz TA. Phonemic Awareness: How Much Is Enough Within a Changing Picture of Reading Instruction?.
Topics in Language Disorders. 2009 Oct 1;29(4):344-59.

Bowyer-Crane C, Snowling MJ, Duff FJ, Fieldsend E, Carroll JM, Miles J, G6tz K, Hulme C. Improving early
language and literacy skills: Differential effects of an oral language versus a phonology with reading intervention.
Journal of Child Psychology and Psychiatry. 2008 Apr 1;49(4):422-32.

van Weerdenburg M, Verhoeven L, Bosman A, van Balkom H. Predicting word decoding and word spelling
development in children with Specific Language Impairment. Journal of Communication Disorders. 2011 Jun
30;44(3):392-411.

Carretti B, Borella E, Cornoldi C, De Beni R. Role of working memory in explaining the performance of
individuals with specific reading comprehension difficulties: A meta-analysis. Learning and individual
differences. 2009 Jun 30;19(2):246-51.

Bellis TJ. Assessment and management of central auditory processing disorders in the educational setting: From
science to practice. Plural Publishing; 2011 Jun 15.

Pokorni JL, Worthington CK, Jamison PJ. Phonological awareness intervention: comparison of Fast ForWord,
Earobics, and LiPS. The Journal of Educational Research. 2004 Jan 1;97(3):147-58.

# (AT Qb (ig) — ele aslilod



